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THE WHITE 



— a masterpiece 

The distinguishing characteristic of a masterpiece 
is harmonious perfection 


Every line in the marble, every color in the picture, every thought in the 
book, belongs to and blends into the complete creation. 


An analysis of White Motor Cars—line by line and feature by feature 
will bring out many thoughts, each one of which will seem to be paramount. 


The complete elimination of the conventional back of the front seat-— 
always awkward in appearance—through the accomplishment of the finally- 
perfect stream-line body, may impress many people as an unusually im¬ 
portant thing. 


And it is. Yet, in viewing The White, the eye is led naturally and easily 
along until at last the mind holds, as in the beginning, the picture of the 
complete car. 


White leadership is a principle 


Many mechanical features that arc "new” 
rodiy were perfected and presented m The 
White long ago. 1909 saw The White with 
the first mono-bloc, long-stroke, high-speed 
motor—the very type which now is heralded 
as a sensation. 

In 1910 The White presented the logical left¬ 
side drive with center control, and in 1911 The 
Wliite introduced electrical starting and light¬ 


ing with the tremendous advantage of a non- 
stallable engine. 

From time to time other important improve¬ 
ments have been brought out, and today The 
White holds a position peculiar to itself in 
that mechanical excellence has been matched 
with external beauty. 

The latest White Motor Cars are now ex¬ 
hibited by all White dealers. 




THE WHITE 
COMPANY 
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See America First 

—on Goodrich Tires 

This is America’s big tourist year. The nation comes into its own 
as the sightseer’s paradise. From Florida to California—from the 
lakes to the gulf—in the west and in the south, will be found— 
L newly discovered—an American Tyrol—an American Riviera—a 

L new Naples, and “Switzcrlands”—beauty spots without number. 

J Take your pleasure on Goodrich Safety Treads. Make the 
■r short tour or the long journey safe, sure and profitable with 

li these great big, service-performing 

^ Goodrich Tires 


which are the winter resort favorites at Palm Beach, at Santa Barbara, at 
San Antonio, at the resorts throughout*the lenjjth of the land. 

Goodrich Safety Treads arc found on the cars These qualities are exclusive and can not he 
of those who know quality and service at first duplicated in other tires 
^**’*^‘ No other tires in the world today, are backed 

Goodrich Tires are the world's standard in by a rubber experience of nearly half a century 
bu,k-m serviceability and price No tires can show better service records 

Tire history has been made by Goodrich firvvdneh is the sr^nd^rd .n 


The unit molding, the rubber compounding, 
the tread density, the “Safety First” design, 
and the positive traaive and non-skid results, 
belong to Goodrich and to none other 


No other tires in the world today, are backed 
by a rubber experience of nearly half a century 
No tires can show better service records 
In price, Goodrich is the standard, as in 
everything else, and year in and year out 
Goodrich gives you the best tire at the best 
price, with long mileage, comfort and safety 
thrown in for good measure. 




' 'Vs-if 


JUtbtmfMtt tmhi wi DorMa X<i»i <hMt 


tHie Ba F, Goodrich C(»npany 

V < Tha^ « Mdthhlg Ik Caoirith AduMMng that ttnl in Goodrich Goi 
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REDTOP 

TRAOi MAwn 



Something New *- Striking^ Dietinctwe 

This Fisk “RED TOP” 

Made in Many Sizes and All Types 

E^OR the first time in the history of tire rnakingappeair^cehas 
A been given ite rightful share of attention. The result is the 
Fisk “Red Top”—the wonderfully attractive tire with the white 
sidewall and pleasing red non-skid tread—which adds the 
riote of completeness to the finely appointed limousine or lends 
distinction to the most modest car. 

The Fisk “Red Top” is an exclusive product—entirely different in 
design from any other. It is the stamp of quality in tire equipment. 

The “Red Top” is as good as it looks. Its attractiveness, strong 
traction tread cind returns of extra mileage make this tire most 
desirable from every point of view. 

Ask your dealer for the new Fisk “Red Top” with the 
attractive red non-skid tread and the white sidewdl. 

The Fisk Rubber Company V| 

Factory and Home Office Chicopee Faib, Mms. w » 

FM Branchgt in 46 Principal CMct (fcy 
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All argument ends 
with your first ride in 

The Eight-Cylinder Cadillac 


The new Cadillac with its V-type Eight- 
Cylinder Engine is proving an abating topic 
for engineers and experts as well as for the 
layman. 

Technical arguments, vague and bickmded, 
can of course be advanced for and against any 
and every t3T>e of engine ever produced. 

But theoretical speculattdns in this instance 
are very shcwt-lived. 

There is slight encouragement to argue the 
p^ and ccMjs oi a principle when that prin¬ 
ciple, in the ftw performance, removes the 
last, lingering doubt. 

That is exactly what occurs in the case of 
everyone who rides in the Eight-Cylinder 
Cadillac. 

All azguments end with the first ride— 
whether the observer be an engineer or a lay¬ 
man. 

The num who rides in the Cadillac for the 
first time does not need to be told by a tech¬ 
nical expert that its eight-cylinder engine is an 
impressive success. 

He knows without being told. 

There is no need to consult blueprints or 
text books. 

AT* Aof onfy to oonmlt hi* own footingo 


Ho recognizes the difference just as clearly 
as he would recog^e the difference, for 
jfnstance, between tiding over the ground and 
in the air. 

And compared with previous motor car 
eiqplbriences, siding in the Cadillac is very 
much Iflce riding in the air. 


It is not necessary to pbint out to him that 
the Cadillac Eight-Cylinder engine exhibits a 
new degree of flexibility. 

Tlmt is perfectly apparent even to an ama¬ 
teur in motoring, in the extraordinary ease of 
acceleration and the astonishing extent to 
which the Cadillac travels without gear 
shifting. 

He does not need to be told that the car is 
siupassingly smooth. 

He fooU it—precisely as he feels that hills 
seem to flatten out before this wonderful car. 

The engineer can explain to the layman the 
why and the wherefore of these differences; 
but the la3rman can feel just as keenly as can 
the engineer, that a ride in this car is not like 
any ride either of them has ever taken. 

It is the business of the scientific mind to 
withhold judgment until a principle has been 
provfcn. 

But Cadillac owners have a pleasant habit 
of expressing complete confidence in 
promises. 

They are chiefly concerned to know how 
much and how fur the Eight-Cylinder Cad¬ 
illac will surpass all that has been said of it in 
our announcements. 

And they have demonstrated she faith that 
is in them by placing advance orders to an 
extent which far surpasses all previous records. 

That fine spirit of expectation will not be 
disappointed. 

We repeat—for expert and layman, all 
theorizing will end with the first ride in the 
^ght-Cylinder Cadillac. 


STYl|S AND PRICES 

«ttnil«r4 pMMO««r «ar, Ptir* emt «ad « 1 r* pmwacm- 8«lon, |1S7S. Ro*d<t.r. $19?5 

LamUnlDt Cottp*. |af<W. Ptv« pkMMi>««r Svdafi, $afW. 8^n pMMRfer 
UnMHWto*. |S4S0. Prtem P. O. B. Owroti, 
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You are almost sure 
to ask yourself how 
it is possible to incor¬ 
porate such quality at 
so moderate a price 


Dodge Brothers, Detroit 

















The Barton Procem of “Crecklng” to Bli^e 
Gasoline 

fir C. H. Claudr 

G A,80LINK, uot long ago a by-product of petrolouni 
refitting, ban come lo l*e otie of the moat IrotHirtant 
PMUita of crude oil dlNUIlntioii. The rise of the Inter¬ 
nal combustloii engine, and Uh rapid i)erfectlng, due to 
the eoormooH Increase In the manufacture of the auto¬ 
mobile, baa not only created a tremendous demand for 
xasollne for the motorcar, bur baa apread the doctrine 
of cheep and easily secured twwer throughout the 
world. BO that motorboats, aeroplanes, farm engines, and 
other light motor aptraratus twe probably in the aggre¬ 
gate as much, if uot more, gasoline than do the anto- 
moUlM. 

In this country there are at least 1,000,000 automo 
biles in uee. Prgjductlon of automobiles is an unknown 
quantity, alnce the manufacturing census, taken every 
five years, U not yet available for Iftlt, and the lOOO 
oeniom throws so light on present-day condltlana. But 
with, one atngle Ihctoiy announduf Us hope of comi)let 
Ing SOOiOOO machines In one year, and several others 
Btatinlc that they will produce ftoro 2fl,000 to 00,000 
machluee in a year, it would surprise no one that In 
lOlfi half a mllliou machines were added to those al¬ 
ready roHlm ou our 1,300,(100 mllea of roads 
The demtittd for gawHne has thus surpassed that for 
keroaene. once the mRln prtidhct of crude oU refining, to. 
such jw extaut that w«f • it not for the education of mttn.v 
foialfii pwpie* t* the advaptagM of the use of kerosene 
tts pteHtoeOeo it^ld have to be curtailed, which in 
Hsstt «»OBiA »eortdtt tifie production of gtumllue and thus 

to too 4N|»y 4gy|t Wttde refitang .the Tsrioas 
iCrom cesde petroleum and 
piwCBBs of fraetlonul 
«»•«» *“<* 
wwi hotnug 
tMPppntofo -separating the 
JtWd bal«ng,pwhrt. 


The prooaas can be expresaed In a homel.v mauner by 
oonparlng crude i»ctroleum to a pile of Htonoe of all 
aUeo—immense hmiUlers representing tin- heaviest oils, 
smaller ones the lighter oils, cobblestones the lli|ulds 
which we know as the naphthas, benatnes and gasolines, 
and pebbles the gases The process of fraotlonsl dis 
tlllation I* a mere sorting of thew- various stones Into 
different piles, each pile of which contains aulwtantlally 
only atonee of the same sixe, wt-lght. and composition 

Such a process, however, does not yield enough oobble- 
stonefi for the i>resent-day market The yield of gaso- 
Uiio through simple distillation of crude petroleum will 
vary, of coarse, with the character and composition of 
crude petroleum used. An analysis of crude shale oil. 
which may be considered a fair average, shows gasoline 
and naphtha to bo not quite 7 per cent of the total, the 
burning olla nm quite 32 i)er cent heavy oils and imr- 
atfine acale about .311 per cent and the rest loss 

It Is obvious that If every Iwrrel of forty two gallons 
cnide oil yielded less than four galloiw of gasoline the 
I'nlted States could hardly existri DO.UUO.IlOb gHlInns of 
"motor apltil" In 1913. In addition to her own enormous 
eommmptlon. even with a crude oil production of »,32H,- 
7fifi,lS6 gullona of petroleum for the year 

Bo recoqme ia had to a procOas known as “cracking," 
a highly Ulustratlvo name for destructive dlstUlatlon 
Reverting for a moment to the several piles of sbvnoa, 
it will be readily understood that the man who wanted 
a lot of cNibblestones and did not find enou^ lu bis mls- 
coUaneoua pile would protiably invest in a few hammers 
and pigweed to ciUck some of his larger boulders into 
appropriatO atnee. 

It ha* beeh known for a long time that when twtrol- 
«um la sUbieebad to high temperatures, but without 
ptwauce, the hydroeatiMKM aontatned in it can be 
broksn up or ‘'cracked." Most of the hydrocarlsuut con¬ 
tained in petrohmm belong to the so-called twrafflue 
l^uap, of adikli the gemntl formula la €.Uv>-, When 
these pamdlne hydrocaitxnw are decomposed it in the 
gMwrai Wile that the resulting hydrocarbona wnalst in 
^rt ef asmabers of the etoyteue or other unsatunted 
MPfiea lust irhat doea tato [dace in this conneettoa is 
fi9t knmt, MiiNt katif tbe ipadflc (nirM«i 


and t)Olling (lolnts of the re-.ultliig hvdrivnrlsins after 
snob •cracking" has taken iilnce .ir(', In llie insin, lower 
than existed In tbe original iniileilsl 

In tbe Burton pris-ess of "cracking ' lo iinslnce gaso¬ 
line. muv In use hv the Stiindard oil l'oni|)nii\, and for 
which n $7f*0,(gHi plant law Ins-n cristial nl Whiting. 
Ind, this dlftlcultv IS int-rcoine Strangclv enough, the 


Invt 


‘ pn 


Isfnct 


(ilniintlon of win It N ,succi-s.,ful where otln-r and not 
grealix dlsslinllur pna esses fail In dealing with chem- 
leiil oiK-ratioiis In inaniiraiinring Industries It Is often 
isisslhle to get a resull, and to know the evaet means hy 
which that i-csult is ntluliasl without knowing the 
reason iinderlvlng ihe presa-Ks Kiactlv ihi- .same thing 
ocenrs when we Inin an eh-ctrle eiirreiit Into a motor 
and prishice [siwer We know how to do il and the 
means we miisl einplox hill uhji an elis-trle ciirr»-nl pns 
duci'S magiiellsni and nhii magnetism .lels as It does 
we know no more tlmri the most Ignorant saxagxx 
Ttie Hiirlon jiKK-ess emploxs a eontaliier or ullll, pro¬ 
vided with a pro|a*r fire Isix. ii saP-lx xiilve, a pressun- 
gage, a lemtieratnre gage, etc, from which a plim rises 
on an upward slant which tills- js int,.r eiirlexl into a 

coil contained lii a lank wlieie It is ..led with water 

This plp4‘ further leads to a res<'i\olr wlieie the prisl- 
uols of dlsllllation collorl Itexond the eomleiislng 
coll and lust previous to Its eiilrx Into the collecting 
tank is a vnlxo At the lower end of the i oil In the < oii- 
denuer Is a vent pipe, also provldetl with a xalve 

The reader tmfamlllar with this aiuiarntus will se*- 
at first glance little to differentiate it from an.x apim 
ratos for destructive distillation under picssiire The 
groat difference comes In the ivilnl nl which the xaixe is 
placed In previous apperntus the vahe was iilaci-d 
betvmm the stlll'aml the cxuidenser Bx U nxliig such a 
valve dosed while heat was applietl pressure eoiild be 
put upon Um liquids in the still, thus lalsing their boil¬ 
ing iwints and accompllsliing a form of ciaeklng ’ For 
no reaaon which can lie undcrstisid su( h iiietleals, how¬ 
ever. when applied to fuel oil of Itie panitlhie group 
formula, resulted mainlv In gasolines of the ohjectlon- 
8l>lp etb.vleiH* group, with the general foniiulu (.ItH,*. 

M HV* II) 
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Faui>d«a IMS 

NEW YORK. SATURDAY, JANUARY 2 , 1915 

FabIMwd br Unna 4i Co, lncon>ot*t«l Charted Alton Munn Preat 
doot: Kradortek Con*«r»e Bmch Secretary 
Oraon I) Munn Treadurer 
alt at Ml Broadway, Now York 

Kntered at the Po*t Office of New York N t a* ,Secnnd C1 m» Matter 
'BfltereJ aa Second ClaAd Matter at the Poet Office Department, 



SiAacription Rata# 

Subaertption one year 



SubMTlptlon* for Koreian Countrle*. one year posta»o prepat 
Suhacrfptlona for Canada one year, poala«e prepaid 


n»« ScMtitific American PobllcatiotM 



Munn & Co., Inc., 361 Broadway, New York 



r*« ptirpone of ihi* fnutnnl ii to record arrurately, 
timplv, ana Mmeitineli/ the iinrlil.i ptoffienK tn fcimt- 
Hfic knowteaife and industrial aihievement 


Review of the Year 1914 

Armjr and Navy. 

NY review of navnl and mllltar.v affnlrH niiiat 
necMsiarllv take nrcount of the leasotiH which 
have b«>n teiwhf bv fhe World War 

lilmltattoDa of aiiace prevent ati.v ret lew here of the 
cveuta of the war, that ntuat be left to be dealt with lit 
detail In a later Isatte It la aufflcletit in the itreaent 
revlaw to draw attention to the fact that from the 
apening dajs of the conrtlct to the preaetit lionr the 
thaorlea on which modern armies and niixies, with their 
elAhorate and complicated maltrUi, lutte trwn built up 
hare been rlndlaited to a doifree nnd with an exaettHtss 
which la really wonderful .\s remtrds war on the s«t, 
It haa been demonstrated that tyattleshlps arc the back- 
bone of any navy, that uistn theao all the other tnilts 
depend, and to the battleship's effldenc.v the.v all min- 
later. Pnwf of this is seen In the fact that It 1« the 
tw^wndemnee of the Rrltlsh battleship Hue which for 
nearly half a year has been holdint; the main (Jerntan 
fleet inactlvt* within the shelter of Its own harbors In 
all the eiiBiiRenjents which linvo taken place between 
the mluor units- cnilsers, deslrovers, etc—victory lias 
always lain with the fleet which possessed the heavier 
artillery and the sikhnI to enable that artillery to bo 
need at most siIvantastHuis range That much-debated 
tSlic, the battle-cruiser, so far as It has had opiKirtu- 
nlty. has flliiindnnth vindicated Itself, a notable case In 
point being five destrtiollon of .\dralrnl von .str»ee's squad¬ 
ron In the South Atlantic The scout-enilser of high 
si>rod hns proved Its value on all the seven seas; as 
witness the vvonderfullv successful comiueree-destroylng 
work of the (iermaii seout-eniisors •■ntndetv," -‘KBrls- 
robe” and their sisters, and the exploits of the Hrltlah 
“ITndannfed" and "Arethusa," designed as destroyers of 
doatroyers, which, in the cuse of the “t iidnunted," sank 
in one morning four Gennan destrovers in a running 
IJjCbt No less rfr<s’llv(‘, ns n t.V'lie, hns Itetm the large, 
well-armed and swift di'strover Tu these vt-ssels has 
fallen, very largt'lv, llie dltlleult and dangerous work of 
maintaining a close bbs'kade of the Cerinan ports On 
only two occSBlims h.ive - liermaiis broken through 
for a raid along the eoast of England The destroyer 
flodllaa have been the objvs-f of (,.aHei,.sN nttaek b,v suh- 
njarlnes, several of whieti tiny b.iv.' sunk t.v niniinlng 
It Is noteworthy that bv kis'iiing a shaip lookout and 
by dexterous use of high spvH'd and Ibe lielm ihe de- 
Btroyers have usuaHv Is'en able lo detect and avoid the 
torpedoes of the eiieniv Tlioe.iilv losses of (h,. Hriumh 
by anbnwrlne nttaek proved Ibal It was luipossllde for 
the larger cruisers to mnliitHlii a eloMo jiatiol of the 
cjiem.v H shores It Is probabh- ihut slil|>s of the size of 
the "(’reusy” have Instn withdrawn firlber off shore, and 
that to the swift destro,v-ers hns lasui aliottid tiie work 
of forming the Inner lines of bloekad.' The submarine 
has done oTuetly what the naval experts heiievetl It 
would do, by forcing the larger nnd more vahi,ible shlivs 
of the enemy to remain far from the home coaat 
Hue Nowhere has the Gorman oflicer*proved Ids effl- 
clency so thoroughly as In the submarine service Sneti 
goo<l work has he doin' with the coast-defense subma- 
rlfies of moderate rt/e that the advent, at an «arl\ date, 
of the seii-gol^ sWtmarlne of large sl*e and battleship 
siieed Is a cefrnliit.v 

As regards tbo war on laud, unquestionably the most 

tmftTMiv'o Aiot }ii tilt ttRtroiuiif mmm wkM) Mi 


SCIENUnCAMEiaCSN 

been exerted upon the strategy and tartlcs of war by 
the aeroplane. Aerial scooting has robbed miUUry 
strategy of that element of secrecy upon which It vvas 
HO largely bawvd Particularly hns this been evident Iti 
the operations In F'rniK'e and Helginm, whv're, owing 
largely to the foreknowledge by each Comma nder-ln- 
Chlef of the projected attacks of the enemy. It 1ms lieen 
possible to maintain a ttalance of forces on all parts of 
the battle Hue. which has brought about condlUons 
approaching those of a stalemate The wide turning 
movement, the surprise attack In overwhelming force, 
splitting the enemy In two nnd defeating him In detuil, 
nnd many of the other decisive maneuvers which car¬ 
ried Naitoleon like a thunderbolt through Kuroitc, are 
gone never to return Field artillery has added to Its 
reiuitatlon as the controlling element, other things ^Ing 
t'tiunl. In modern battle; and the stream of machine-gun 
bullets has established Itself as a means of nttaek and 
defense, second only in deadly eUlclency to shrapnel Are 
In fact. It Is shrapnel and the machine gun which have 
been doing the wholesale slaughter of the present war. 

One of the great surprises of the war was the sloe 
and deadly efficiency of the German siege artllh'ry. 
against whose Art* the Helglnn and French forts proved 
to Ite utterly helpless The most efficient weapon Is the 
ll-lncli howitzer, which. It now appears, has done most 
of the wtirk of fort reduction The gun has attained the 
same mastery of the fort as the naval gun has of armor- 
plate on the battleship. More than ever It has been 
proved that the mobile Aeld army, thoroughly equipped 
with Held artillery, howitzers, aeroplanes and trans¬ 
port, Is the main reliance of the land forces of a nation, 
either for attack or defense 

Civil EngineoHne. 

.So KiiriiaHsing has been the public later<>st In the war 
that great events in the broad AeW of science and Iht* 
arts have transpired with hut a passing notice ('on- 
Hiiicuons among those hns been the opening of the Pan¬ 
ama (’anal to the world’s shipping. In spite of the great 
t'ucuraoha slide, tbo new- and powerful dredging plant 
has opened nnd maintained a channel sufficient for the 
passage vif ocean ships of large size. The growth of 
traffic has been steady and very encouraging, partlmj- 
Inrly In the trade betwetm Atlantic and PaelAc rtorts of 
the Eiilted States Except for the slides of Culebra, 
which w'ei'e expected and can be coutroHcd, this groat 
work has ftiiictioued admirably; and U stands toqlay os 
a noble tribute to Amerlean engineering nnd egecutlve 
ability The formal opening will take place early In the 
spring of this year 

Rlvullng the Paiuima Canal opening In Importance 
was the completion of the enlargement of the Kiel 
Canal, which pwk place last svimmer. The normal width 
of the CHiiol Is now .TUB feet on the surfiioi' and Its tlepth 
ts SO feet Tlve twin liK'ks at each end are 1,002,0 feet 
la Dsuhle length and 147 0 ftsi In width ns ngiilnst n 
leiiglh of l.tkkt fev'l iind a width of 11(1 fts't of the locks 
at Pnnamu. The work of reconstructing the canal cost 
|6(5.o<k),000 Its strategic value In the prew-rit war Is 
simply IriestliaaMe. Another canal of gretit Importance 
to maritime comnw'rce Is that at Cui>e (’ed, which 
shortens the dlshinoe Itetween ^ineyard Mound and Ros- 
ton hy alsnit seventy miles, and enables vtsiselH to avoid 
the exposed nnd stormy vvulers of NTiiilneket Mound and 
Carte Ctsl Work has rirogressett steadily on the enlnrge- 
roent of the New York State Barge Canal, extending 
from the Great Ijikt*s to the llndson lllver, whostt total 
cost, with the fifty terminals to be constnieted along 
Its eourse. will be nltont |tl2M.tl00,000 Including Its 
brniKfbes, the canal system totals nlsmt 7fl0 miles of 
navigable waterways, 44(t miles of this has been con¬ 
structed nnd the remaining SfiO miles lies through 
cnnallzed streams Work has progressed satisfactorily 
oil the great CntsklH water supply which will bring 
r>0(),<xi0.000 gallons of muiintntn water Into New York 
IHT day through an miueduct ninety miles In length, 
and dlstrihufe It through a 12-foot tunnel hullt sev¬ 
eral liniidred feet below the sarlhoe of Maabattan 
Island The great Ashokaii dam In tbe Catskills and 
Ihe aqiietinet leading Into the city are practietillv com 
pletevl and water may now he bronght from the 
Catskills to augment the supply In Ibe Crvffon Reservoir 
An Imjstrtant work netirlng completion Is the great Jock 
of the Government canal at Malmon Bay, by which shlp- 
liing will pass from Fhiget Hound at Seattle to Lakes 
Washington nnd T’nion. The lock is «2D feet long, 80 
feet wide, and 50 feet high. A vast natbmnl work of 
reclamation which has been the object of much favor¬ 
able attention by the people of the Netherlands Is that 
for filling In the greater iwrtlon of the Zuyder Zee. Tbe 
scheme coutemplatea buildlDg an enbankment about 
.Sl.tMto yards in length acrom the mouth of the Zuyder 
Zee nnd reclaiming fi8».fl05 acres of land. The rentaU 
from this land pre estimated at |d,000.000 a year and 
Ihe value of the prohnlde cropa *28.000.000. An lunvor. 
tant develotnuent In New York hi the eonatructlon trf g 
series of l,(X)0.foot docko' to accommodate the large 
slilps of the ivresenf day. The modb-bUkad-of brldfe 
(highway and aUlroad) across the North Rivt^ yet 
b* buBt; but dtirtpi tfcft m pmn^ • 


iBOst reaponaWe pnswaltton a»d one 
M followed, nampiy, to hare Ihd 
oapital and leased to the (kUroada and' thtf .«Ku4v h* 
Now York and New Jersey, one half tl^ rental to ha 
atammed by the rnllroada and ww *&« hjr the two 
stutcN. The proiKwed bridge la to have twe de(*k, ow 
for highway tra^c, the other for el*ht rallwwd trohta. 
The North River Bridge would have a oontml opafl of 
3,000 feet, with main towers each nhoat flOO ftWt In 
height. The Queltec Bridge, with a central 0* 
1,800 feet, the largest cantilever structuye In the wofML 
Is making good iinigrww. Tbe piers are oompkrted and 
thp erecrion of the snperstnjcturt' Is under way. An¬ 
other monnmeiilal bridge which has been grentiy od- 
v«iic<*d during the y ear Is the groat t,000-ft»t «»n. uWh 
bridge, connecting the New Ilax’cn and Pemnoylvantn 
nillroadu, which Is Iteliig built across the East Rtrta at 
Hell Gate A vast englnt'cring problem, Wotk Upon 
which has been pushed steadily through the year, ta 
the control of tlic Mississippi Ulvor, There Ig a grow¬ 
ing conviction that the method of embankment and 
revetment adoivted by the army engineers Is the only 
possible w-uy to solve the problem, and earaeot oBforta 
are being made lo induce Congress to appropriate suffl- 
dent money to enable this work to bo pushed to com¬ 
pletion with all Ihe men and mechaulcal appliances that 
can be crowded upon tbe work, 

Morchont Marina. 

The most important event of the year in cotmeotlon 
with the merchant marine was the signing of the sev¬ 
enty-four articles of the Convention of the International 
Conference on .Mufety of Life at .Sea, which met at the 
close of last year in London. The most ImiKvrtnnt find¬ 
ings are those nffectlng construction of ships; and <« 
this jstlnl the Convciitloii provided that the degree of 
safety shall Increase in a regular and coutlnvioiw man¬ 
ner with the length of vessels, uiid that vessels shall be 
ns cofliploit'l.v subdivided as isMstlHe, tuiving reu^fd to 
tbo services for which they nre lutouded. Although the 
work of the Coiiferciiw did not go as fltr as we eouW 
have wished, the mtltk'Utlon of the C-oiiventiou by the 
various maritime nnlloiis will mark a great stop In the 
direction of providing safer tnivd on tbe hlgli seas. 
Enfortunatolv, (’tmgress Is still dnlmtln*; the question 
of rutlficatbm, mid It seems Hkely that the safety of 
the general pulilir is to be sacrISced to the coavenlenee of 
tbe seamen, Tlie Importance of this matter was empba- 
Nl*ed dining the .vear by the sinking of the “Bmpresa 
of Ireland,” which went down In twmvty mlnutea after 
collisiou, with tbe loss of ahvml l.tKKi souls. Further 
emidiasls was laid upon tbo queetinu liy the humtug of 
the "VoHunio.” lu which it wns proved that the ordi- 
itiiry tyts* of Hfelsvnt Is jirartlrtvlly ustieos when the 
disabled ship Is rolling heavily In a seaway. Two more 
of tbe vast {HKt-fvsit i«sseiiger stenmers have gone Into 
coinmlsston during the year, tbe •‘Vaterland” and the 
‘ .tqnHiinla.'' Tht' former, built by Blohm A Voss for 
the IlambUTg Amt'ricun Line. Is U5() fm In Wnigth, ll*> 
feet In beam, mtd dlsplnces fW,tK)0 tons. The "Aqul- 
tnnbi," hnlH on Ihe Clyde for the Cntinrrl line. Is 001 
feet Imvg. 07 feet lirnnd, 02 feet dt'cp to the boot deck, 
nnd hns n dlsplaa>ment of W.lKtO tons on n draft of .10 
feel. There was Intimiied during the year by Blobm 
A Voss a sister ship to the “Vatorlnitd." the “BIs- 
mnreU”; nnd at Belfast there Is iietiriiig eomidetlou for 
the White Mtnr I.Iiie the ■'Brilmiiilc,” s somewhat on- 
Irtrged ‘‘Olympic," which emlsalles In her hull construc¬ 
tion all the recomrucndiitloiis of the !.ondon ('.onveurtoti 
as regtirds safety sultdivIslon. Tin- steam turbine con¬ 
tinues lo demonstrafo Its suiieriorlly ns a drive for 
largv', fast shifts, mtd tlx' sticeess of the vnrious tyives 
of transfornM'rs liidlentes that ultimately n combination 
of turbine and transformers, and to a less exteut of oil 
ciiglnea and transformers, v^lll isx'ome general Tho 
mecbonical drive of Westinghonse, the hydraulic rodne- 
tlon gear of Ftiettlngqr, and the electric rediictloii gear 
ns used on our coJIb'c "Jupiter" luivc all shown excel¬ 
lent results, Coftnlnb Hie most rt'markahln dovelop- 
meiit In this dlrevilon has Iss'ii the thx'lslon of <mr nitty 
to Install electrleal rtslnc+lon gear on our largest Imt- 
tleshlft. the 32,(»tH).t<iit ' ('allforiiln" This action vvas 
taken as the result of Hie exeelleiil r<>MiiHB abtnlned on 
the collier "Jupiter" The merehnnt umrine of tbo 
world tamtlnues to show mnrveloijN grovvih. Groat Brit¬ 
ain leading with a tonnage nearly one Third graater 
than that of all the otJver martHme iKtuem ooartducd. 
The totals are: Great Britain. 2fiJiT5,7»l tons; Ger¬ 
many, 4,898,746 tons; United Hfafes, a48n,7*» tons, 
eWelly domestic shipping; Norway, 2,475,338 t(HM; 
France, 2,246,504 Urns; Japan, 1,700,002 tows, kwd Itwly. 
1,671,761 tons. 

Th* Steam RallroMU. 

“ The moat ltu«w»rtnK d^viiotmimit nmmnr thw ateim 
rttllroada Is timt occurring In the motlva powT*, Ai- 
thongh the riectrifleattoo of the New mma tWipmi 
baa beon completed tm tar ns New Hgv’filtt' 
frioH acrviee Is In attcewsfa] opwaijott,‘i«a 
particuiaiiy in the mnnwtain dlotrict*. 
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tm u w m 








vHiUiU tx* in^NHot^ « tm ymn ■«!>. 

' ‘ ^ »M*<»U 'poMtiwiMSl tor 

1|!eo«it.#(aw»»whk> Oevmi^ 

' ^ «•« 
nfta •«pefh(i*t 
tbo ««elM»C5'^ a» Alreplo 
to <ti!W it^Fto^de, li«<Ktlitlne tQ 2S 
f^4.Ji|t^'mm 80 m l^!^o^?ftl«>t^ bew -rmt 

when ! 0 WMp(HiR 4 iw HMto IttttttOuopdf ft;«l acwr tally 
rMliM* IlmiMt iMWi moim tban rwillMid in the latrodac- 
«im fBptwh^ Kwometlf^ «Mmimi«<» to grow in 
■£w, #ih w)t»««« tlto a^tMvmne* «t the large puoher 
jtM^ l^ioektt^We tolltt hr ^ SulMwln Werk« tor 
wr^ nfgr IJW 1»«W 0* tito flrte itollway. 

nxr iMttiUto to ^ M«ltot, en«peo»il; hat ito weight and 
pciwef tMtto bM» to^iMd br nthUng a third pair of 
erlhMlltto 0atik d^et fit i4»-«00ptod tWflBg wheel* car¬ 
ried hr the frttme <rf the tender. Tb* boltof ha* 6,888 
iqQire>et Uti tmtfog mrtiM, uid the ftteem to attIUsed 
in edft Itoto of Wgh pwtwlit* «Bd two palrti of low pre»- 
enge' t^tndera. 'The diantoter «f eft cyltndenji to 36 
tne^l etdl tlje etrohe «a 'Tbe worMng pwwaro to 210 
ponn^ hild the dmvrbiif pnll 80 tonn. The total weight 
sf thto hmte casino to *TT% tons, of which 876V4 too* 
ere won the drlrera. The general nioveroent In the 
dlirection of aafer trerel reoelred Impetus thto year 
thraaSh the Introduction of the new WeaUnghoase 
hnhe with electric control A twelve-car (rteel train, 
t,OOQ tpua In weight, running 60 mllefl an hoar, waa 
Rtopped within Ita own length of 1,000 feet The 
maxlinnat brake capacity waa obtained in m aeconda 
aa againat H m'comte, A twelr»Mjar train running 80 
mllaa an hour can bo atopped within 2.000 feet That 
railway travel may be made pertoctly uafe, even where 
It to heavily congwrted, to abovi ii by the experience of the 
New York tflahway, which daring the year pointed with 
great pride to the fact that Ita Unea have carried 2,196,- 
000,060 pcraoiw In the last nine year* without a tingle 
paaaeegcr totality, and thto lu eplte of the fact that the 
Bpead and frwineiicy of thto train aervlee are nnaur- 
paaaed anywhere. 

Etootrieity. 

Undoubtedly tb* moat Important acientlflc eeeat at • 
the year wa* the dlacovery by Prof. Kammerlingfa 
Onnea that when eertaln metato are cooled to a te»- 
pemture near abeointe aero they ceaae to have any 
memurable electrical realataoce and a current atartod 
In a ctdl tfaua cooled will continue IndeOnitely, wUhout 
any aigirociabie diminution. Whether thla dleoovery 
will ever have any commercial application In the field 
of electiical eogl^ring It to Impowtble to say At 
preaest It aeetae unlikely, and yet all our electrical ma- 
chlneiy of the present time had its beginning lu experl- 
menta that naemed Just as Impracticable, from a com- 
merclat point of view, as thto one Turning to the prac¬ 
tical tdde of electricity, the present war show* how In- 
dlK]tenaahto this form of energy has become We find It 
used in the telephone and telegraph. Iwth by wire and 
through tho ether; it to need at night to throw power¬ 
ful t^ma of light; In the hospltato to locate bnllols; 
In camp for sterlltolng water. In this connection we 
might rtfer to the new Tfnlted States Army iwrtaWe 
wtrelena atatlon, couatotlag of a motor vehicle ennlpped 
with a powerful apiwratua that ha* tmn*nittted me«- 
sagea « dtotauce of 800 mnea under favorable oondl- 
tioim. Wlretees telegraphy has been snccesstolly need to 
asnd mesaagea from aircraft With a small apparatus 
weighing aftetmtber IB pounds, the Brlltoh government 
boa been able to transmit communlcatloti fn»m an aero¬ 
plane over a dtotence of twenty mtlea. Turning to more 
I>oaoefhl pnrsutta, wlretow tdegraphy has he«\ need by 
the fire I>epartm«Dt of New York to keep Breboals In 
tonoh wifit headduarbem and also with Incoming boats 
that are aftre. Tim succeas at thto system point* to the 
posidbthty of providing a deep-sea flroboat service Be¬ 
fore the war wlMleaa weather service was established 
in th« North and;^alal«c seas under Oerman auspices. 
HttRdfleaat of th« intonm Interest in wirelew telegraphy 
diapitoyvd hr auuttente to the league^ recently formed, 
eMa|M||^lln)|| wJay slwttoka all over the country, so that 
m a idl M W to tegyitoheiaYdalCrt^ Wire- 

. toad toaa PtefHfeea IWa foar. Messages 

were fgtiMHiileA hatogfol BafHn and Vlahna, a distance 
of Wte^ted A, portaidi^ wiretoes tecdvlng 
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haa hem somn prugvesn In the eb'ctridcatloii of mUronds 
during* the year. Y'ho Now York, New lluvcn & Hsri- 
ford system has extended Its electrified sotw from Stam¬ 
ford a« far as New Haven. In .Norway the K<ivefiins<nt 
to converting Its stmtm railroads Into electric lines, Wnrk 
has already begnn on the t'hrtotlanto-ltramuien Hall- 
road, and the government Is Inning up as many falls as 
IsHwlble to provide suffleleut current for the entire rnll- 
luad system of the country Of local Intereat to tho 
liydro-elcctrle plant at Washitigion, I> c, aiitbortsed by 
<’«mgre«s. By damming the PoPunjc liW.tHKi borw-imwcr 
will be available. There have Iss-n many novel and 
cnrtoua uses for electrlclt.v during the year In Argon- 
line a method bn* been devlsml nt elwir<»ciiflng grass¬ 
hoppers and tbelr eggs. A iiortablc plant cajMible of 
developing a tension at 6,000 volts eiierglucs a wire 
screen which to placed over the ground to be trisited, 
aod by thto maana tho luaects are destrojisL Tr<H>M an* 
similarly treated with metallic brooms having Insulated 
haitdlOR. Home advance has been made In electrocul¬ 
ture. One exiterimentor has shown that reiavited appli¬ 
cations of Koeutgen rays for farbato of one Iniiulrt'd 
and 8fty aeconda have a marked stiniiilaftng effect 
upon the growih of tho plant. In one of onr n-estern 
towns a high sch/a)! has laam tainipia^d complete!} with 
electrical apparatus and even with ehs'lrlc lieatlng 
upjiaratus No furiuice man Is rwinliaal We might 
continue ad Infinitum to list the various lunel us<'s of 
electricity that the year has bnmght forth, but the few 
tiMtanoes cited will suffice to Impress one with the con¬ 
tinued growth and endlaas development of this branch 
of practical science. 

AarMMUtks. 

Although no striking Innovations In aeroplane con¬ 
struction have been brongfat forward during the laist 
year, nevertheleae that Important advances have lieen 
made in the sclouce of aviation to evidenced bv the 
mure perfect control that to apparent, and the In¬ 
creased rellabUlty and endurance of the later models. 
The general results of Improvement are marked, and 
are doe to refinements of detelto, largely the reaiilt of 
continued acientlfic study of tho undoriylng principle*, 
and the experlmento condneted In the laboratories that 
have been eatatiltobed for the pUHHWe. One direction 
lu whirii these studies have made tbemaelveH evident 
to In the Increaeed flexibility in speed, and the )>n*st- 
blllty at flying at lower speeds than heretofore, It f>e- 
.Ing reoogntoed that the al>lllty to vary the 8i>eefl of a 
macfakie within wide limits to a practical necessity 

In the way of records there Is little to rei>ort. the 
war luten'cning al>out the time the Important comiic- 
tltlon* were due, but mention nia\ to' made of two 
flights from Pnrto to t'airo, one b.v way «>f Conatan- 
dnople in eight stages. The altitude rword apjiesrs 
to have gone to Idntieiitotgel. who attalnml ‘Jl.Ofri feet, 
a* against 10.685 fi>r last year 

A feature to which Increasing attention bus been 
given to automatic stabillelng, and manv devices for 
the pur{w«e have l»eon Invented, some of which have 
given roally wonderful demonstrations of their jM>\vers. 
notably the gyroseope coiitrolleil deviw show ii bj Si»err.v 
In JTnineu. 

■ The efforts f<*r tho Imprevenient *rf aviation have 
been directed almost exdualvel.v to puriswes of war¬ 
fare, but anything that tend* to perfect aeroplanes in 
this direction will also be largely applicable to machines 
iiaed for commercial purpose* As a flgliting machine 
the aeroplane surpassed expeclatloii. and for the work 
of scouting aud observation it has-proved Invaluable In 
the present war. 

More powerful motors have made possible machines 
of greater speed and also greater carrying capacity, as 
was evidenced last year b.v the aiipearanee of the great 
Sikorsky plane; tuit development In thto direction has 
apparently been slow 

What promised to to' the sensation of the year was 
tho flight across the ocean. In whl<-h but one candidate 
f«M: the prlae develoiied: but unfortunatelj. or tawslbl.} 
fortunately, tho outbreak of hostilities neca-odtated a 
postponement of the plana 

It to interesting to note the oxiicrlnicnt* made by 
Onrttos with the flying machine built by Prof Langley, 
which dowonatrated that If a proiier method of launch¬ 
ing or otartiag the flight had been employed the flying 
machine would have arrived yoare ago. 

AwtomobHa*. 

The only rMlly marked novelty in the antomoblle 
Held to the very recent Introduction of the elght-c.vllnder 
motor, which wdtl vudoubtedb' fittoe the even, continuous 
torium that means «w moeh for smooth running and In- 
creaged flmtlMIltf at power and speed that to expected. 

ontgldu of this matter of motors, tho story of tho past 
year haa bten one of refloement In varion* details and 
l)W^ect«4 atandardtsatlon and processes of manafacture. 
Bodies hav« come la for a large shar* of attention and 
mote ea^ia^ atndy has been given to the artistic 
tmthteiMt hf Hues and proportJooe. Hpactal efforts 
bgvs hehh.lMtt^ rtectric sterttag tad lighting, and in 
theae t^tiaotinos tomslderabla improvement to noted both - 


m duiftbilitj and r<-llHblllt\ i;(T.,rls luc il-,.. I,< im 
made {,1 iinalme ,i salmfiieloM iiml rell.ibl, cli ij,, im 
iiuleuiathall,' cbaiigliig ge.ii'. iind wveml on dltlcienl 
prlnelpU'K Imve biam Inl rodiici'd Unit Indicate inneli 
promise 

Although motor IiikKn and coinmorclal lobicles gen 
erilllj lm\e arrtv(,d at a ler.i iinietleal -Jlage, It W to lie 
regretleil tbal Ibei bail' not Ix-en moro geia’ralh 
adoplwl Tile trouble' appeni.. to He moxtiv with tie' 
users, who ovciload, abii'.i anil negliM'i iliolr nnn'tdneM 
and thim comlemn The demoii,.|iaii<,ns of llii* value of 
motor trucks In tlw oiK'rallonK m tbe Ibiioia.iin war 
where they arc absolutely indmiidwiible vmU niidoubt- 
edly tend to awaken tho cemmiTtlal imei to llielr 
advantages 

The year ojicncd ulth fonslderalile Ini.-icsl In c\cle 
cars, just about the time tbev «ere meeting the fate 
abroad that Is sure to ovi'rtake an Immainie Idea even- 
whel-p While an Interesting muellv, Hie CMiccar lia'- 
been little more Ilian a toy. I'ssentlall.i of Fieiich origin 
and later taken up tn Kngland If did not lake long for 
the more riracUeal men of that coantrv to recogiilre the 
sborteomlugs and limitations of the design and to jnm|> 
to a logical loneliislon bi biliigliig out tbe light auto 
mobile In this (onniiv a hvmiiiii of promoters started 
a cjcli'car moieuieiit. wlib’li, following the historv of 
the Kngltoh mmement, has f.iibsl to show signs of vital 
Itj , blit a few fur slghli'd men with belti'r priK'tioal 
knowledge of the rispilrenieiits of the load K'hiele hme 
Introduced renllj gisal anioinohlles of light jiower and 
low iirice which will undonbtialh tako u iMTiimnenI 
ixmltlon In the markot WIimIom-i else the evelis'iir ma\ 
aocotnplish, It has at least served n gmal purisise in 
hastaiilng the develoimieiif of a tv>)e of eai that will 
incs't the reipdreiuents of a luinierons class of jssiple 
Astronomy 

On .Tul) 2lBt Mr .Nicholson of the Lick Ohsc'rvatori 
photographts! a faint ohjis't In Hie vieinitv of .liipllc'r 
near the eighth satellite, lull still faliiii.r Thi> nevv laslv 
provetl to to' a satellite' of the* great planet the' nlntli 
to 1)0 disi'ovpied This dtscovcTV Is h\ far Hii' most 
Impc’rtanl of Hic' .vi'ar 

One of the pplmlpal events of Hk' veai was the lolal 
solar eclipse which occtirrc'd on .\iigiisl .list The most 
favornhle Stations for scli'tiHIle ohsi'rvalion wen' lis'ati'd 
in litissia A iniinls'r of evia'ditlons I'slahlislasl thi'in- 
selves al various jsilnts along the lliissl.in part of the 
track' Till' tnlervi'iitlon of Hie war iiniini'silomihiv In 
terferisl with their work, lull (‘iiongh of (hem iH'iforiui'd 
their tasks sniiic'ienth wi'll to complete the long record 
of eclljisi' ohsi'rv a Hons 

On the "III of Novemher there was a tninsit of Mer 
curv across the suns disk 'J'he scientific Interest of a 
transit of .Mereiirv is not verv great, lining eontliieil to 
Hie exact ohNerMillon of the times of the aiiiiarent con 
tacts of Mernin vvlHi the sun's limb which gives vul 
uable data for determining 11 s exact position In Its orbit 

The Hist (omet to to' discovered la 1014 was detected 
hj I»r Kiltjilngcr of Hothkamp, Hcrjnanv, on March 
20th 'I'hc second ciiinet to to' discovered in 1014 was 
found 1)} Zlatiiiskv al Mellan, Unssla, on Mav 1,1th On 
Keptowto'r isth Mr. Ixsin ('aiiipis ll of Hie Harvard .S|a 
Hon at Arevpilpa, Peru, discovered a umiel which was 
also indeiH'iidentl.v dlseovensl at tlie ('a|S' of Hood 
Hope Although Helavan’s comet was dlsi'overisl In 
101.2, It was a verv ronspleiious obji-ei in the Oetots'r 
sk.v of lOH liideesl, ft apix'iinsl to the noKisl eve fullv 
as bright ns a thinl magidtiide si'ir and had a tall w'v 
ernl degrei'M in lengib 

It has long las'll u ipiesHon of nuieli Intelesi whether 
we receive heat from the stars, and If so, how much 
IHitli rect'id .loars all atlerapls to detect and mcasun' 
the almost InHidtcslnml ainininls of eiiergv which an' 
radiated from the stais met with ItlHe siievs'ss No 
verv great iid'anee was made in this verv dlthrult Held 
niltil the present ,'eai, when Hr CohlentT: of the Bu- 
reau of .Ntaiiilards reisirlisl upon liW work at Hie Lick 
Ohsi'rvutoii Ills apparatus will give iIlsHnet Iiullea- 
tbms of the heat n'cehed fioni stais so faint as to to' 
Invisible to the nakisl eje If was invariably found that 
for the Niiroe visual briglitiiess a vellow star send* us 
more h«it than a white one and a red star more than 
a yellow SiienhIng rouglilv. Hr (’ohienC/, declares a 
yellow star of siteelnim like the smi gives oip twli-v' as 
much energv for "heat" in proisirllon to its light than 
does a while star like Vega or Sidra , while a risl star 
like Antares nultates Hirts' Hines as much heat as a 
white one of the same apiairent brlghlneas, 

Tho dtotlngulshi'd Dutch ustronomer. Prof Kar>teyu, 
published an admirable Investigation on tho motions of 
atars which show In their s|)ectra the dark lines of 
helium. As a result of his exhaostlvs stiidtcs of the 
motion of helium stars, ITof Kapfevn has iihtalni'il eon 
cIurIvo evidence Hint almost the wholo of the stars of 
thto t.vi» In a huge region of the skv, fki degns's wide 
and 140 degrees long, extending for 2t> degns's on each 
aWe of the Milky ‘Way from Argo imst the ,Soiiih<'ni 
Cram and Oentaum* to Scorpio and Hpldnchin are 
moving together relatively to the sun at least. 
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Loading a Paria stage with meat. 


Military Tactics and 
the Motor 

How the Power Vehicle Has 
Created a New System of At¬ 
tack and Defense and Has 
Lessened the Chances of Cut¬ 
ting? Off an Army from Its 
Base of Supplies 



Chgnffewr’s port ia Belgian armorod ear. 


O t;t (>f the chnoH of oonfllftliig nnd 
vague rt'porta fioui tlio F.uiopenu Imt- 
tleflelda then' avtues clear and pro eminent 
the onlog> nf the aufoinohlle and uiotnr 
truck I’ut to the test of war eonditlone 
for the flint time hIim-o itn iinentlon, with 
the exepiitton of Itn 'er,\ llnilted imp dur¬ 
ing the last Hiilkiin war, the cHsollne- 
drlveli motorcar has more fhiin fulfilled 
the extieOtiitloTiK of Its nd'ocates It has 
almost tieconie a tiresome “hrointdlom" lo 
aay that the miKleni motorcar has Im-cu an 
Imitortnnt faelor In the ratild concentra¬ 
tion and lrinis|sirtalloii of armtes. and 
that hut for the inotoi the (Ji'uiuinj armv 
could not hate siicieeded In aihanclng to 
within twenty miles of I'aris in the short 
space of four ueeks Kveii the most cur 
aory render of the dnll.t press has la.en 
given to understand that the (h'lmnn at 
tack in August nas an attack In aiifomo 
bile The attack failed the nnnlcs have 
lieen locked In riandcis and nlong the 
eaatern frontier of France for months 
But the MUtomohlle has lust nothing of Its 
Importance It has siinplv taken up other 
duties 

To give In detail all the work performed 
within and Is'hind the battle lines in 
France and In roland and (ialhda would 
require a full issue of the Si ii-ntific 
Amkmu'ak So complete and Important is 
the «ork of the motorcar that theie Is not 
a single inlHtan operation wlthoni Its 
help or without feeling the effect of gaso 
line in some of Its phases From hurling 
heavy guns, machine guns, nulck-flrlng 
cannon and armored cars at the ciicmt, to 
oheervlng his operations Is'hlnd the lines, 
carrying fodder and provisions for men 
and lieastH, hrlnglng aid to wounded aui 
munition for the iirllllerv and liifsntiv , 
carrying high ottiiers at express train 
■peed la-twemi the vartou'- hcadiiuarters 
and ciiiMihlc cngiius'rs from iiolnt to imlnt 
along the battle line where theli iiresence 
Is moat neoessarv and a host of other In 
Cfilental i>erforniances—all are "In the 
day's work" for the modem milltarv suto- 



mohlle, nnd will contiooe until the sod. 

Motorcar Roooureom 

In Hpenklnf of the ‘ reaources" In motor¬ 
cars In a country it is of couree neoesaary 
to take Into consideration that la Ureat 
IlrltRln the goveniroent has not quite the 
■ame power to comraandeeg ^Ourlug CM* 
for the army as the Ckin^^Ctmrl fpoWM* 
mcntH have. The JEtoyaF XMctuoblle Club 
and Its nfllliated orgautzatloua have placed 
at the disiiosal of the Britlah goverpumul 
alvout ifi.ooo touring cam, with driveni or 
owucr-drivera, and the gurerumeut Itself 
lias '‘Impressed" somewhere near 6.000 
motor trucks and has converted about (SOO 
touring cars Into armored cans by tueMiis 
of IiK'loslng the car In thin steel shield* 
These converted touring care, built to 
carrv on an average not more than S,S0O 
IKvuiide on the cbaiwia, now are comiielled 
to curry betvve«*n 7,000 and fi.flOO iKiunda, 
with the result that cryetalltutlon and 
breakage of chnnals side frame* !■ of 
rather freviuent occurrence. In addition 
to strictly military vehicles, the govem- 
roenl has received from private source* 
more than five hundred well-etiulpped nm- 
bnlances, a great number of theee Mug 
mounted on American cliassls (Overtsud, 
llulck, nnd Ford) 

In the case of France and Germany, the 
motorlinses nnd interiirtian motor iwftseii 
ger conclics have proved of trememloiiv 
value, Genmiii.v has an extemdve syatem 
of iwaseiiger coach truimportatlon run 
under the jurisillcllnn of the iiost office 
"mall conches " .More thiiii .VXKt of Ihene 
sturdy and cnimclous vehicle* have been 
transformed Inlo mllilary vehicle*, e*|*e- 
clully for nient transiiorl to the front. The 
same must 1 h> said of tlie French husew. 
long line* of which may be ween at all 
times several nilU** la-hlnd lh«> battle 
front 

The military nulhoritles foresaw the 
great s<>ivlce that power wagons In gen¬ 
eral w.'ere called upon to perform In tbe 
event of war. and, as In all the leading 
countries, they endeavored to have all the 
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power watifoa track* includlug tlw oiio* 
Med WtUi aatobtw body, built acrarditiff tu 
tbe K«iterat Ktandard reraiatloiut laid out 
by the War 1 >«(iartKent. In tble way tbo 
track* of the autobu* are In reality a tyr»e 
ot power wagon chaasia which conforms to 
the aame ataudard rules as apply to the 
larswr power cars. The Ibirls bns employs 
two different types of motor and truck 
comblnAtton. one beinK designed by tbe 
ff^melder works, the grunt artillery and 
aacblne works, and the second by the De 
Won nntomoWle builders, 

Mtnce the war broke out tbe autobuses 
have entirely disappeared from the circu¬ 
lation In tbe city and the whole number 
of these cars has lioen enrolled from the 
rery outset of operations In tbe carefully 
plammd service for supplying profisioDS 
to tbe array on the delti No leas than 
1,100 buses were thus available, and they 
are now engaged lo following the troops 
In the course of the battle. About 000 of 
them were taken for the transportation of 
fresh meat In qtiarteta, and the Inside of 
the vehicle was quite transformed by tak¬ 
ing out all the seats and partitions so as 
to leave a roomy siwce for holding the 
quarters of beef, these being, as a rule, 
hung upon books from the roof A single 
autobus can hold a very large number of 
pieces, so that the whole fleet la able to 
handle eitormous quantities of meat, such 
as ore needed for tbe Immense number of 
troops engaged in the war The remainder 
<if the vehicles, or alaiut Utk), are designed 
for the transport of troops, and this can 
be done in a very rapid manner on occa- 
alon, either to help out the railroad or in 
other eases where railroad facilities can¬ 
not be had. Again, for emergency cases 
or rapid maneuvers, a considerable num¬ 
ber of troops can Ite Instantly sent to a 
oertaln point ot the hatUe either In auto¬ 
bus or on other,^ttds of t>ower wagon, and 
this might often dtange the Issue of 
events. It la ahm probable that a few of 
tbe buses are fitted out tor ambulance 
work, and oae of our photographs shows 



MhMor track fined with sn eleetric generator for field use. 



German piioenera conveyed by moter true* te Chkhtna ear Marne. 


a bus transporting some of the Algerian 
troops 

Owing to tile careful constnictlon of the 
iiuloQiobllc cbassls and motor, tbe cars go 
through tlielr daily work on the battlofleld 
with their heavy loads, aud the mllltarv 
authorities are mon- than satisfied with 
their ))crfonunnce It was conslderetl for¬ 
tunate that just within a few years Haris 
had adoptisl the present extensive autobus 
system, which it'd to building over a thou¬ 
sand cars a short time before tbe war 
broke out. As to tbe way the cars stand 
the wwir of this bard ser^l(‘e, they say it 
Is very good, and with the exception of 
three or four cjirs laid up and four or five 
in repairs all of the great fleet of buses 
continue to circulate over the roads. 

Turning to the question of tranafKirflng 
I he food supplies for the troops, and espe- 
cbilh (he bnndliug of quarters of beef, 
tile j)resent organization is exceUent. 
Ijirge trof)pM of cattle follow tlie armies 
o\er the roads and are convoyed by sol¬ 
diers At Ute headquarters where the 
troops are stationed a suitable place is 
selected In a town or village or at any 
chosen spot along the route and improvised 
abattoirs an* Installed, usually In build¬ 
ings and grouiuls, where the mobilized 
buiohers are at work slaughtering cattle 
and cutting up the beef In quarters From 
the abattoirs the autobuses receive the 
uieat, which the soldiers load ui>OD the 
velilclea In rapid onler, them the fleet ot 
cars start off u[Hjn the road to a point 
lying nearest the hattleOeld Here the 
meat Is changed over to the covered arm.v 
horsi* wagons of light build, and these are 
able to travel over liclds or other groutkl 
so as to reach the rear of the lighting line; 
then the army cooks receive ll and proceed 
to preimre the rations for the men. 

Watching the Motor at Work. 

The iHiputar conception of Hues of In¬ 
fantry In trenches, lnters|)ersed with 
motor coinoys loaded with ammunition, 
etc, Is pure follj Motor convoys are miles 
(Osichirfrrf <m peer J! ) 


























Ktnth tlipri' linvp « 

-^uumlx'r of dpvolopnientfl lii the motoroar world, 
which, ix rhapH, arc not as plalnh apparent to the lay¬ 
man us they are to the student of matters nasoltne 
Also, there are a numlX'r of iiends of the times which 
must l>o plainly apparent to all who have eyes to «<x‘ 
Not the least Important of the developments of the 
past year has been the comnii>r('UillKinj; of the elithf- 
cyllnder motor Or shouhi we 
motor of this fv|s' lone has b< 
our brothers a< ross 
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IMipularlxluK, for the 
en suecpsafully used hv 
Kilt it Is eharaetorlstle 
that those who liuve lioen 
Instrumental In hrlnginj? 
the etchl-cylinder motor 
to native heather li a \ e 
not bes'li content to follow 
hlliidlv the exampl 
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An eight-cylinder motor. 


feat 11 r e s 
and design they might 
have Uxiked far ansi {>er- 
hajis In vain for better 
engineering In so far as 
the mere drawing of the 
plans Is eoneerncsl Hut 
engineering extends 
further than the draught- 
ig table, it extends out 
Oh the roads and comes dose to the pix-ket-bixik of 
the ultimate eonsumer So Amerli nu ensrlneers have 
been fns’ and frank in their adoption of practice long 
aceeptalile abroad, hut they have apiilleil to It Amerl- 
Ciin eugluecrhig principles , which means, briefly, nusn- 
tlty pnsJuctlou and a ixipular pries' As a result, we 
now have two American elght-cvllnder motors, one sell¬ 
ing for just under |i;,(KKi and the other selling for 
less than $l,r>(K) Shall we have more.' It seems more 
than likely 

Krom the clght-cvllniler motor It Is but a step to the 
motor with twelve i vllnders So far only one foreign 
maker has nttulricsl sucisavs with this tyixi of motor, 
and herv' again It Is cliiiraiderlstic of American pne 
gn-sslveiiess that already several well-knovvii American 
makers are knovvn to he exiieriinentlng with motors of 
the kind Wlietlier the oxi>crlinents will bear fruit, 
whether we shall sis* twelv(>-cyllrider mopirs comix'tliig 
vidth elght-eyllnder ones, remains for the future to bring 
forth And In this loniieitlon it must he romemliered 
that there vveie those who weie outsisiken enough to 
prisHct that the elght-c.vUnder motor never would be¬ 
come iHipnlur uiidei the Amerli an flag 

The llglit-hj-( omparlson sl\-cyllndor car which was 
such a feature of last veiir’s cror' of machines eoidltiues 
to hold Its ovv II, though It might rdiulce a atretch of 
the Imuglimtlon to sei' II making the strides that were 
freel,v predicted for It As a nmtter of (old fact, the 
Htlll-Ilghtcr-l)v-( onijiiirlson, small, hlgh-stieed. four-cyl¬ 
inder motor iipiK'iirs to have made greater strides In 
the year, and bv (onipiirtsoii. than has the six An 
other slgni/liant fenture Is ttie Irn-rcnse In Ihe number 
of cars whldi sidl at or near to the fl.iKK) murk. 

At the Hiiine time It Is intciestlng to note that the 
well-defliied didsioii wtilth existed Ix'tween the minia¬ 
ture iitr and the larger one fast is dlsapiK-arlng. It has 
eoTue to 111' iiganlisl as distiiii'lly unhappy anil unde¬ 
sirable that llieie shiaild be anv division ns ls*tw'e<*n 
(•lasses of (ars Inslead Ihcio Is a marked tendency 
to place all four-vvhis-led vehhlcs In the one class The 
Bo-cnlled cvdeciu, for liistame, has las-n practically 
pushed over the horizon, 'ind It Is now a motonmr 
pure and simTile This may also be taken to moan 
that the nariow tread apjiears (o Ik’ jiasshig AIr(}a<ly 
ars have wldencil 
glv(' cvldem.'e of 
Hpproe 1 a 11 n g 
the falling 
poimlarlty o f 
the narrow 
tread car by 
offering the oje 
tlon of either 


width 

The oulward 
apiiearance of 
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SCIENTIFIC AM8WCAN 

The Car of 1915 . 

Some of the More Important Changes Ushered in Year 

By S. P. McMinn, M.E. _ .c'. ( 

them iB a subtle aomothlng which ahnoat 
bringa to mind oad expreiwloii the saying: “01e*n «« 
a hound’a tooth ” The blending trf lines, which hn* 
gave promtae about four yoara ago, when tore doom 
on touring care wore one of the domlnstlitg DOtea, hM 
tanxime an eatablished foot, and practically every oar, 
regardless of clBue distinction, now has tho atreamUne* 
which last year were a feature of a comparatively few. 

This term •‘Btreamlliie.” by the way, has become S 
common one, yet then* are not many among the ranks 
of motorists who know Its algntiiconee. It means, 
briefly, that tl»e designer has taken advantage at tike 
entering wedge prluelple, and has at least In part 0(»“ 
verted vs’liid reelstance to his own nsoe. In other words, 
he has conserved Bi>me of the wasted energy represented 
by displaced atmosphere by training the eiidy currents 
to help push the ear along 

He bus done thin by tapering the engine hood and in 
some cases by 
fitting a polat- 
ed radiator; 
by gently flar¬ 
ing the body 
sides and care- 
fnlly eliminat¬ 
ing 0)1 external 
p r o t u h e r- 
auces; by dear- 
Ing everything 
off the rnnnlng 
boards; b .v 

rounding the fenders, by giving thought to body lines 
at the rear, where once no thongbt was Ivcstowed. The 
result, of course. Is a much more efliclent car and one 
which is driven on less gasoline and Inhrlcatlng oil. 

Hero are two notable examitlee of how fur the 
vimtuXblnK pr<x‘«*ss has been carried by two makers In 
the popular- 
prlce class. 

One of them 
has even ellin- 
inated the 
11 m e-hotiorevl 
and not always 
sightly r a <11- 
ator filler He 
has plac-ed It 
beneath the en¬ 
gine hvsKl, and In this way oivlalned smoothness where 
It was not obtainable before. The other has snbstl- 
tnted for the usual door latches a magnetic device, 
which Is entirely lnclo«e<l Isvth inside and outside. To 
oisui the doors you merely jiress a button. 

left side drive Is now almost nnlveraal, and there is 
nothing new In that exi'ept its widespread adoptlmi. 

Tliere are not more than tbripe or four makers who 
still adhere to the right side jsisltlou for the steering 
wheel 

Qiilh' generally, now. tia* fuel container is carried 
••Itber Isaioath, 
or rather in, a 
deep cowl over 
the driver's feet 
where before 
tlM-re was waste 
sjaice, ttr at the 
rear of the body. 

This was one of 
the noticeable 
tendenetes last 
year. The oowl- 
Kxxted tank In¬ 
dicates no dlffl- 
cuHy in feeding 
the fuel to tba 
carbureter, for 
gravity may be 

relied upon. But the rear tank has been responotbie 
for the development of a new method of getting the 
gasoline from the tank to the engine. The use of pres¬ 
sure feed Is open to many objections, and now the Mcee- 
sity for it has been obviated by the developmest of 
what has come to be styled vaomun feed. 

This vacuum feeding dovloe, whhds now 1« qstte acaUi 
mon and bids fair to be more common, emudat* tf a 
amq)I tabk placed generally oo ttw forward aide of 
dashboard, TTiere are two cootpartmonte to tba toalt^’ 
the npper compartment hdag Oonaected to the wmtp 
fuel tank and the lower te the cartmwter. The 
tlon induced In the intake aninlfuld of the motor ia 



by gratfty Into 
the loyref e^- 
partment and 
thouee to 
bnireter- d»> 

ylwiawMUrtirw' 
tmaatto ht ortMod 
Along wlOi th» 
ooUvenlenoe that 
comes with center 
control the 

gear shifting and mergnixiy broke tevem tb«a» hi a 
weli-doflned tendeooy to idahe oil other eaa(j»l derleea 
within easy reach cf the operator. Thue, fqr ihertwoe, 




The radiator filler concealed. 





The cowl tank. 


Switchboard on the eteertag eetaoenm 

switches, carbureter adjostmenta, etc., now are being 
placed on what have come to be styled eowl boards, 
directly in front of the driver. At the same time, there 
Is a noticeable trend toward the adoption of ewltch- 
boerd units monnted directly upon the «t«lBrtng ooiiHnn. 

Wire wheels may now be had «> the mejorthr of oars 
at a nominal extra cost, though there are hot many 
makers who supply them as standard equipBieat That 
they have made smne advance there is BO galnellflnit. 
though it likely will reqnlre another year before they 
are entitled to the descriptive adjective cobudoo. 

In the vitals of the car, one of the moat noteworthy 
features, as already has been cbrontcied, is the Increase 
In small-lxvre, high-speed, four-eyllnder motors. The 
increase in the tyiM» has served to draw attentkm to the 
fact that the method of casting all four cyllndors— 
and In the case of six-cylinder motors all six cytlndera— 
in one block grows apace, 

Another of the past year’s 
developments which has 
lived np to its promise is 
the steadily increasing 
use of a detachable cyltn- 
der heed. 'Ihls oonstme- 
tlon simplifies somewhat 
manufacturing operations 
end at the same time, in¬ 
creases accessihiUty and 
fodHtates the easy re¬ 
moval of carbon (deposit 
The nee of cored iittoke 
and exfaatwt passages, also 
Shows a elliAt inenose, With the now olihaM m^vuinil 
adoption at eteettie jl||fatlhg ohd enfhm dtArthai oqmp- 
ment—there ore noi taOta than thrth.or tfMif 
of care on Which Oitis winUnnent hi d 4* IMfe# lie rtwW- 
ertU-hos come what may be styled gewrtelon 

to battery IgnWon, Given the «« imtt 

cf the cor It hi sudh a comparative efahgld auitilev to 
arrange to draw corrOot fn^ It for igfldtieii 
a mnnber of mofeen hate eUtttoated h w M ^'- mog- 
netos as, a teeglt pthort, bawev«, 
of ihto maghoto and the 

'igntM'im mid'^i^ftiiig fnsetio^ 
priced oaw the*a^«‘hatti«y 4 ^^. 

to idle phUM of ptodpitfon where I 

trtoal tog ^ bom e 

tort won tor w<»- 

'■The 

ana 4 totoiflim greatfW «^«(Mitioih‘| 

wBtoi** nfiwe’ Hot 'm e 
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DetaduHe eyttmtor head. 









Varittva type* of M(h<*pe«d metora. 

, the «l«Ut-cj'ilu<i«r ('•dillar motor, V, octlon of the Darracq U-fii 
>r i 0, tU« MiiwM oomMosttoa «lo«vo aoil plHton valvo 'l'h« chart 
utor for poorer aw] torque Tbo atrangliuK effort of the raWa is pi 


The High Speed Automobile Motor 

Relief it Promises From the Growing Burden of Weight and Increased Running Exi)onso.s 
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By Charles F. Barrett 

balBBoed effect within rwRonable boonds. The poor 
bahinctoc eHl thoe oauaed an ootrarranted projadloe 
acatoat the high mieed motor riffbt at the befflnninff of 
the Indnotry, and hating once etarted to thlx rut mnnu- 
facturera aaturany took the path of least resintauce 
and. Instead of attemtotog to awing the public back in 
line, encouraged them to keep on believlug that the slow 
speed motor was the oomact type with no alternative 
Hand to hand with thto,dev«i(g>meiit came a strong 
llkluff for high gear drivtog. The Infrequent gear 
changing neceasary with the large bote type of Ameri¬ 
can antumoblle motor has undoabtsdly taken jOrm root 
upon the majority of motorists In this conntry and the 
habit resotttog from long use of this form of control 
has been practicaUy a national (diaracterlstic 
It to thaoefore necewary to realise at the ontset theee 
toso baffto dtoUkes of the Americmi for the high speed 
motor; eito. an old, moea-groe'n suspicion that vibration 
.^and poor balance go hand in hand with high speod, and 
aOnoiiA, * ffomtlBe hatred for gears and gear changing. 
TSte l|ttor toatare isaaxwt, of tmuree. be separated thor- 
(toto Itlgh speed design, l>ecause the torqne fails 
oA to the motor weed Is pulled down that 

hlbv> AMir work under load Is not practical, and 
geay rdugurtat moat iw ratbeh Iretiuently resorted to. 
Mith' <Mto.«fhndeW or tasa. 

It l^aa taken yeara to orercome this deep-seated prejo- 
Atto ^ ^ tootactet in this country for the so-called 
Jkmh. iW W type oC automobile motor and there Is no 
aiMnni^ that It hto iMen dtorcomo even now, bat there 
to at hMtot ahme marltod evidence of widespread kicking 
against the evw-tocrcasing coat of ttw prcMcni type of 


motorcar, porficularl.v as rcganlH upkeep This is 
beginning to cause a decided reacUnu In fiivor of the 
high sj^eed type on account of th<‘ relief which It seems 
to promise for i\ very material reduction In the present 
hurdousoine total car weight with Its ehaln of expense 
In other words, we art' fast getting Into a mood to ac¬ 
cept what apiiears like a lessor evil in order to over- 
eome a greater 

It should be said for the largo, slow sjkksI typo of 
motor, however, that during the earlv |K>rlod of the 
Industry It was unini<>stJonHhl\ lh(> most practleal tyis’ 
frtvm the purely manufacturing standiwlnt Just as the 
Introduction of the Ruc*>essful antomohlte Itself was con¬ 
tingent upon the development of the high grade alloy 
steel, so the high sjieed t>ra> of motor has had to wait 
for the perfection of valve mechanisms, hihrlcatlon and 
other vital featuroe, before It could be considered a 
feaalhle proiKwlUou 

On the structural side of the problem there an- four 
principal featnree which demand caretol handling In the 
design and maitufactun- of this style of motor, as hintfsl 
at above; Hirst, relative protsjrllon of parts. s,-cond. 
valve mechanUm; third, Inltrlration, and fourth, bal¬ 
ance. Any one ^ these Is hillv as imiiortant as the 
other three, and wbereaa In the shtw six-ed tyia- if some 
0 * these conditions were not j)erfoctlv fulllHe<l It did 
not necessarily spell failure of the motor, in the ease 
of the high speed type. It would mean utter Imtiractl- 
cablHty. 

The high speed automobile motor cnlls for a most 
exacting pro|Mirttoii of all ormiponent parts, a <'areful, 











SCIENTinC AMERICAN 

The Storage and Handling of Gasoline in the 

A DLscussion of the Various Systems in Use ' ^ . 

By Herbert T. Wade , ^ ‘ ', 


T ub chlwf aim in the conutruction or a Karage ahonld 
be to provide an alwoluioly flr*u)roof 'itrncturc, and 
thia condition in lOKintwi on more or lesa in munidpal 
tiud InBuranoo rtfRuistionK Th« luodorn concrete building 
haa racllltatcd a droprcad carage In a marked dcRree. but 
diatlnctlon uaually la made in otftclnl regulHtloua bo- 
twettu public and private Raragt'a, wllli naturally coii- 
aidertble leeway in eoiistnictlon for the latter (Jlven 
the garagv>, the atorage of paaolinc Involvea compliance 
with mjch rwiulrementM aa tboae of the National Board 
of Blre flnderwrllera and munlcliwl authorltlea, for it 
muHt be remembered that from the time the druiuH or 
barrcia of guaollne are delivered at the garage it la a 
aourue of lucreaaetl ha*ar<l to the premlMca and the 
eurroundlngB 

The safety of property must in- ctvurtldered ta'fore any 
queBUona of convenleitce and exiveiiae to the garnge 
ow'iiers, and while gaaollne mual la* stored where it is 
Hubjeot to a minimum of loss by evaisiratlon and where 
It can be aupplled readily to the motor vehicle, yet It 
must l»e in auch a place that the least possible danger 
win reaiilt from leakage or from the (*scai)e of vutwr 
thrft may !«■ readied by a chants' tin me or siwrk, not to 
mention the actual haw In fuel itself by evaporation, 
especially in summer, or with rniild tiuctuations of tem- 
I>erature TItere must be some ttumiilng and piping 
system for its distribution, for insurance and (ire 
regulalltuiB generally forbid the baiidlliig of gasoline in 
open containera. 

Naturally there is the greatest snfett when the gaso- 
line la kept nudergrouiid. and exiierieiKs' lias shown 
that with a pro]ierly vented and otheiwlse proteded 
Btorage tank iindeiground ade<iuate safety can Im‘ se¬ 
cured, Irreaiiectlve of the alze of the tank or the (411H11- 
tlty of lltjuld contained I'ltnks above ground urtv is>r 
mitted by lire anil insnram'e regiilatloiis only under 
Ntwcial eondltioiis and in rural illstricts W itli the 
gasoline storetl underground tbeie is no dangei fiom 
eva)H>rafion or leakage and eoristspiently whatever 
twubles are eiK'oiinfered must lie found in its handling, 
and here likewise it is necessary that siiltahle pris'nu- 
tlous be enforced 

To remove tlie Ihiuld from a htirieil tank some form 
of pomplug system is required, and this may varv from 
a simple hand-lift pump to a motoi-driven imiup or a 
system employing livdraulic or gas pressure Naturally 
the pipes must bo made tight by cement, iuqiei vloiis to 
the action of gasoline, pruiterly iiroteetetl, and so ar¬ 
ranged that the Ullliig hose or otlier outlet appllani'e is 
such as to present a miuluium of risk 
The underground tank is made of galvanized shis-t 
»t(*el or vvrouglit iron, riveteti, welded nr brnzt*d, the 
material, thickness and other osscntlalM complying with 
stieclflcstloiis prepared by the I'liderwrlters' Isilsira- 
toiicM or (siulvalent sivecltlentlons of a hsMl authority 
.Such a tank Is bulled ts'lovv the ground at least three 
f(*e1 and may have separate till and suction iil[>cs and a 
vent lilts' terminating some dislanoe iilsive the tank in a 
g<M»se iieek The fill pUx> when not in use must be 
ciipited proiKTiy iitid protoctisl from access of air, l>eing 
arranged so that it eun be lis-ketl to prevent tiimiverlng. 
and it should extend to the bottom of the tank and con¬ 
tain one or more strainers of wire giiii/.e, which also 
afford prolis-tlon 111 < use tlic flame sboiilil reach the flil 
pits' ois'idng q'lie suction iitia> wliicli must ts' at no 
tsilnt lower than the toil of the tank to avoid explosion 
or gravity action In case of (ire, iiatmiillv leads to the 
inimp atid may ts' supplied with various valves and 
strainers as may U' leqiitrisi The Ivest forms of sne- 
tlon luimps deliver a steadv stream of tluld througli the 
hose to the car or to sonic foim of iiortahlc nsa'ptacle, 
such us a liuckef or safetv can 

Wherever sinuile iiuiiips are ali'c to fiinilsli adequate 
suiqily a hand pump is to Is- prefernsi, even for n 
garage of considerable size, as the siiiiplv ceases whan 
the attendant stoiw pnmplng .Such pumps are located 
lu proximity to the place where the discharged supply 
Is to be ntIHzed and theie mav be a considerable length 
of line commnnlcfillng with the underground tank. 
With such a pump and tank avsiem it is found desir¬ 
able to Introduce n nnmlier of additional featuivs so 
Important as to he considered almost cssenllal—for ex- 
ainpie, a device at the pump to drain buck Into the tank 
any surplus gasoline, and various atraUilng and meas¬ 
uring appllancefi, the lutter also recording the umount 
of goeoMne actually delivered. 

A8 the also of the ing^llatlou is lucreused the pump- 
lug and dlatrlhntlon «(j^«n naturally becomes more 
eompUc^lMl. tba^kb esseutlsTIy It is the same as in the 
simple lialonation, and if power pumping Is Introduced 
automatic devices usually are applied to stop the flow 


after a predetermined quantity has been delivered. In 
a large gnragv' a measuring pump is esaeutlal. and tiitm 
are supplied In various forms, with Its cylinder care¬ 
fully graduated so tliat each stroke of the piston de¬ 
livers a fixed quantity of gasoline, the amount of wWdh 
may he regulated by certain adjustments so that from 
one pint to live gallons may lie delivered at a single 
stroke of the pump piston The most complete immpa 
also liave a meter registering the quantity of gasoline 
deilvered, a lilter and two-way nozzle, and a hose with 
portalile nozzle for (siuvenleiK’e In the oiieratlon of flil. 
Ing a eni 

While the locution and slw* of the tank may vary 
with local Uic deiMirtracnt 01 other regulartoiis, what¬ 
ever its size, the systems in general nature are resen- 
tially the same, and our illustration shows a gasoline 
supiily station Im-ated nt the curb with the storage tank 
hqrled under the sidewalk, though the general arntuge- 
m6nt would apply <s|uaU\ to a large garage with a bat¬ 
tery of tanks and a iinmla>r of pumps The arrange¬ 
ment shown with its re<l i>edeetal Is famtllar to travrt- 
Ing motorl.sts Mueh a tank is filled from drums or 
tiairels or a tank wagon through a till iilpe reaching to 
the sidewalk, while Its vent pipe extends to tile side of 
the hulldlng and ilses to a (smsidorable helgliL These 
pumps must Iw eoimtruetvHl tightly fitting ami of a de¬ 
sign iipjiroved by the I'liderwrlters’ Ijaborutorles, by 
whom thev arc lais'hHl, and their accuracy should be 
oirefully «'ertlHe<l iiy lixial sealers of weights ami meoa- 

\ laige piilillc garage, where the gasolliie is stored 
nod liandhsl by piimps, may is* o|s*rated liy a remote 
control system wbloli can deliver the fluid from u stoiv 
age tank, soinetimes of as mueti ss 11.000 gallons caimc- 
Ity In one such Ivpe of Installation a centrifugal 
pump coniiwUed to an electric utotnr Is located at some 
convenient place within the siicilon distance of the 
storage (link On the discharge Hue from the pump, 
vvliloli mav extend up througli severol stories, one or 
more remote control, automatic, self-reiflaterlng pipe 
line measures, equlp|ied with oil sejmrntors. slrnlncrs, 
etc, are iilaced any distance from tiu* pump conveulent 
for using The measure or measures are operated from 
a sjsHlol electrical control evinlpmenl utwHevl or ckioed 
eiUter liy Imnd by tlie attendaut, or, if automatic uiqiii- 
aiK-es are introduced, the supply will be shut off auto- 
iniitlcally liv the meaatire when tin* ivredetermliied 
(juantity 1ms hoen n'cordtsl This system has lieen 
elatmraled so that several lines of hose may be cvm- 
necU'd with a single pip«> line and by the iw»> of an 
automatic control valve, so that a discharge end iiuiy Ik' 
locatevi at the curb for the usi' of tourists 

Allbough a inlxture of giiNultne vaiior ami air is 
higiiiy explosive, vet so safe an* these underground 
tanks when duly protected that nt the time of the San 
Francisco lire one hundred and eighteen of the outfits 
of a single manufacturer Installed in that city were 
fouod intact, and the Intlaramable fluid contained was 
punqied out and removed with a sur)irUinglj small 
shrinkage from leiifcage aisl vaisirlzatlon, not to meu- 
iliin complete imitxfctloii from the fire In one case a 
tank was found to eonialn over gallons of gasoline 
after an Interval of three years 

The dlstrlbutUin system based 011 the simple (iiimp 
has the advantage of being complete in Itself without 
ctinnertlon with water, sewer system or compressed air, 
or requiring any outside material It aiiswers for In- 
stHllntlons of any size and the only esseutln! is that 
tliere must be a supply of gasoliue In tlie tank 

Mention here might lie made of the familiar [sH-table 
tanks where a number of cars. esiieciRlly in garages or 
along the roadside, must lie supplied with gasoline, and 
an elaborate system of plpiug is not desirable or fea¬ 
sible In such an installation storage tanka ate main¬ 
tained with outlets and valves at convenient points, 
estieelally of the various floors of garages with sercrtl 
stories, and from them are filled portable wheeled tanka 
from which the gasoline Is supplletl through measuring 
pumps and hose with strainer nozzles to the indlvldiiml 
cars as required, the portable tank being brought iqi to 
tile car at Its place of rtfst The design of tbeiM tanka 
as well as the number is naually regnlatod by lookt 
Insurance and fire ragulntlooK, tUthtnewi and stabdtty 
tieing, of ciinrse, prime essentiato, and as they can be 
moved by one man readily, they are convenient for 
triittsferrlug gsimlitie. and reaching oars whabaver fhiQi 
hajiperi to be placed. 

contrasted with pumptu^ syktems where a slwp^' 
air pump raises the gusoitne, there must be cohstdered 
the hydraulic syatetRi where water prrsaure Is the mo¬ 
tive force, lu these there Is no air at all in contact 


With Mm kiorjto^ af th« gaaoBne, wttb 
daetioQ of »n aggloelve wtxmre, and thq be 

measured aecotnWiy bqtb <w ndidiMlw tiyMlg taiilt *iMI 
on betug dhidwriled. alnce In the Igttor tW 
flowing through the meter le {turt guMiUBd Aqt it 
mixture of air and gasoline or tkator add gfikohlue, 
wldob cannot be recorded mttlafaototily- hydUMtUe 
ayetem Is used in fumgee of all sltea, (ruto phzwle 
pirate iastaUntioB tq euch a oue aa that of thf Ah^nri' 
can Bxprees Oompdny In New ¥«ck urith 
tanks having a eapuefty of lUfiOO gaUontk It a«te dn'thB 
foiiowlug ])Mnel^ The gRuotlne t« obattUtiad ^ da 
underground tltocage tanit wblota oottnenta by H t^itthe 
with a water pfteaautn tufle at *u«h helgirt «»'td fhnMah 
a pr<^ presaura baaed on Uw ^Oerniev the 

apeolflc gravity of watitf and gasoliiK and tlia dletanee 
to which the gaaoltne la to be dedvered. Thla water 
tank Is flUad from the city mains and a float-OMik main- 
talas a conutant level premmre. If water from t)m tank 
is admitted to the aystom by opening the three-way 
valve It will flow throngh the TMulie and Into the gaeo- 
line tank, rising to an equal level in tioth ataag of the 
U-tube. The gasoUne on being dlaclmrged. from the 
drum or borrel Is admitted through the flltlng pipe and 
flowing down on top of tha wator in the sumfly tank 
oauaee the water below to be dlacharged tlirongb the 
drain at the water controlling valve on the water sui>- 
ply line. The gasoline stays on the surface of the water 
and the dirt settlee to the lower part of the tank- On 
account of the lesser deasity of the gaaoOue a higher 
column will baiauce a lesoer column of water In the 
proportion of 17 to 11, three figures Mpraaeutlng the 
reiallve deiislte of water and gasoline. When It is 
desired to draw off the gasoline this valve la opened, so 
that the preanure of the water lu the tank acts on the 
gnsollne in the storage tank, forcing K up throuffly the 
draw-off pl|ie into the hots* uishI for filling the tanka of 
the cars, a check valve preventing to return through 
the filler jiliie When snIilcleMt gaaoUne ba* been passed 
into the tank of the uHdor vehicle or other recopUicte 
the valve is cioaed, cutting off the water pressure from 
tlie pressure tank, and Uie uormal condition of the 
liquid in both arms of the U-tube Is restored. The 
amount of gnsoline drawn off can be. measured from a 
meter placed In the Hue of the draw-off pipe, and since 
the umount of gasoline supplied to the storage tank 
obviously must be equal to the amount of water dis¬ 
placed. vvltlch flows off through the drain, an accurate 
water meter can is* installed lu the jilpe line to the 
drain to measure this quantity t’hlef of the advan¬ 
tages is that the clean gasoline can U' drawn off from 
the top Ilf the tank and It la luiiMMWtblii for water or 
dirt U) la* drawn with it. There is no veiit iilpe open 
to the air or surface of gasoline in contact with gaan- 
litM* Furthermore, there is no air space, as the tank Is 
always full of liquid, and honcr no evaporation can take 
lilace or generation of exiiloslve gaaes. The dirt and 
water at the bottom of tlie tank are forced Into the 
drain wlien the tank is refilled Like other syateaui 
which tin directly Uie main tank, no jiortable tauka are 
required, so that there Is a minimum of fire r^a^. Tfturu 
is, of course, a waste of water through the drain, but 
the exjieiuw for this uuder ordinary clrcumetaoeea la 
relatlvety small 

In ndWtloii to air lift and hydraulic ayotema there 
have been employed extensively In Europe ayetenw 
which use as head an inert gas each aa nitrogen or car-, 
bon dioxide lu contact with the surface of the gaaollM, 
and carried In an annihlar space or Jacket auniaandlng 
all pipes through wlilch the inflammabie ttquM pagees; 
aa combustion la Impossible in the preeetmti of elttor of 
theae gaoee their effect la otwloufi. The mpnt tiotghle of 
these syatems, whose principle of operation ia tmUoated 
in the illustration, was doecrlbed to the (tontoTVic 
AMxmcAa for July Wth, IflK Its safety luui been fttUy 
demonstrated not only in garages, but also In 
wstabirshments where large quantities of 
ilqulds are stored. It posseeses the dlimdninta«e of 
being dependent upon compressed gas anppUed tB «yHn- 
4«« to furnish preseore acting within the tanha, It Is, 
however, thoroughly flreproof, and when waft htoaiM, 
as it has been to Rurope. baa aupplled adagai^lii^ 
ttoa and secured general oflhrtal approval. 

All 0* theae systmaa have met with the amtewi «f 
authbritles and where they aw? 
are nwctlsi the rSqulrements. Oare a^ 

by imnrauGe and oflMol inspatd^' 
as emamtiai a«unai • 

temhoKT toward untfiorWiy and cti^M ' 
rules Is bringing alxtot « much nu>t>o a 
safer condition of attalni. 
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T HK luibllc romN in flic Stnfos, outside of Ui 

<'uriHirutfd UoMis mid rllioh, hine u total lenirtli of 
miles, of wliK'h oiil.v 1”J1I,’J11) nillfs, or n trillr 
more tUau 10 jiei cent, are Improved wlIU uii.v foim of 
Hiirfaclng Any nieuns whleb prouitse to Increase our 
small nilleane of lmpro\(*d roads should, tlierefore, la* 
Itiven consideration and utilized to the fullest extent 
possllile, with due regard for true is ououiy and proper 
efflciericy 

PoMibilitics in Co-oper«tion. 

The marked Hucces.s of certain co-oijerative uuUertuk- 
litftH hy farmers and rural communities, especially In 
the marketltij; and dlatrlbutloii of uffrlcultural projects, 
has irlven the mere word ‘ iseojierntlon" a certain stand¬ 
ing and distinction as IndU-atlve of the successful ttolu- 
tlon of all problems But coniiieratlon la to l>e judged 
from the reaults ohtaineil ('ertalu forms of co-oiiera- 
tlou are efflcieul and successful, while others, even 
though seemingly succisisful, an> extremely inefficient 
and entail a large waste of energy. For example, In 
certain sections, it has Ivei-ome impular to prisdatm 
"(lood Itofld” days, on which everybody la supposed to 
don overalls and labor on the roads This la very com¬ 
mendable as H demunstratiou of Interest and euthual- 
aam, hut »o fur as securing adequate returns from 
the energy exiKuidtsl, it Is far fnun ldt<al It Is, In 
fact, but a variation of the old system of statute labor, 
of which we have U-eu trying so hard and so long to rid 
ourselves The tiuilii dlstlmtlon is, that In this case 
the lalsvr Is voliinlaiy mid made somewhat leas onerous 
liwause of the hurrah and attendant advertisement It 
sounds g(XKl 1(1 rend in Ihe pnix'rs of the eminent states- 
mcii, hsiikcis or men of hiishiess douulng overalls and 
liiboring with ph k iiud shovel to mend our ways. This, 


no doubt furnishes adequate compeosatlon fa« the aoie 
muscles and the few bllatera, but how about the effi¬ 
ciency of this laborT If anything has ever been dearly 
deuioiistrsted, It la the Ineffidency of undclUed labor in 
road work. The time of the business man who ubeer- 
fully gives up his energy In more or less mlsdlreeted 
elTorts to Improve our roads can, on the average, prob¬ 
ably be placed as worth at least the equivaldit of five 
days of a commou iahurer, trained and effident In doing 
this class of work. As onakUled labor Is rarely more 
than GO {H>r cent efficient. It follows at oiwe that this 
much advertised bit of altrutetlo endeavor, however, 
commendable (rum an Idealistic point of vlewi la from 
the standpoint of economy only 10 per cent effidsnt. 

Economic EAcioticy tko Teet. 

Co-ui>eratlve as well as other puUlc undertakings 
must ultimately sUnd or fall before the searching test 
of ei-ooomic efficiency Any co-operative nudertaklng, no 
matter how commendable Its object, ought never to be 
tolerated, unless It is more effldent than the system 
It displaces Our endeavor should constantly be directed 
toward a system wbicb will ultimately yield us IQP per 
cent efficiency 

This does not means that co-operative undertakings 
have no place In our public road system. From the 
very beginning of road building In this country the 
roads were consldereil a hsal burden, in the conatruc- 
tloD and maintenance of which all ahouhl co-operate, 
each according to his ability Where a road la.v on the 
boundary of two towns, or other administrative sub- 
divlslotm, legal channels were fixed, whereby both 
would co-ojierate In the construction and maintenance. 
Later, as the more general Importance of our public 
roads began to bo lUMieistvod, legal channels were 


fonned tor aogffi varleil co-opeMiCloa «« (M gtaKttlit 
property owuen, the town, the county and the 9t*t4k 
To-day, neither townMilitia, coontlee, noy even fhitte linw 
limit the #eiiM«l tntereet Ukeh In ttm OondtUtn dif <ffir 
rxMds. The autemoblltv and the motor truffii tawe ntada 
the eouditloiM <rf the roads of the coanfify «l direct In¬ 
terest to all The automobile and the motor tnMdt de¬ 
mand better and more permanent types of Oottstruction. 
Through routes or trunk-line roMla have bocoB|w A ueoes- 
sity In some iuoaUtles. Certain taaneb roods and fbed- 
era are at only stltffitty less importsnee. From fiO to 
75 per cent of our roads, howevUr, still oorry little or 
no through traffic, and so rewaiin pThnarlly of toool 
Importance. 

Trank linos and Brandt ^end*. 

Most of our States have recogrdsed these nataral divj- 
sloBS of our public roads. No State baa as yet, how¬ 
ever, made this division on the purely scientifkr grounds 
of amount and kind of traffic carried, but several have 
made more or less happy attempts to secure the same re¬ 
sults by utlliBiag, In general, our admlnhltrstlve unltA to 
make the several riasslflcatloim. lids has gtvmi us. la 
ma«d States, a division Into State or State^ld nuiin 
roods, county roads, and town or township local TuOdS. 
Usasaehusetts has mUy two aubdlvlsiona, Stats ond 
town roods, while New York has four eteaass, State 
highways, county highways, county rood*, and toWa 
sosda. 

While moot of the States co-operate only dtooutiy to 
the conirtrUetioo of State or SUtewid nods, i ftw into 
alreody realised the Importance of direct^ loeat ^ 
operatkm for the haprorement of our minor rinAn ]f*W 
Yprk and PeDsaylvonla have mtahtlshed Stdte btwhdiw 
of town Wi^wnys, while Massachimetts, has 
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a » o wti* fl >rt itoate4ty<«l»o fw nUfttm M»d co-opemtiug 

U tte oC tova nxuto- 

Pw i> ytwnn i iiyfc Hitn—t wnn t, mmI F«hm|* N«<iMMuy. 

WWlii W^way it vliMrad iwwi tb#* 

a tftajyiw ' TO «at oto> wr *» a FubHo atiUty. It b€«omM 
evtiNMt at ttiot ttHMT'ljhan atw time fruulaueBtat ic- 
(talreMntt wblefet nj^ ||* jtiflfllled: Fliat, H l)roi;prly 
irtanuaa. tanwllM* aw «9t «r<t»(u: cmc- 

(ind. a itaopat atfsetlTa somteiB of road mouaipnuoot; 
and ttitrd, tW ptwUHtfO of adeqoato fondt. From a 
«tady «rf tbeaa foadapMBtal reqatremoaUi, U can be 
M>«n tbat oodiraotod ctMntnation batwoen local vom- 
mittttttoa tB apt t» laad to coatly mfatafcm. A amali 
cdMianalty Is not likely to view t*»« Imprormnent from 
tk* takfCar tntenwt <a the county or Suto, and aysiems 
of aifteient snanaaeaMBt and skilled labor are urenoratty 
laddai. FoetkemoM, the town or township is fre- 
qrtentlir too «mll to form an efltdent unit for road 
maoagaiiMtnt and admlntatratlaa. The funds are too 
smatl to warrant tiK aiBjdoyment of a capable highway 
cnidaeer and the pnrebaae of modem road nmohlncry, 
OrtaJa foma of co><veratloa are, tberoforo, deslrslile 
In order to beenra a lArge road fttnd, ekUled minerrlsUm, 
and the ose of eflMent madiluery. Venaont lua aolred 
this in part by the appointtnont of a county road super* 
rlaor, who cwopemtas with the town road otfictats, and 
NO, in a way, heipa to oo^ndlnato the road work of the 
entire ooonty properly. Hew York and Petinsylvaula 
hare Mabtfahed baroans of town btchways which direct 
aud to a lai«« ertxmt, the road work of the eer- 
eml tewlui throtqtbottt the Atate. Ihe work is thus 
Nysteotatteed, tdana are stafidaittlaed, and there la oo- 
operation ahn^ deflotte and well directed lines. 

Vartau* State Syotema. 

Other Stetaa hare nearly the same system, tint with 
a oonaty unit instead of a State bnrMU. But, aa the 
t'ounty awithwtlmi is more or leas sabordluate and 
reapeMbie to tite State Rl^wny D^rtment, the die* 
tlRotien is one of detree, rather than of kind. Some of 
the moro important examples ut this systtan are'Iowa, 
IlHnotit Wi£»eoaatn, and MUmesoU. Wbfle there are 
masjr dimiMhiilttes la the hl«hway orrsnlaatldn of 
these Staten, there is eps fundamental and strUditK 
slmllarll^, tW Mtort tj> secure reasonable co^iperation 
tbroustmut the rsxtous nnm bud, at the same lime, 
profida a ftked, daftntte mpotudhtttty for all actloas. 
other States, such as OMifomla sod Mentami, do not 
use theiowashlp ocgabhMtlun 4n their road work. The 
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00«n^ which may, howerer, po antidlrlded 

Into Se^fUss to the win of (he Board <rf 

Cenu^/ |hi^^ The tendmwy here, however, le 
very wtwwt^llWtwS aid method Of imbdivision. and 
In fffvnt <of a (Winty nntt with » capable engUiccr in 
eharg*'^, 1 SMH^UW work. 

ThW aiiiiaiM Why many of omr States are formulat* 
Ink laeane fof dtredtlnK the wwk of the Jwal cntumnnl* 
this. Thp m<>s( cottsplcijoUN cxaiupk-H of cixipt'ratiofl 
are to tw fonod in sneh Stab's as have a State Hichway 
l>e)4Utm«at or Bateau, GsijetlaHy provkled for trfvtna 
otHcteni.AUtdanoe and dtre-Uon to uurk of this char¬ 
acter. ,U*nler thme eonditlouN ami with the alxu-e llml- 
tatUsw > dearly nudenttood, co-operation )>etw<-«-ii local 
vomtttunitiee in road butldhiff may lie cnrrhsl on with 
cosddetuhte 0000680. 

PreiMuatory Scsps. 

In making preparattuns for co-operatiou of this ktiul, 
the dwrt pdoi to be CHiaiderod Is that all odr publl,- 
roads a*e by law nnder the jurtedtetlon of one or more 
pttldtc o|Qldtals; Before any ileflntte work can l»e done, 
It la necewiary to socuro the consent of the officials liav- 
lof charge of the road to be Improveil, or what Is far 
better, to seepre their co-<H>eratlon and sni>rs)rt The 
second step is to soenre comt>eteut advice tn regard to 
the Improvmnent to lie ntade. It would Ikc extremely un¬ 
wise, for example, to iVlace a macadam or hltuuilnons 
surfaclua on a road where aravel or sand-clay would 
answer all the re<inlrements. It would also be « waste 
of muuey and lalmr to roduee a grade tt» 1 per cent 
where a H tier oeut grade would answer as well. On 
the other hand. It would lie Just Os much folly to pla<v 
a gravel or sand-clar surfnctng where tralfic nspiire- 
meiit» demanded bituminous oonstmHIon. or Its equiva¬ 
lent, or to leave a grade 7 per cent where traffic de¬ 
manded a .7 per cent grade. In other words, over-in¬ 
vestment and nndertiivestment are Imlh had Both lead 



Worfciag out the road tax. 


to loss of time and lalmr and mouey. The aid of a 
little really expert advice when the work Is Is'lng 
planned will save the communltj much lose and need- 
teas worry. The aecoad point may, therefore, be re¬ 
stated thns: Oot competent advice as to what to do, 
and than follow ftl 

The third step deate with tha actual construction of 
the road, 'nils naualty requires funda, latsir, materials 
aud the Us*i of more or less madiiDery. In securing 
those there l« room for the exercise of any amount of 
geuiits and ability. 7'he one eesentlal requirement Is 
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Road near Bowling Oreen, Kentucky, built by co¬ 
operation of the county and local farmers. 


to secure the niaxtinum officictu j I roni the exi)endltnre 
of the funds and labor 

Example of Methods. 

As an exatnjilc of the great dlM'rs)t\ of wavs and 
means that may be employed in getting work done, the 
following cases muy lie cite<l: Nearing Howling (Jreen. 
Kejitncky, the njaln market roads hail lieen macadani- 
Ixed by the count} The lo,'al muds, howeier, werv* tin 
Improved A number of formers dcchhal to Improve 
them* bruiieh roads, over whb h llie} bud to ihish In 
order to reaeh the main roads Ourliig the plowing 
wason nil the rvH-ks encouidertsl In the liebis wen* 
pb k(Hl tip und thrown In pllts, lailei. when the erops 
were in, and tlnu> nviitlable. these stone,, vveic hnttleil 
to the (ount} risk crusher, Count} (si-oiverathm hud 
bfSMi sevurtsl to the extimt of furnishing mid oiswiitlng 
a cnishlng plant und a nsid roller 'rtie fanners then 
hauiisl the broken stone and plue<>d it on the nwds 
The actual cash onlla.v of the (oiinty foi the (rushing 
and rolling tins nt the rate of jmt inib' for roads 
ordinarily (swting gri.ooo js-r mile 'I'lie fanners, uiore- 
oier sts'urtsl gissl naids and eleansi their fields of stone 
•It till' same time 

An evumple of chic pride, rarelv cviiiallcsl, was shown 
in the little xlllage of Friendship Heights, Maryland. 
When the Riskville pike, which raisses through this 
pla<'c. UHs Isdng resurfaced, it uus proisised to use a 
sonn'wlnit clx'aisn surfacing through the tillage, ts'- 
(’Huse of la<k of funds The lndb*s of Friendship 
Heights, howtoer, would not be sndstbsl with anv sur¬ 
facing width was ntd equal to Ibe iMist to be found on 
the rtwil From the engltu'ci In charge of the tvork on 
the road tht'} asieitalnetl the amtaint neeessarv tti suie 
Illy the tiefieient}, anti at oiiis' set als.iit to raise the 
funds by htdtllng a bnzaur It Is ni-etlless to sav that 
the uione} was dul} ralsetl, and thanks tti the ladles, 
the village of Frlendshl|i Heights has as fine a road 
ns any part of the Uts-ktllle pike 

A Commercial Club Aeeiete. 

In Hurllngton, Nebraska, the t'oiumerctal Clnh be¬ 
came tsuiviutssi that one of tht* greatest nectls of the 
region was gissl roads I luring a eonsltierable ptirtloii 
tif the }ear some of the roads leading to the ltiv}'n Ih*- 
enme sti IvHtl that farmers wen* niiable to eoiiie to to\}’n 
except on ftstt ttr borst'baek Then* were thus Itiiig 
is*rltsls of tiullness ainl little or no btislntstu. An agree¬ 
ment teas tinall} renehctl bv the Ibwird of Suis'ntsors, 

< f'onvlwirA on pat/t sy.) 
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4Mti m 4 trmbt* lamp. 

^ Ch wff ^Tnn taNHr^w<.M pStt’oJ^tU. ^tScmSmSS 

•irvw m a ntootor toe Hm nj* ^ tha tnm^ Immp. 


Labrieator for leaf aprlnrs. 

claaipod to tile nldee oil loaf tiprin^ 


eurtei'e, Hyiuaree of felt that line the aldea of the lw« a oil that an* preeww! 
the aprtu acrvo aa oil reaervolra from which tlie oil craepa liy capriliiry i 
ninatMtlr movloa; aurfaww of the h-avee of the apriof The eectltiual vli>' 



Electric door latcli. 


Combined fan and electric gencratoi 

Ad (■l(>rtrle noerator combliiwl In tin hub ( 
taillator roollnc fan One (terllon of the 
aervos aa a atntlnnary arnatiirc nhlle the 
voh’lus flrlda are carried by t)ir> fan Tbia 
rratee direct oirrcnt that maj In- uwil for (b 
Ing battcriee, fur llghtiuir iiinl for lenltlon 





























Chart Illustrating the Proper Lubrication of the Standard Motor Car Chassis 

Instructions for the Systematic Oiling of All Important Parts of the Automobile Mechanism 
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Itijitolaoblto 
PktW wth 
o«t- 

jhHo^Hr r0«WaP 
‘ |« ft |tiMt» (to oot^ 
uMbni' tttMtfni. 'mm 
^ _ m ykint fe tftttw- 

wm.be tcm^ 

«4'tto 

fttf.'traw.fttJto: than that 
$IBlf9m htwwrnw .caaiJot to hn- 



fttteuhkM abould 
to ftf'tto iwtloaically 

a» ijft 4^'wM toft toWtlly oooftidwaa points of 

'tai^^iWtftiWft fMftfti wear at ft ttnHttpUdtF of 
JMbfir oi^ftoB of me. car *vea If the power 
piaftt;^|i;|ftto<*t» WM ftftio a*ft ftinctloolnf pertocOy. 
Is ftadoaror lo made to treat 

(to Htt * totoUtot hMintor, iiTtDs the tost kind of 
ioMto^ilhr to«rtli« poiirts, reasons for its 

MB, ||ii»:l|^ |Mtb^ bC ««(»ti«fttloa. Where tto parts 
Off apedat Kradee of oil, this 

poiaf Ift toftoA and pwpw *«ld« reconunonded. 


Tto bofiit vtode of oU to to oaed In the automoWle 
■ of fftctors, sdoh es 
lobrtcatlnK arsteei 
twMt •«« idtohHte ’!%« eoaeDtUil point to to 

ehaocwftS 1» aMftct u otl of svlBelnit body and Ore 
tcKt to '^tNoa a Itan between all friction surltoes 
erea wlieB Uto part" tooome toated The desree of 
flnllttir KHiM; to etobto to the system of mippljrtn« (he 
oil to tto woWtIii* parte employed. Ughter bodhod oU 
la miMM is wrldtor than la snntmer. Tto degree of 
wear bftwefte eagtto pacta aim coveru oil seleettoo t» 
a dcvtoa aa a wont eagtae reanltfte heavier bodied oil 
ttoa «to la whhdi toe toarttg parts 0t more doaaiy 


tofamet 

Tto pMper oil fhr tto luhricathtg system shown, 
which toacdete at a ametonteal forae tss4 oiler at the 
side of (lie aaftoe ontakoase with expmed pmm. most 
have a loir OoM taat^ ttat is. It scost remain fluid at 
very tow tompftrftttras. la the eyetwas where tto oU 
mppty to etottod 1* a aassp totegral wtai enclne crank- 
aim aftd srililtoat right toed «lasses or expoaed pipes, 
tto hiWtoaht toad tot to of low ooU test, tocanse all 
parts of the ahgtto tocame heated ehoagh to promote 
poeltire Ctocatottoa of oQ wml after tto eegtoe starts. 

Tto ttto of too antob oil wilt resnlt in cartsm deposito 
In (grttadSM ftiri wm he erideneed by clouds of white or 
gray eOMita fMW tito eshaost pipe wbm tto engine is 
raced. Mto enoogh 'Oil wlU prodaee overtoatlng, as wUl 
oil that b«a not eatncgh body. If an engine that has 
bees nm lot a tlitole nday. try a heavier oU If a light 
bodied oil has baen ued regularly. Air cooled engtims 
reqntra a toarier homed oil than water cooled types 
do beeatoa ttwy rap hotter, 

Tto Mdawtog <gM«ilteaU<m for light cylinder oil la 
reeaanamdftd hy to* 8. A. B. 

OU anto to para ntneral ril, no addition or adul- 
teraat «( any tM briagg pmwttted. The (oltowlng 
cbavaetoMtoa «re dariredt 


Bparifh! gravity...'. 2 s* to .la* iisume 

naah pctot, irit leaa than... too* r. 
nm mat, aot MM than. 400’ F. 

Oaitohtoddtor acttoar..>^o.0»% iVt of i%) 
VtoBarity, at »f«r F. Sayboto. *W aeconde 

tmtoriw. tolOIFF. itoytolt. OO seconds 

»Ha aoly ^giftoriait eUe atotonmoded by tto oar maker 

or Mpataito dri ftt ri tota to t ^ Itortcanta For new en- 
glato pm;'# 'lltodtoi dtofa to body and cl«r. pale 
amtor, wUgtto 

tocridto lAto t^hw#i ato latec^ parta (here arc a 
8«abft« #tolto iadito^^ nmdto* riling. 

Wtoa • riming dtetlnct 

-frma he lahm to keep tto 

aaMity#dtp»#1^#liwto Wril^ 'Atont one pint of 

-;;;M{d|ribriar oH 'Of heavy body 

atoto 'bmriiet bmrtug 
thft pomp shaft by 
to»;faenrtngs. Mot- 
tori iubrleahls for 
an aaaaliy of the bau 
Itoptod with, light cop 
of ,aach season. 



RPPftratua. 
<08 riitoid to««- 
The ttawf, tf of 
■i^dft.itoritoitoa ttoy 

.twri,. toft tow- 

fftoar'am 


#WI^CAMS 1 K^ 

tto;ha:«to tPtoft 'ap and Interfeiaa with good contact 
totWtwa friler and aegments. Avoid the use of machine 
or nj^llftdto to to magneto, generator, and starOag' 
metor torirhatot to* ritly light oil ato # few drops at a 
(into toto toaitogi are rikri 'Hm frequently, tto 
Wtitoaga to aymatitte may become oil aoaked. This 
wja ahbrt-olrenttlng. Avow the use of oil In 

magtoho (ntirito breaker or dlatrlbntor; them parts are 
intetidad ib raa without oil. 

Outah* Lubrication. 

A ebae ottoeh reqrirea inbrlcatlou only at three 
points, these are tto apigot bearing, the ball thrust, and 
tto clutch rrieam yoke or rolls. The spigot and ball 
throet beariiupi are nsualty supplied with light grease 
thmagb a gtftkm onp. The release yoke nnd rolls are 
bSariy always toed by hand, using an oil can and ma- 
chioft 0^ Tto eone clutch leather must to kept pliable 
with neatofoot or castor oil; never use cylinder oil for 
thk) #tpoee. Oil acenmnlatloDs on the clutch leather 
win canse stepping; these must be washed off with kero¬ 
sene or ahftortod with borax or fuller's earth. 

Three and rive plate clutches operate practically the 
same as a cone dutch and are Intended to to run drv 
except for the points noted above Mnltlple-dlak 
clutches having tto driving members foced alth a«- 
bestoe friction fabric are also Intended to operate with¬ 
out oil between tto friction surfaces. 

Multlpierilsk clutches using all metal plates are usu¬ 
ally Inclosed In an ril retaining casing These are 
Intended to run in an ril bath Olntcbee of this pattern 
are usually lubricated by putting In oil through a Ail¬ 
ing ping, enough being used to almost touch the center 
shaft. A good lubricant for most disk dntches Is a half 
and half mixture of light cylinder nit and kerosene 
flpedal luhrleant of the proper body for disk clutch 
oUlng may be obtained on the opdn market. 

Change Speed Caar Lubrication. 

The most commonly need form of change speed gear¬ 
ing is the sliding gear type. The cane t« tilled almut 
half full with a seml-flnld grease or very heavy b4>diml 
steam engine cylinder ril. Avoid hmvy greasee, thest- 
will not properly lubrlcato the bearings atul tbe revolv¬ 
ing geafe will cut channels la tbe grease so that luaie 
wlU get between the teeth. Tbe grease must be light 
enough to be churned about by the gears Do not use 
gre ases ilUed ftdth wood flbera or granulated cork 
Them will eanm rapid depredation of Iswrings 

Planetary geareets are aeldoro nsetl on modern cars 
That on the Ford la oiled by the lubricant emidoyed In 
the engine Interior and oiteratee In an oil bath When> 
tbe gearing is carried In a mtmrate cane, aa In old type 
cars, use a very tight semi-fluid grease. Introducing 
tto same with a syringe or oil gun through suitable flll- 
Ing openings nonnatly cloNod by remorable plugs. 

C^nge speed gearing of the positive sliding <-lutch 
types with geara always In mesh, or those of the same 
pattern etnploylug silent chaltiN can to oiled by the 
same grease used In sliding gearsets Friction disk 
forms nae grease onl.V at toartng (Htltils; uo oil altould 
to allowed to accnmulate on the driving surfaces 
itoar Axle I^xfarieation. 

The dUfeceoHal gearing of most axle types is housed 
In a caaing that will retain oil Wltere bevel gearing is 
need a graaae of abont the saiite grade as that adrlmd 
for aUdlng geare may be Introdnced through a fllUug 
hole. Where worm gsAring Is used tbe grease should to 
more fluid; It sbemid to practically a heavy oil, est>e- 
cUilly If the worm Is mounted above the worm gear 
'Bita Is an itaportant point to observe, as tbe oil must 
to llftod by tto worm gear teeth to tto worm and its 
supporting toarlnga. 

Many cominwclal vottldea use chains for driving from 
a .tacfcetinft to rear wheels rovolvtug on a fixed axlo. 
Chains most he oiled frequently and with care The 
poibta anb}ect to W'ear are the roll toarlug and the link 
joint rlveta. The beet method to Insiue thorough 
lubricity of those prints ^ to remove the chains from 
the ttirockets, wash them thoroughly In gasoline or kero- 
oene to rtenove all grit, and then to Immerse them In n 
mixture of mohan tallow and graphite. Hang n(> tbe 
ctoins, allow ttoa to drain off. and then wits- off all 
aorplUH iQbfteatrt from the chain aurfai'e while that 
member Is atttl hot This process liuniree thorough pene 
traUon to tto bearing prints. Oiling the chain surface 
with an oil can !a not. aufBrimn, as this surface oil only 
collecte grit 

Ail abaft, driv« cars use one or two universal Joints, 
depdHiiog Oh the method of bousing tto plolon driving 
ahifl. if tbla W carried In a torque tube but one joint 
Is used, that at tto tipper «md. Universal Jolids are 
UBimlly atMSued fthd tbta eaalag may he ilUad with very 
Mrtt gtfttm. Ott rid pftriftim cam using open Jolntti, 
leat^rir bftgli ekriUd ^ axde to lace around the Joints, 
tbeto betof with Offht grease. These covers serve 
tto t!#*! Fril<?i»# o* JjWdtectlng the joint from grit and 
totftttt' ttof' '(PMW. “ 

' ' iilMiUawftaa .dMotoe Frinta. 

hearinge used In 

brih »» intended to to packed 

iswMh ftiiMt M t|i* ftMS«t7 iB tto wtoal buba 


Is renewed W'vernl time hiicIi season no trouble will I"' 
experienced at thU puinl Axle heariugs of the roller 
type are usually greastsl by small compression grease 
cups on the bousing, as are torque tube bearings 

Upring *.—The main iH)lnts to lubricate on the susi>en- 
Blon members are the gpring shackle tolts These are 
oiled with machlue oil If provided with oil cuiw and 
with grease If compression cn()K are dtted. The spring 
seals on some rear axles are also Utted with cuiw to 
receive lubricants If these ineiuls'rs are Intended to 
oaciUateou the axle housings Foery season the springs 
should to taken apart, all rust reunned from betwe*’ii 
the leaves and light grt-ose and grni)hlte smeared be¬ 
tween tho leaves when the springs are reussemhlerl. 

Hfr'erinp deal —The housing at the loner end of the 
column Is usually provided with a filling plug through 
which cup grease may to Introduced nntil getir housing 
Is full A grease cup Is often provldetl through whicli 
additional lubricant may to Introdnft-d. till must to 
s<iulrted in between tbe column tuto and steering post 
periodically, also ou the simrk and throttle tvutrol 
memtors If those pass through the steering post center 
The hail Joints on drag link and yoke bearings ou the tie 
Iwir must to kerd oiled or greased as the case may to 
The compression cups on the steering knuckle bolts 
must also to screwed down i)erliidicnlly 

Vi/Htrol Uf^hem —The hand levers for shifting gears 
and applying the emergency brakes and the clutch and 
brake pedals are locatetl on concentric shafts in some 
cars and these shaft toarlngs must to oiled by a hand 
oil enn 111 most cases The small nsl end pins on brake 
rods and liearlngs on the axle siipisirting the brake ran- 
Irol shafts also demand frisiucnl attention with the 
hand oil fan 

Drainin// Off rfCil Luhficaiil —Aa any oil or grease Is 
used, It gradually depredates In value as a liihriiwnt 
The oil tiwsl ill constant level splash systems of engine 
lubrication toctaues Impreguuti'd with carliouucpous 
■natter and metal dust due to altritiou of tbe toarlngs 
and other internal parts That used in gearsids may 
contain small metal particles cliip|>ed off of Ihe gears 
wheu tbcs«> ore clashed In shifting and the oil in the 
differential bousing also liecomes (Urty as ustsl in 
other words, oil may “wear out" oud become unsuit¬ 
able as a lubricant when used coutiuunuslv Most 
engine builders recommend thoroughly draining out the 
engine crankcase every J.OOO tui]<>s, washing out all se<H- 
meni with kerosene, and replenishing the supply wlUi 
clean, new oil The smallest automohlle engine emnk- 
cuse will need alsiut a gallon to refill, those of larger 
eiiglni-s may require two or three gallons 

A raiilliple-dlsk clutch esse should to clenmsl out fre¬ 
quently, usually ns often as the engine reeehes atlen- 
llon Oeartoxes and rear axles should to waslied out 
every J.OOO miles and new clean lubricant used In reflll 
Ing Where grease ctips are employ< h 1 the new greaw 
forces out tho old lubricant, as the cup Is sereweil down 
so a constaul supplv of clean grense is insunsl .Simi¬ 
larly, Ihowe iKilnls hibrleatisl with fluid oils are supplU<d 
with clean oil from the hsiid oil eiin as the used oil 
leaks out gradually from between the sarfaces Keefi 
all surfaces exisised to the dust wiped clean of lubrl 
cant, as this serves no useful puriaise, merely attracting 
road gilt Keep all oil and grease from the tires, riilt 
tor hose eonnectkins of the cisillng svstem nnd iiisulu 
(ton of the Ignition wires, Ik>cuum<* inbrlcunts have a 
soluble action on rijbtor or oomisiunds containing that 
material 

Preeerve Your Papers: They Are of Per¬ 
manent Value 

Y taking a little trouble, when a jiais'r llrst (stirn>H 

to hand, It may to prceervisl to form a is'nnaneiit 
and valuable addition to the reading matter with which 
everyone should Is- siipplleil We furnish a nisit snd 
attractive cloth board binder, which will 1 h> sent by 
mall, prepaid, for HI 50 It has gnisi strong cov'ers, 
on which the name .Scikntifk AuRnn as or HciKivTirK 
Amskioa.n Sin’irui'AT oi stanniefl In gold, and means 
by W'hleh the iiumis'rs may be sis iirely held ns in a 
IsMiiid Issik One binder may thus be made .servlee- 
ahle for sev-eral years, ami when the suississive vol- 
umiHi, as they are completwl, arc iHUind In is-rumnent 
form, the suhsiTltor ultimately fliids himself, for a 
mislerate isisf, In jsissesalon of a most valuable nddl 
lion to any library, embnicliig a wide variety of siden- 
tillc and g*>nenil Inforuiatlun. nnd timely and original 
Illustrations. Save your pajicrs. 

The Slodiacal Light.—According to Fessenkoff, it is 
impoaiuble, in view of the diaoordanoes existing belwtsm 
tho fftoU announoed by different obaorvers iBayldon, 
hfarcheitd. Tupnuwe) to fix in any premw' manner the 
position of the band of xodiacal light. New observo- 
tkma aw neoeaaary and Birkeland proposes to pursue 
them far a period of three years at Natal and elw'where, 
iftobldiilff Uganda, His object is to teat his hvisithesis 
rrifttive to the emiaaion of radiant matter and eleetrons 
by the auo. In hia opinion thaeo oorpusoles group tbem- 
arivea tamoad tha aan’a magwitie aquator. 






T HR next mornlUK a bugle arotised ue at 0 ..K), and 
after a hHNtj toilet In a iMild atream that niua 
close by I was ready for roll call This roll call 
Is held at 7 o’chs'k every morning, and aa absent' from 
this means four da.vs In Jail I always manageil to be 
I>reBent Saluting snjierlor oHlcors waa another hard¬ 
ship, and after several ''call-dowiifl’' 1 was able llnally 
to salute every (rfflcer 1 met as well as the twieyear 
expertiaiced and trnlue<i soldier. 

After roll cal! we went to breakfast This consisted 
of a Clip of black coffee and hard dry bread How the 
French govermneiit expei'ts us to fly on such fare Is 
tK'yond me. I went to the home of some jieusanta In 
th(' vlclnltv. and for a few cents I obtained a large 
bowl of bol clKs-olate, with bread and butter. Thla 1 
did ever.v uiornliiK 

I was not given nil oiiportunlly to fly for several days 
1 was inforUKSl that I must wait until ii new miicblne 
was completevl. It Is a rule that all new arrivals must 
make their drat flight on a machine of only 5d horse- 
pfiwer I found there was an oversupply of French 
mechanicians, there laiinj? alHiut five to each mu<‘hlue 
1 wondered why there were so many until I saw the 
way they worked, and then I wondered no more. One 
riskI AmeOi an inwhanlc can do more work in a day 
than Hve of them In a we<*k 

The Firat Teat m the Air. 

Mv friend. Fileiix, wlio was amoiiK the pilots, and I 
iwssed our llrst teals smH-eaafull.v, but the inaii (<’or- 
iwral Delinasi who was tried out after us, wri'cked the 
machtno, whhdi was a IX) horse-tsiwer Gnome-motored, 
Bldriot monoplane, and caused ns further delay 
I was betflnnlng to get disgusted with the slowness 
of the French military system; therefore, I beaoaght 
Oept I>upermn, through an Interpreter, for some action, 
and was henec-forth transferred to the "Jlep" monte 
plane, a machlno that easily makes 90 miles 
an hour, The Hep nioiioiilane, eiiulpiied 
with an HO horse-iiower Gnome motor. Is 
quite a heavy apparatiw, constructed most¬ 
ly of ateol, and In workmanship and mate¬ 
rials If represents the iK>at French aero¬ 
nautical construction that I have seen. 

A Member of the " Rep ” School. 

My opjiortunity to fly came the next 
day, and for the first lime I enjoyed a 
flight of no nilnulcH, which took me 2,000 
meters (ti.hoo fii’t) high and gave me an 
opiiortunlt.v to see the country about me. 

Tours Is indeed a bl■Hut^ful city The 
day being a <'leur one, I could see the 
country for iniles about, ebateaux showed 
tbemselves here and there, nud I should 
have llko<l to e<nitlnne luy flight, hut, be¬ 
ing penultUsl to fly for only ii half hour, 

I was obliged to (onie down 

My friend, Flleux, si'ciug mv sueceas, 
also Itajulml of the eaiifaln for permls- 
slwi to be transferred to the Kep mono¬ 
plane; and sad to sav bis first venture 
wound up disastrously, owing, perhaps, 
to hla getting excited by the tremendous 
speed. He pulled back the elevating lever 
several inches, to rise, when he should 
have pulled ll back about half an inch, 
and aa a r€W»ult. the machine shot straight 
Ufi Into the air for about thirty fi-et and 
then fell lusvn Its side and nose like a 
wounded blr<1, completely smashing the 
at>paratUB, and, poor fellow, he Is in the 
hospital, where he will be laid* up foi 
about a month, tola right eye being hurt 
and hlB knees l^ly Injared. 

A Naranwiy AawrUd. 

The foHowIng Hay, not baring a ma 
elifne to By, and seeing a new Blgrlot 

* Copyright, 19iS, bjr UVM A Ofc. *«- 


monoplane flying, I requested the captain to let me 
fly It I received permission, but was told by the cap¬ 
tain that, as I was now In the Uep sehiKil I could fly 
that machine only, and that, therefore, this would be 
my last flight on the Bierlot I flew for 4S minutes 
and enjoyed It immensely, though 1 narrowly ©staped 
death by collision In the air with a Nleutiort mono¬ 
plane My machine was flying horlrx>utHlly at an alti¬ 
tude of about 1,1500 feet, when directly above me a pilot 
In a NleuiKirt was spiraling from a height of 5,000 feet, 
and coming directly toward me I tried to hteer out of 
Its path, but he kept on coming toward me, and for 
the moment It appearc<l Imfxwslble to avert a 1*01118100. 
I attemptwl to dive, but had It not been for the fact 
that he peered out of the machine In my direction, 
nothing In the world w<mld have saved me, since the 
Sliced of Ills machine doubled that of mine, nod It was 
only by his immediate Jerking of the elevating ^tintrol 
(owurd him that he 8ave<l the sltuatlen. His machine 
was HO <lose that the taU of his machine scemefl to 
graze that of my machine, and the sudden rush of 
dlsturl>ed air was so violent that 1 had the greatest 
dlttlculty In keeping my apparatus from f^pslzlng. 

I iemeuil»er only one other Incident In my four years 
of flying whore I was ao close to death, this o<'cnrred 
the day of the baby (tarade at Aabnry I'nrk a year ago. 
when, with my apparatus directly over the imrade, my 
motor stopped, and I crashed through the branches of 
a large tree near the baseball park, from which point 
I had started iny flight 

The next morning a new* arrival to the Second Avia¬ 
tion Reserve at Tours did the same to the Bl^riot 
mono{>laiie I had flown the day Ivefore as ro} friend 
Flleux had done This made the third machine I had 
flowu at Tours that was completely demolished the 
next day This poor chap, though unhurt, Is now aerv- 


Ing a thirty-day term In JaU, «» it w^* that 

he bad never been In a maeWBe tMfm to Wa 
QuaUfytoc tor ]»itot. 

Two days later. FrldJ^, October 9th, venroi anayanB 
fill day for me. A new 80 homaqMiwer San ato n apUne 
had arrived, and I was given penniaslon to fly tt. I 
did so tor twenty mluntea, and then I waa given pa^ 
mission to qualify tor my mOltary brevet. The record¬ 
ing barometer was secured and faNtalM^ gaadtone 
by the meebanka, but after flying top fiva ttfntitaii it 
workevl looae, and I was foreed to detmmid Air a freah 
start-—an example of the wortt daoo by the IFreadb 
mechanics, This time it waa fastawad fpom gaotmly. 

1 arose to a height of fkSOO meters (fl>ao6 feat) to toreo- 
ty minutes, and then straightened out my naadblae to 
rt>maln there for one hour or more; bat alaa! after 
flying for thirty minutes at this altitude, fee barometer 
refused to operate, and 1 had to deanend. 

1 made a freah start at three o'clock to the afternoon. 
This time I fastened the barograph mreeU, by a non] 
around my neck, the barograph nmUng agtonat my 
chest, to which I bad fastened a mimr la esder to 
note Its operation while In flight. A small aMioid. 
a stationary part of the machtaie, oapahle of w g htertog 
. 1.009 meters, acted as a gnide when ooce I attefaed the 
height of 2,000 meters. 

1 bundled up good and warm wttli safety helmet, 
guggles, sweater, leather ooat, and gloves. 1 flew for 
one hour and forty-five mtnutw, one hour and fifteen 
minutes of this at the heli^t of 24100 meters (T,20U 
feet). The barometer worked perfectly, and I bad 
flown all over the neU^iborhig ooo&try, which aousiatod 
of large dense woods, rivers ftoare smd Loin, large 
cities and small towns, and I esrtablly eojogred mor stay 
In the air at this altitude, although it was terribly 
cold, and I was really glad to descend once again to 
Mother ICartb. The recording barometer 
having worked satisfactorily, I was given 
my military license by the roUltary oBl- 
clals, who congratulated me open being 
the first and only American Ifamaaed avi¬ 
ator to fulfill the test I now awaU the 
arrival of the brevet from the Utniater 
of War and the Director of Aeronautics, 
both of whose approvals I must have be¬ 
fore It Is Issued, since upon its rscetfA I 
am ready to be sent to the front. I was 
Informed by the captola that be had re¬ 
ceived Instructions from headqoartera that 
four licensed Bej) monoptane pilots were 
wanted In a few (lajw to pitot waCblnSM 
to the front; so I was rattwr pteaaed to 
have obtained my lloeaae, aa I was tired 
of wasting valnalde time wimi I oottld 
be^acuemplishlug aootetiiltig and be of 
some nae to France. ■ 

MaohioM DiaoanUd by the Ftomell 
Cavernsnant. 

Three daye after having qtullflfid tor ' 
my mliltary brevet, an tomortaBt orttor 
was Issued by the Director of Aemurailas, 
which affected a great miay ptipto gad 
demtmatrated tlu diT neatoin 

apparatus. The oedOr too to toUowa; 

In future there shoU be pn more BMriot. 
Rep, Nleuport. or DtgterdwMte nunopiaiies 
usod by the French govartwant. a»d all 
tiiogfl pllota learning or now operattog 
any (ft those machines toast tonswtintely 
thaxtge to eltber et appa¬ 
ratus : Mqrane-tiautopr Utofy 

Farmon 'bipiiuw. 

Gaudran hiplaiie, or 

1 .ImoMdlaMy -eluw||ptf,#^-llati^ , 
totetour tototofigMi to' ^ 

ommtbm to toe \ 













American Automobile 
Coachwork 

Criticism of Domestic and Foreign Car Bodies 

By John Jay Ide 


* * uotevrorthy advance over those of the preceding season. A certain number of 
manufacturers realised that they could learn something from foreign design wltl» 
the result that not a tew cars boasted hoods tapering Into the cowls, giving the 
proud designer the opportunity of calling the child of his brain “a true streamline 
•production." Even where no transltloD betvfcen hood and dash was attempted, that 
tyjdcal American institution—the windshield with massive brass stay rods, which 



Fig. 18.—Shows broken lines. 



' IwMiatgkta. 

retidered the engine so difficult of access—was In many cases replactsl by one fast¬ 
ened securely enooldl to the cowl to need no external bracing In u very few cases 
the one-man top fastening onto the windshield was adopted, thus rendering nnneces- 

Fig. 14,—Symmetrical touring body. 


sary another eyesore; the straps oonseetlng the front of the top with the frame or 
mudguards as the case might be. 

' ’ .i 

1 

For 1W5 these teudeucies find w'lder expression, and It 1« now the exception 
rather than the rule to see a new model offending In the above respe<;tK A few 
makers have copied a certain Belgian car lu supplying itolnteil radiators A greater 
number have fcdlowed the lead of a <'ertalD French “marque” of racing fame In 
roniiUlng off the radiator top, thus eliminating the hard eilge 



fig. l^Nats «hgrac«ful Unss. 



fig. I^AawHeaa tawrteg bady. 


Ill most of the cheaper cars aldellgbu liave cease*] to exist on the cbilin that 
they Interfere with tlie streamllue effect A dimmer attachment In the headlamiM 
Is Hubstltnted for them. Most of the higher priced cars, however, retain sidelights 
iltli«*r 'In comblnadoti with the headlights *ir in th<'lr accustomed place at the dash 
Many makers advertise “crowne*!" mudguards, a few liave gone fiirtlier and 
have adoirted domed guards The latter Is certainly the final fyite, hut stress 
should be laid ujam the desltfebljlty of tiaving the \ahiiicc and mudguard lu oiife 
ple<f. This Dot only eliminates a possible source of stiiieaking, but greatlj Improves 
(he appearance of the ear. 

Most of our designers have not yet leanietl to make the rear fenders follow 
the curve of the wheels. Beginning too near the tire on account of the jireseiK-e 
of the door, the mudguard steadily diverges therefrom until at Its n^ar end It Is 
often as miKh as P inches away It may be urged that this Is done to allow for 
depression caused by welglity tmssengers In the rear seat As a matter of fact the 
det)r(MMlon. Is barely {lerceittlhle In the most heavily laden <«rs owing to the stiffness 
of the sprlnga. 

Btdh front and roar fenders wonlil l»e much more cffl<’lent If tbf,> wen^ brought 
oliwer to their respective wheels. After all. only mittleient K|»ace U ueede<l to allow 
for the spring compression on the wheel's striking an obstacle. There Is much to 
be aaid In this respect fur the mudguanls allachol to the stub axles nial following 
the vertical movementa of the wheels Thtsw' have Is'en tried tiotU here and abroad, 
but difficulty has tjeeu experienced In attaching them scsatrely tturel.'^ this can 
be overcome 

Aa remarked above, one-man tops Imve be<s»me general, so thni eniruuie to ihe 
front seats Is no longer blocked by the ls>ws The olmtructlon caused b.v the bows 
was one of the gn>nleat defcK’ts of the old-fashlone*! top, and It is Hstontshliig that 
the oue-tnan type was not adoppsl here liefure Ittl-t. as It has lM>en use*! in Kugland 
n number of years Another Imsvnvenlenoe has also liaitplly been removevl n>at 
was the gap Ivetween the top of the wUidsbleld anil the front of the top often Just 
large enough to allow the rain to drift lu and wet the occupants 

A number of makers now Inclose thi* top completely when down, noi even allow 
lug the bows to jveep out of their housing This Is one step towanl Ihe Im-orponi- 
tlou of the top In the body, credit for which must Ih' giveu to a noteii Berlin coach- 
maker who exhibited a remarkable l»ody at the Bnrojvean shows In NovemiK'r, 11)12 
As Shown In Klg. 1 th«* lines of the top easing are very agreeably le<l off Into the 
rear panel., When out of use the t<d> 1» completely boxvsl lu l>y (htr-c detachable 
soctioua. The general tpiiearauce la very ideaslng Indeeil, but It Is difficult to 
Imagine anything nut sapeiif>r to the ordinary top when fohhsl down 

Apart from the t*d> casing the body has many points «»f orlginalUj Tlic side¬ 
lights ere placed on the mudguards, where they fulfill their true fniullon of indi¬ 
cating the real width of the vohltde. The divided rear seats are of the adjustable 
Pullman type. Behind the front eeam Is a cowl protecting a cupboard with several 


Fig. 15.—Baal type body. 



Pig. 16.—Too many moldings. 



Fig. 19.—Handsome American tourist. 



drawers It will be seen that no upholstery pixttrudes above the body sides Thi- 





external levers and the mudguards this body is still In advance of current touring 
car design 

ng. 2 represents the lat«t model of the same firaa As In the previous Ikk1.v 
one can hardly detect the rear end of the bowl Wlwn It W deslr*>d to light the 





headlamps the front sections are removed and clipped upon the rear isirtlona 

A German sporting model Is shown to Fig S Rather than mold the bonnet to 



Vtg. %-iSbUkt^ faulefSiff 



TOit the body the designer has forced the latter Into an ugly form. The windshield 
l« Interesting as the glaea of the stationary portion Is cut to fit the bonnet curve. 
Ihete being no filler board. The external exhaust trunk, elementary mudguards, 
disk Wheels and pointed radUtor are In keeptug with the character of the 
d iSlgu. 

'nie French bcrllne In Fig. 4 has an overall height of sllgtiUy less than six feet 
Thla body might be atuUled with advantage by the makers of some *(f uur ponderous 
elght-^oot chartota. Although of the alngle-oomiwrtment type It has a aeparafe 
entrance for the front seats, a solutloB not without certain advemlages Sumclent 
Jwadroom Is obtataad for the rear seats by sinking the floor below the chassis level 
To England tanw* go the credit tor developing the cabriolet, an example of Which 
<m yogs 4f>-> 


Fig 20—Has loo low a aide. 



Fig. 21.—Rather low-sided. 


Fig. 12c-A pleMtag llmoiulim. 


Fig. 22.—A sedan design of 1912. 
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Over 3,000 

anxious to 



About 20% of all the dealers in the county, within 60 of 
the dose of their 1914 experiences, applied for a Stoderaker 
agency and the opportunity , to have their names linked whh 
Studebaker reputation Thero were BUSINEiSS MEN, <diOQS> 
ing an automobile as an INVESTMENT not as a luxury. 

The soundness of their judgment was a vital thing to them, for it meant 
the measure of their success. They based that judgment on their past sxper-^ 
lence and their confidence in what Studebaker meant in vahts, and IHce Qthsr 
sound bnsiness men in these days, refused to gamble. 

To these men—“Because It’s a Studebaker" was not an empty irftnus. 
They KNEW that the forty-five millions of capitalization behind the Stode* 
baker Corpaation was in fact a forty-five million dollar GUARANTEE 
behind each car they sold. They KNEW that the prestige around the name 
Studebaker, built gradually through sixty-three years of business integrity 
was another surety of a product that MUST live up to expectations. They 
KNEW that just as surely as Studebaker could not afford to M^KE poor 
cars, neither could they a^d to SELL them poorly and that a Studebakw 
dealer carries an endorsement to the public of higd^ standing in his ccsiunanity. 
The unconscious advke that is given you by these experts should appeal to 
you as a business man. Self-protection in a year of business uncertabity 
w'as the motive behind their choice. Real knowledge of relative 
values earned by past experience guided them. A solid de¬ 
pendable certainty was what they sought—and found in 
Studebaker. 

You who are buying a car may well consider the 
judgment of these 3,000 and more merchants 
whose knowledge of automobile values is 
their business asset. 


January 2, 191; 
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SCIENTIFIC AMHMCAN 

The Heavens in January 

Weighing and Measuring a Star 200 Light Years Distant ftom aw Earth 

By Henry Norris Russell, Ph.D. 


T HH of many of thr Ktara are now fairly 

woll known, their real brlghtntw* comiwrerl with 
that of the Sun may frwiuentl.v l>e oulculated; we know 
the deiisltleH of uhoiil ninety stars and the irin»se« of 
a rather amaller nmnher But there are very few 
ctt»en In which the actual alr-e of n atar—lt« diameter 
In mllea—can bt> determined, aial, (herefoie, a new 
ihatam.-e of the sort well deserves discussion here 

The star In Question, known ns liX Ilereulls, 1m of 
the seventh magnitude mid (iultc lioisltile to the un¬ 
aided eye As Its deslgiiutloii liidlcales to the Initialed. 
It 1« varlahle In lirlgldiiess, mid Ihe fait that we cati 
determine lt« acfual size adds to the diHcernlng mind 
tl>e Information that the larlaWllty must be due to 
ecllpee mid that It must have lieen observed with the 
apectroseoia.*. 

Attention was ttrst ealleil to this star when It was 
fmind that It lost about 40 iier wnt of Its light at 
Intervals of 21 hours 20 mlnuhw and .‘14 ser'onds, re¬ 
maining eonstant In brightness for all but alioul 6 
hours of this Interval This bchailor showed at onee 
that the loss of light must be due to an 
e<-Hi.>se bv wane attendant laKly. as In so 
many other cases 

S|ie<'tr«seoplc observations by Prof. 

Frost at the Yerkes observatory showed 
that the Uiies in the siiectnun beiame 
double In the Interval ls*twi>eii e<-lti»ses, 
and thus (irovisl that the lomiiunion aa 
well as the principal star was bright, so 
that Uielr spectra apiieared slmultuneous- 
ly when one was rustling toward us after 
It had been eclipsed, and the other rei-evl- 
ing Long scries of accurate measures of 
the brightness of this star have been made 
at Harvard by the late Prof. Wendell, and 
at Prlueeton by Dr .Shapley (now of the 
Mount Wilson slnff), by whom the caleu- 
latlons liore desertlM>d have bemi carried 


tlon. The larger star, 1,800,000 mUea In diaraehff, dOW 
not shine quite so brightly per square mile aa Uie 
smaller, so that the latter, though but 1,170,000 mllM 
In diameter, givee out eleven twelfths as much light as 
the other When the smaller star goes bdMnd the 
larger only a thin crescent of about one seventh the 
width of the whole disk remains In sight TWa glvM 
the principal (deepor) eclipse When the small ataf 
comes In front of the larger, we get the secondary and 
sliallower eclipse. 

The mass of each star Is 80 per cent of dmt Of the 
Hun (unusually small for a white star Uk» thhr), and 
the density of the larger one la one quarter, and that 
of the smaller one third of the Sun’s deoatty. 

If the stars give off as much light per square mile 
as does the Sun their dlstauoo from us must be such 
that light would take 200 years to travel It But the 
Hjtectruni of the stars cloeely rosemblee that of Slrhia 
or Vega, and It Is very probable that stars trf this aort 
are much hotter (at least on the surface) than the 
Hun, and shine far more brightly—gtvtng out from 


Thi'si 


s of 11 


At 10 o’clock 


firtly, mid show that, outside the pclli)st>K, 
there Is not the least variation in light. 

Huisessive eellpses, however, arc slightly 
uniHiniil ill magnitude, the maximum oti- 
servatloii Isdiig iilternately 40 8 and STi.T 
l»er cent of the light at maximum. This 
sraiill dllTerernv' Is deuionstrateil lieyond 
question'bj the observations Its exiilana- 
tlon is fairly obvious The tw'o stars, 
which revolve around one iinother, are 
slightly uneiiuHl In lirlgtitness Dne gives 
off a little more light iM<r square Indi 
tlian the other, and so when the former 
Is eelli»se<l a little more light Is lost than 
111 the 0|))>o«lte case As the stars circle 
about fhelr eoninnai center of gravity, 
each in turn partially eclipses the other, 
and the observed situation follows The 
actual iterlod of revolution must then be double that 
lM*tween eclipses, or 1 day 18 hours 41 minutes 8 79 
sevonds, ansmling to Dr Hhaplej As the time of the 
middle of cclipee can be detennlned within a very few 
minutes, and It has been under ohserviitlou for four¬ 
teen years, or nearly 8,000 revoliithms of the system. It 
is ilear that this value can Ik> at most a couple of 
hundredths of a second out of the way 

The orbits In which these two stars move about tholr 
center of gravity must be ijraetlenllv eirciilar , for the 
shallower eclipses come Just half way betw(*eii the 
decfier ones and last equally long, and If the orbit was 
eeeeutrle this txuild not be the case. 

No much has now been found out about this system 
by very simple reasoning that It Is not surprising that 
a grt>at deal more can be discovered bv lalculatlon 
based on the photometric observations (wblch ghc the 
relative slKcs and brightness of the stars) and the 
Mjs*ctroscoi»li data (whh’h give the actual size of the 
orbit, and lienee of the stars. In miles). Wt may, there¬ 
fore. pass to Dr Hhapley’s summary of his Ooncluslous, 
which Is MubstaritlaHy as follows: 

The system of KX Herculls consists of two atars of 
ispial mass and nearly equal bright^pBi, wblcb revolve 
about their common center of gravity in circular 
orbits of equal size at distances of miles on 

oTiiKWltc sides of the center, or 8,240,000 mUes fTOOi one 
another, complqnlfg a revolution In 1 ilAy 18 Iwaia W 
ininates, as aforesaid 

The plane of this orbit makes an ani^ of 4 

degrees with the line of sight from U» to the gtSf, 00 
that each star ecllisies the other once in «ve*y 
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six to ten times as much light per square mile On this 
basis, therefore, the distance of the system may be 
estimated oa fiOO light years (or thirty million tlmea 
the distance the Hun), and the light emtselon of the 
iwlr as fully thirty tlmea that of the center of our 
system If this be true the eclipses recently observed 
actually took place long before Olumbus discovered 
the New’ World, and more than ten thousand other 
eclipses of each star by the other have hapjietied since, 
and are. so to siieak, on their way to us—the light 
which will announce them being atlll far In the depths 
of Interstellar apace. 

It la really aiuaalug that, by means of obaervationa 
which. If a full account was kept of the time taken, 
would aggregate leaa than a mvmth's work by one ob- 
serve', so much Information about tlie nature of a star 
at so immense a diatance can he obtained. 

The Hravona. 

The aoutheni sky now displays its full splendor. 
Orion marches proudly across the meridian, confrontlDg 
the Bull w'lth upraised arms, while the Great and Little 
Dogs follow their master, and we may, if we will, 
Imagine that the Little Hare and tlie Dove are aaoaptng 
for dear life Hut we cannot carry onr mythological 
iiieture much farther without getting into g b^ptese 
Jumble of ships and sea serpents and crabs and twin 
bailies, so It may be well to retorn frosn the constetla' 
lion to the stars. 

In the dull southwestern sky we may note our near 
neighbors t and t Eridanl and r CetL and the fanMoS 
variable Omicrou Cetl (Mira) now rapidly rlslBy tv- 
ward maximum. Farther to the ri|dit and wmt-tat' 


etfclock. Feb. »1 


iMHto oiw ittkr. OR the hrUHant ni^ «t i^ 

at their beet the nebula of Androa^ im tUto am 
star eSqator hi PenetM (between tliU oatthttSldlloa hikt 
Oaiwtopeto) and then faotog about, ootopafe fthto with 
Praeeeito in Oahoer—a olttster whloii, ih^Uia h* 
FsfMtiB, la reaohrable into Ita coHiseiB«# otfMm a 
MM- dlaas. 

From the vwy appearance erf thto «a*iator IMWi 
Judge that ft waa nearer than the oChet, and itta to; 
ptobahir teute-*hoagb if BchwarawWld'k eR tt w ato dd!’ 
OM years for Its distance be oonaet, aa abouto 
very Itotoy, It to hardly what even an fwttonatoer toetfto 
ocdlharily call a neighboring object KRytoyto in the 
caee of the Peraeos Clnster, oonclndes that tt to pwb' 
ably LdOO Ught years off at the least, and perhape wy 
much farther. 

Aa for the Andromeda nebnla, hardly anyone wnaid 
dare even to guees at Its dtotanoe, but ae its igiectrain 
reeenlbles that of a etftr cluster, and no separata stars 
can be seen, even with the greatest teleacidtas. It nay 
be vastly uore dlatant stUl. Turning back to the seat, 
we find Leo well above the bortoon. and 
Ursa Major coning up on th* iwwtheoat; 
and the tamiilar ccsutelladotM aboot the 
p<de complete ohr aorvay. 

Ilia Planets^ 

Mercury to practically tnytolMe at the 
beginning of the year, bat edmea oat into 
the evening sky, and by the end of Janu¬ 
ary to well visible, setting at g‘A0 F. M. 
By the end at the mooth, he to close to 
Japlter. and the two form a pretty pair. 
Jupiter appearing abemt twice m bright 
as Mermry. 

Venus to morning atac, and at beg great¬ 
est brilltancy as the year oiwns—twMve 
tlmra brighter than Jnpitet. rtoee at 
4 A M. or a little after all through the 
month, and to Ut« glory of the morning 
sky. 

Mars, haviitg Just passed oonjonctloii 
with the Hun. to theoreticaUy n morning 
star and prac-tlcally inrislhle, 

Jupiter to evening star In Caprlr-ornos 
and risible now only In the early evening, 
Haturu to in (h-ulnt, Just past opiMsdtloa 
and a splendid oliject both h> the eye and 
telescxipe. He to so bright that be quite 
clmuges the ap^iearance of even the brfl- 
Ihuit region of the beaveiis through whidi 
he to jMsstng. 

Urantjs to so low hi the west at sttn- 
down as to Is- uuohservable. Neptune, on 
the other hand, to In rqqxieiUain on the 
19th, and favorably pjm-ed. On December 
.81st his right ascension to S hours 6 tnhk- 
utes 40 seconds snd bis decltiiatloa Ig 
degrees tS2 mlnotes north. On February 
1st these coqmiluates have become 8 bOWW 
3 minutes 6 seeomls, 20 degrees 4 minutes north. Thto 
puts him about 8 degrees west of Pnemsfui and 2 de¬ 
grees north of the line triple star { Cauert—where the 
observer who has a three-inch telescope and a atM- 
chart. Of the patience to make one for blmseif, iMiy 
And him. 

The Moon to full at 7 A. M, ou the 1st, In her last 
quarter at 4 P. M. on the 8th, new at 10 A M. on the 
16th, In her Drst quarter at 1 A. M. on the SErd, and 
full again at U P. M. on the 30th, Hhe to BeoreMt the 
Barth on the 12th, and fartluwt away on the 2Mh. flt^ 
passes near Venus on the I2th, Mara on th« 14ilh 
Mercury cm the 16th, Uranus cat the Idth, Jt^ltar op 
the ITtb, Saturn on the 27th, end Neptuh* un Uw 

Princeton University Observatory, --i.y'' 

by 

T his it a subject in which both Rie 7m Oflilrif’. 

Department and the D^jartment of Agrk»dMira\ 
have, of Mte, been greatly tnterestad- fiaring t&e 
period October, Idl3-Pebruary, 1914, tts» Cttfan 
kets carried out g thorongh lest, leaniiMtihg -(rf go Uta 
than 4M aUpmeutii, aggregating 761 doMP «g]ta fOiM 
over varlona dlatancesy under varioue o««}t^^j*ig| bh 
varioua types of coutatoera. Some of Mttg- 

menta wart between WaMdagton and WhiitaDnl^ «PMt 
hetween Waabtagton and the Roiy ttiHtteM. *|ta 
total bffokage WM -asT eggs, of ivhMb.' 
hrokedboytaMttalN had of theta " 

tibe pgnole oootghibigihem ttata yyrf ' 
aaee MiHi 'Ftatgl k^ttook 
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Tb« “Sctisnihorat’' 8«inr dvwn st tb« cImc vf IIm uiCKomciit. off the Polldaiid lalaoda, with Admiral von Spee’s flag at the main yard. 


The Sinking of the German Pacific Squadron 

Superior Speed and the Long-Range Guns Win a Running Fight 


B T pleciiMt toKipthM' the many cabM acoonnU of the 
late nrttiMji-Oenoan cruiMT action off the Falkland 
lalanda In the 8«nth Atlantic, we are able to gather a 
fairly accurate Impretiaion of that hlglily dramatic aea 
fight. The eocouuter marked tlie aucceaaful end of a 
wwrch for the Germau ahlpe undertaken by Vlco- 
Admlral tttnrdee with the battle^rulaera "Invincible” 
and "Inflexible” and a group of five atonller veaaela. 

&M Will be Been from the enumeration given below, 
the Brltlah aquadron iKNUteimed a euperlortty In artnor- 
plerdug gtUM and armor a« overwhelming an that which 
enabled Von Rpee to cruah Ihe Brltlah aquadron under 
Oradock a few weeka before 
The Brltlah fleet constated of the battlecruisers “In¬ 
vincible” and "Inflexible.” the armored crulaore “Car- 
narven,” "Oomwall” kwl “Keut." and the aeuntrcniloers 
"Brlatcd” and "Olawow ” In the Oerman fleet were the 
arraorCd cmleera ‘•Hebarnborat" and "Oneleanau,” the 
protected cruiser “I/«ip*lg,” and the two fart ocont- 
cruiswre "Nnmberg” and "Oreaden.” 

Wtien hwt heard from, Y<m Spee’a aquBdron, after 
coaling at Valparalao, had rteumed south. Apparently 
his objective was th© British coaling station at Tort 
Btanley in ttie Vaiklahd lalaods; and a rumor (to 
which too norti credence should not bo given) has It 
that the converted cmiser "Frlna Kltel t'rledorlcb,” 
with troope on board for the oecopatlon of the staUon. 
aocontpiuited the aquadron. 

Be that aa it may, on the morning of l^ecember 
8th the “OanoimB,” on old battleship with 6-lnch 
armor s tVI Sfl-caUher gnna, nod the British armored 
cmhMm and eeonto, whJeh were cruising outside the 


land-looked bay on which Port Btanley Is located, saw 
the German aquadron tlfttog aliove the Imrlzon The 
two British battle^rulaers were Inside, coaling, and ac¬ 
cording to dlspatehea were not visible to Von Spec To 
the German admiral It looked like an even fight, for, 
although It was six ahlpe to five, there was no vessel In 
the British force that could match the„“Hcbarnhorst ’ 
and “Gnelaenau." So down he drove, with shlt>s cleared 
for action Von Spee’s flagship, the "ScUarnhorst," was 
the gold medal ship for gunnery In the German navy, 
and it waa her 8 2-lacb salvos that had contributed 
mainly to the sinking of the "Good Hope" and "Mon¬ 
mouth." 

The flidit was no sooner well under way, we are told, 
than out of Port Stanley steamed the two ijattlecrulserM 
They took <m the "Bchanihorst" and "Guelsenau" aitd 
left the smaller ships to fight It out among tbemw'lves 
Von Spee signaled his fleet to scatter, and himself 
ranged op for the last, bravely-fought battle of his life 

It would be very Interesting to know at what range 
the fight between these four shiiis was fought Thoo 
retkally, Admiral Hturdee, having the irore jHiwerful 
gun and the higher speed, should have fought Just out¬ 
side the range at which the K2-liich shells of the <}er- 
mans could lartd with serious effect .lodging from the 
fact that the action lasted from 1 P. M to fl I* M and 
that the total casualtiee In the whole British fleet were 
only nine killed and a few wounded, U Is prolmble flint 
Hturdee, having the speed gage, fought al an extreme 
range, probably 12,000 to 14,000 yards, being content to 
sink the German shltw gradually with a minimum loss 
of his own peroonneL 


The (iermnns fought It nut with cliiirHCterlsilc cour¬ 
age to the lerj end, the '■.'tclianihorst’’ going down by 
the Btorn, with tlie Hdmirul s flag tiling from the main 
yard The “Gnelseiiau" went under a little later, and 
after a splrlttMl action the “(ilasgow,’ whlcli waft in the 
Ghlloan fight, sunk the “I-eliwlg" SuLtseuuentlj the 
■Nurnberg” was overtaken and sent to the bottom The 
"liresden” escuiied and Is still at large 

A New Cement Product 

T Is likely that .Bouth Germany will furnish a supply 

of trass for cement making that ]>r<>njist-s to la* of 
value It has recent)} been found that I lie lolcanli- tufa 
which makes up the subsoil lietweeu Hlschiugeu and 
Tapfheira Is quite »ui>erlor to the trass of the Hhlne 
region The new' trass of tiie Itunulie, however, pre¬ 
sents, In the usual method of cemetit rolxlng (1 jwirt 
each of truss, lime and sand with water), an eseollent 
resistance to strains, and th<> qualities of (he trass mor¬ 
tar will allow It to rei)^^ eement mortal, the cost of 
which Is (50 iier cent higher Such mortar Is slower In 
hardening than cement mortar, but on the other hand 
Is wild to 1)0 more elastic, stronger, and less imroas 
Besides, It is rare that such mortar, when well pre¬ 
pared, will show cracks as in the usual cases It can 
lie worked as well In very cold weatlier as at other tem- 
iximtures, so tliat it can be used throughout the winter 
When In the iiowdertsl state, trass does not suffer from 
dampness, and Is not deteriorated liy lying In stoiX'house 
for long iierlods Another jsilnt is that 100 (larts of it 
give as much mortar as 1(50 imrts of cement. The 
ofierallng of the trass quarries In soutli Germany prom¬ 
ises to lie a gcsKl venture, for there Is no doubt among 
comiietent aufhoritiw that ordinary cements can bo 
reidaced by this material. 

Pedwal Aid for Good Roada.—The Ainone.an Road 
Congreos, reoently held at Atlanta, endoraod the pnneiplo 
of Federal oo-operatioa toward the oonatruotion of main 
highways in the «*e’^eral States, and the Government was 
urged to oonatruot roads across ail Indian reservation,'., 
forest reservations and other fedwalised areas where 
imoh oonneoting hnks are essential parts of through 
routes of travel. Uniform road legislation was urged 
on all States, as well as the passage of road laws in those 
States aa have not yet done so. 
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Which Pleasure Car Fits the Buy^'s Fuc^f 

A Price List and Reference Table of 1915 American 

'Compiled by C. Edward Pfthncr ' , , ,, ' - 


D 


1 U]\<; thr p<mt vcir of tun the trnid in uutnmtbUfi design hag been tovard the reflnttncnt of detaite, the ^ nai^fladlir f 

in n few ggunfiv inMam-eg, ho marked ehangeg in deeign have been made, aUhoagh many 



hnv and 'theie. whi<h\avc made for luo’uiv, bath far pagHtmgers and didver Whereat, three or font wiMOM MM *^*^!^ **^^ ^ WMiMt 
attention at m autamabile thowg. thin yen, it it tappUed at „pula, , yutpment on mo,j than m ^ ^ WHci 

/'or the average piagpeetwe pu,rhatr,. the prabUnn of buying a car hag narrweed down to the tiu^Nor^ W»l(* 
pay, the (HHtarner will find a large number of en,g to geld f,am It it uith the obfect of aggitting tuck vMton ut *»»» or tdktrwmh 

tablet dl-,TpUinatarv In roc* j»Hce crlomH the firtt figure M4e*tdt the tumhtir W Ct/tytdvrti. mhiU 

rated hartr oau n The gmall KtUr, refa ta the typ, af body „ hieh may he obtained with that partieulor Ohowts 9t M« prf^. itMcoted, <«*4i» Ml' 

wheth,, lhe<a, tg e,/nipped a ,th gelf-glnrl. r n,U rl,el,v Imhtg Thua. t meant roadater body; t, tourimf Mr; fl, *. f, #»«««<«; *. bdrlkfitt/' 

Id. landautet S wdicateg gclf-atarter, and E. electric lighta ... ^ ^ 

^ WhiU the table daea not include ev< ry (a, manufa, tu,ed i„ th, ,aunt,y. nor doeg it intfiudo aU OompantM mdlghw oditlf * /HP WW* JWf t/MT, 4t jlM 
iwparlant and rep, eaentativ, modela af the campanKa hated Whrir fu,ther information ia deiired, mamufde*W*rt wm m**9 mfifiOftm'. *«««W 4f 













































































The True Test of Tires 

V ETERAN d rivers, beginners and prospective 
motorists are drawn to the Automobile Show 
to inspect the many new things in motordom. 

The tire problem confronts them all. 

Firestone success shows that veterans have settled the question 
by using Firestone Fires exclusively. 

Beginners and “prospcctives” would save lime, 
miles of service and money by taking advantage 
of the experience of older drivers. 

Firestone Tires are standard; they have earned 
for themselves a name that amounts to prestif^e 
I’his presuge has actual merit to liac k it 

; “Most Miles per DoUar” 

' This is the true test of tires~thc test of quality, 
design, workmanship—the test that means economy 
and satisfaction. 

All dealers hsTe Firestones — or can get them promptly. 
FIRESTONE TIRE AND RUBBER CO. 

"’Ammr4cm*9 Lmr^tt Hr* Him Mmk^ra” 

Akron, Ohio — Branches and Daalara Everywhere 
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Which Pleasure Car Fits the Buyer’s Purse?—Coacluded 

'■hCrif'?' 

Name of Oar 

Name aod Addnw of Manutactun'r 

Under 

$700 

$700 to 
•Uftoo 

w 


w 


PtserUsw 

Peerleaa Motor Oar <Jo Cleveland, lllilo 



4. $S. f.t.IeWI, 9Pjm. 


. 

ii'Miir 

IMt-roe-Arrow 

Pierce-Arrow Motor Oar Co Buffalo N 'i 




8. n. r.Wf4f. ffcSW. 


icic wiRaB 

Pratt 

Premlor 

Pullman 

HayfUjld 

BDihartCanda(jeandHarno«8 0o .Klkharl tnd 
Premier Motor Manf Co , IndlanaiwlN Ind 
PuUmau Motor Car Co , York Pa 

RayBeld Motor Oo , Chrlaman 111 

14 18 r.S.^*47.5 

4. 30. r.l.S.B. $V«) . 

4 as (toOo . 

4. 30. r.t^JC. SUOM 



B-O-H 

aspubHc 

Rlebard 

Rtobmond 

S O V . 1 

tiaxon 

Mlmplex 

Hlngtr 

Bpnodwull 

a-O-H Oorporatlou, Detroll Mich 


, . . . . 



. tittt... 

Ueo Motor Oar Oo , Lanalnii. Mich 

RepubHc Motor Oar (io Hamilum Ohio 
Richard Auto Manf Co Chwclatid Ohio 
Wayne Woriu^ Richmond, ln<l 

8 d V Oo , Reading Pa 

Haxon Motor Oo Detroit Miih , , , 

•Simple* Automohllcl’o , New BrimawIck.N J 
Singer MotOTOo Ini Lons Inland ntj N \ 

4 in r .S £ $405 

4, 40 r IJS.e, $1.13$ 

«. 60. f'.lMk $1,876 ■ ’ 

4,' 8$; «a,86d,'. 

$. $0, i,s,x, .. 


Bpanny 

Mithlox 

Hpoerw 

Sleam* 

Strvnni-Duryea 

Hludebaker 

HtUt* j 

'rhuniaa 

Touralno 

Traveler 

Ispenny Motor Car Co Chlrauo III 

Sphinx Motorcar Co. Vtjrk Pa 

Carl 8poerer Sona Co llaltimorti Md 

If B StoarM (10 Cleveland Ohio 

Steveoa-Duryea Co , Chlinpei Kalla Maiw 

Studebaker ('orp Deiruli Mich 

Lstut* Motor Car Co lndlanaiK.lls, 1ml 1 

'k K Thoioai Motor Car Co Buffalo NY 
Touralne ('o , I’hlladelphla Pa 

Travolor Motw < ar ('o , 

h /-S£$B»n 

i 

4. 30 r.l.S.B. $085 

4 17. l.S.X, $70A 

d, 40« r.leJiff, 

i'.so', '^,iao'. 

^ iO rJJSji, |a,0lA.. 

4, S». ril'A'i. n'idi".! 


Vellu 

Vulcan 

Wiwteott 1 

WhlU) 

WillvB-KniKht 

Vulcan^Nfauf (M PalneavUle, Ohio 

Wt«tco»i Motor Car Co, Hlchniontl. Ind 
WhIU'Co ('leviiland Ohio 

Harford ('o Kltrla Ohio 

Winton Motor t''ar ('0 Cleveland Ohio 
ZimmermanManufacturlngOo .Auburn.Ind 


4. 88. toia 

4. 35. ntjl.lh. $1 IMS 

$. to. r,l.s'.i'. tlMS . 


t. 46. ’UU,ajf, H.«Io 

a.' 

Wlnuin 

Zlmmarinan 

2 Id, r. $895 


e, $0. CbJe. . 

■ W ■ 



Which Electric Pleasure Car Fits the Buyer’s Purse? 

A Self-explanatory Table of the 1915 Models of American Pleasure Cars 



Business Man’s Reference Table of Commercial Vehicles 

The Latest Models of American Gasoline Motor Trucks and Delivery Cars, Arranged According to 

Tonnage Carrying Capacity 

Compiled })y C. Edward Palmer 

F dK <1 liumni ‘It II hii h u'drrnntt the purchase <>! commfircxal vehicles to haul its goods grriat <5arft is usuaUv eweroised, both by buyer and the s^ler, to ‘teUirt a vtMttla 
of thi puipi r hoi ti lion i I mill hmly iiipiiiHti/ for the particului class of goods to be handled For reason the busistess man is usuaUy interested more in the site and 
eapnriiy of u Irurh Ihnii in lit pni’f , 

In Ihi fiilhiii imi hihh ihi i - hieh s mi Hsteil atphahetieallp luiording to name, and are grouped aocording to tonnage capaeily. In the limnage columns, the first ftffure 
indteati s till lout inpintlii mill tin siiunil the horsepower of thi Iruib at the price given As most manufacturers budd bodies to order, to suit the business of the par- 
ehastr, thi inn is i/iiiii mi motUg (oi ihnttlt onlg 

Moloi Irueti rnmnifiii tun It h'lri riinili a imeful study of the transportation requirements of marry businesses and are glad to CiMtirtrute with purchasers in tha 
effieu-nt instiilliiiiim of I oniinerisal VI hu li sirvwe 
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Pleasure Cars 

Cole 

Lyons-Knigkt 

Dodge Bros. 

MtmoD 

Hopinobile 

NatioBal 

Kissel Kar 

OakloDd 

PathDnder 

Detroit Electric 

Trucks 

Deoby 

Repabbe 

Fede^ 

Sigiial 

G.EC. 

Standard 

iCrobt 

X C. Wilson 









Individually Designed 

D etroit springs are built to such a high 
standard that we are able to guarantee them 
for two years. In the first place, they are designed 
and built for the particular model of car upon 
which they are to be used. 

They are built for more than safety, that is— 
Emergency Shocks. 

They are built for lasting Comfort—for Car Pro¬ 
tection—minimum wear on mechanism and tires. 

In addition to theTwo-Year Guarantee and all the 
quality that implies, is the Self-Lubricating feature. 

Near the end of each leaf is a small saucer-like 
depression filled with a long-lived lubricant, 
which spreads between the leaves as they move 
over each other. 

By this simple device, Detroit Springs always 
operate smoothly and silently. 

Write for free book, “From the Ore to the Motor Car,” 
telling how springs arc made. 

Ddn^ Steel {Redacts Co. 

m EmI (M Detroit, 









the tonnapi rohimvk (,f the (ollon nm iuhti 
prieVH are mostlii fot t/nurti on/;/ Hmlu 


lilt Pin! tioun uidieairi thi torm eapooltv of tho truck at Ptg prict ffkm, A$ ** the Ooioliw Oommcrotal V«hMo 
< o>i'.i)ii, ti ,t to to nuU the clatt of ffoodt to he hpndM. 
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Uncle Sam Chose 

Hie Jeffery Quad 


f TNC3LE SAM had a haulage prob- 
^ Iciii. He wanted a motor truck 
that was economical in peace and efficient 
in war. Furthermore, it should be able 
to travel anywhere his famous four-mule ariny 
«cOrt wagons would go. 

^ the Jeffery engineers built the Jeffery Quad 
—-whid^ (hives, brakes and steers on ail four 
wheels and travels where any wheel or wheels can 
get traction. Uncle Sam bought the first Jeffery 
Quad made. He has been placing repeat orders 
for Jeffery Quads ever since. 



HEN Europe went to war, one of 
the first vital needs was for de¬ 
pendable motor trucks. Even before the 
great war broke out, when Europe’s 

chancellories know that any moment thceruy)tion 
might come, a special rush order of Jeffery Quads 
was on the way. 

Euroju'S war experts arc keen buyers. They 
know what Ijest suits their i)uqK)se. The first 
(Juads more than fulfilled reriuirements. That is 
why nearly every steamship that sails to Euroi>c 
carriers a consignment of Jeffery Quads. 



U NCLE SAM is the most discriminating buyer 
in the world. His battleships and his navy 
are second to ikhms. His anny is small, for it is intended only 
a& a nucleus. But it is mi^ty efficient—what it lacks in 
idee it makes up in tjuahty nnd equipment. That is why it 
had to h»ve tho J<^ Q«ad.^ 

tfode 8ani*s probleca* are the same as yours or mine— 

3 a httle iBMe aevere, perhaps. You cannot do better than take 
I tr<^ VoUr Uncle SamuS, and trust your haulage problem to 
y engJnaels and ffic Jeffery Quad. 


S NOW, mud, sand, steep hills and even road¬ 
less country have no terrors for the Jeffery 
(,>uad. In Death Valley, where the temperature reaches TiT) 
in the shade—in the lumber camps of Northern Minnesota 
when it’s 40 below zero - you can find the Jeffery Quad working under 
conditions where only pack mules or six-horse learns were formerly used. 

If you |xjs.sess this remarkable and unusual truck you can be making 
money when jxirforce the other fellow’s trueks are idle. And acairding 
to the Law of Supply and Demand, your service is always at a premium 
when it is better than that of your cumjietitors 


iv;; 


The Iditry Quad will haul from 2 to 7 tons or more at less cost than any 
Ita^ive truck made. It will keep on hauling when other vehicles are stalled. 
Thi Jdfery transportation engineers will be glad to show you how and 
«rhy. Write f<W the new illustrated story-catalog on “The Jeffery Quad.” 

The Thomas B. Jeffery Conpany 

. V V M^in Office and Works, Kenosha, Wis., U.S.A. 

• " ■ ' Catiki AddreM “Jeffcar " 
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The Motor Truck of Peace 

Will SuppUt the “War-Priced” Truck Horae 

The Electric Fruck is the Motor Truck of 
Peace. In Knjrland, France and (iermany,where 
about all the gasoline automobiles, motortrucks, 
taxicabs and motorcycles have been comman¬ 
deered and every horse that can stand alone 
appropriated by the government, the Electric 
vehicle, and particularTy the Electric Truck, has 
remained right in its o\\ n home town and been 
kept very, very busy. 

The Electric Truck is the Motor Truck of Peace. It 
is not elected to compete in the army trials, but it is 
favored in the movinjj of smokeless powder, dynamite 
and other things of an explosive nature; even gasoline. 
Twelve U. 8. Navy ^’ards use G. V. Electrics because 
they are cleaner, safer and more efficient about the 
yards. No danger from explosion when among cotton, 
oils, waste, etc. The Electric enjoys the preference in 
freight sheds, in the cotton warehouses and about our 
hig textile mills. It can be taken up in elevators and 
loaded and unloaded among excelsior, etc. Sanitary, too. 

The success of Electric Trucks is not yet mea.surcd hy the number in 
use, but in the efficiency of those at work. The more scientific 
motor rruckinj: becomes the more Electric Trucks you will see in service 

Why Not “Team With Electricity”? 

The War will take away from 100,000 to 250,000 high grade horses 
and mules to Icuropc 7'his means that the clean limbed animal you have 
been paying S250 for will cost you $300 or even more by, say, next 
Spring Again, 15,000 horses, worth $3,250,000, died in the city of 
New Vork .done in 1013 'Thousands more died from glanders, heat 
and broken limbs m other cities 'Then, too, it costs 90% more to feed 
a horse in the city than it did ten years ago 



Why not team with f'let triciiy ? It’s coming, as sure as taxes. Fin 
had man power, thi n animal power, water power, gas power—thenEle 
power Look at the trend ' I.ook at the 9000 ElcctricTrucksinafcwc 

G. V. ELECTRIC TRUCKS 

Excel Everything In Their Field 


ood Electrics, but there is only one 


There arc scvcr.il makes 
G. V Electric 

Built first 111 1901 and staodaidi/ed m 1907, G V Elcctncs arc now used 
m 42 of the 48 state-, and in 9 Imugn countries Over 4000 used by I2b 
trades; hundreds 7 to I 3 ye.tis old Six lapacities, ranging from 1,000 to 
10,000 pounds Both worm drive and chain drive in the half-ton class. 

Our H vc.trs’ expcruiue. i>iir l.ugc iIoitiIiuIihu .uuI mir ample renourcet are 
nuigible assets 111 1 lie Oliver We I an’i iriunl o, .dl JI,,, .i t; V Llcctrie Iinlesi) your 
woik ilcmaiuN it —Ixul Imsiiiets foi y mi < .m ,l( p,,i,I upon us to protect your in¬ 
terests in llie ni.ittcr of adaptaljilitv as we i)o our own 

Buy right .iiui Ini y bow I The Elrtlru I'nii 1. , i|,e grcaicm aid to economy 
lit city teaming anti light delivery ili.it Oil-* eemury li i proilutnl Investigate. Get 
the fsc-tj Get yataloguc No lOJ, anyway 

General Vehicle Company, Inc, 

GsnardI Offiblo •>><i Factory 

Lang Isbuntf City, N. Y. 


PHOAoemoA 


Proeev of to 

iSake CiMoltee 

(OoimMtd fro» p<v« S.) 

Mr. Barton puU Ms valre bepond the ooa- 
denser, so ttuK pressure is applied notj 
only to the lUjulds In the still bat to th« 
gases condetolng In the oatl 

In ustatg the appsrataa, thww Ih Intc®-] 
diiced Into the MU! a quantity of the to- 
sldnal (Mirtlou of the pathAne series of' 
petroleum distillation—let us say the 


Ullate known as fuel oU, whleh has a boU-; 
lug tiotnt of upward of bOI> deg. Fahr. Thej 
valve In normally closed. Heat from the] 
flre-chamber dlntllls the volatile eonstitn- 
aud the resultant vapor 
through the pljw and sol!, In which they, 
are condensed With the valve tightly 
closed against the escape of the products 
of condensation, the vapors of dtstlllatloh 
nccumolntc and exert a Mgh pressurey 
from 4 to 5 atmospheres, up<in the Uduldj 
ilu the still, raising thr boillug point fromj 
I BOO or 000 deg. Fahr. to 700-800 deg Pahr, 
This in-cssur«‘ of thg vapors (aiinMned 
with their contained beat converts high 
boiling members of the jiaratUne series 
Into low liotUng members of the same 
series The valve is opened from time to 
time to draw off the products of conden¬ 
sation Into the receiver. The Intervals of] 
drawing off are sufficiently frequent to 
avoid filling the coll with liquid lu the 
meantime the relief valve is occasionallyj 
oi>ened to relieve gas pressure near the 
j lower end of the r"*)!!, which Is otherwise 
' likely to obstruct operations. 

The resultant gasoline Is a product be¬ 
longing to the paraffine series, the same 
ah the (letroleum resldne from which It 
was distilled Mr Burton makes no at-^ 
tempt to accxHint for the effect of the hack 
pressure from the extreme end of the con- 
j deiised coll ujion the contents of the holder 
In preienttug transformation of the par- 
! affine serl<*N Into the object loon ble ethy¬ 
lene series, but It l.s the fact that such 
effi-ct euHues 

This method of distillation Is continued 
until what Is left Is a thin, syrup-llke 
residue, marking the limit of the Burton 
proi-ess when first patented. It has, how¬ 
ever. been greatly Improved since then In 
the reo<>ntly perfected process the residue 
Is taken to a second still of ordinary con¬ 
struction. there to ls> subjected to boot at 
approximately atmospheric pressure until 
nothing is left In the still hut a solid 
residue The llipild product of this dis¬ 
tillation Is reintrodu«>d Into the first still, 
mixed with a new charge of the orlgtnall 
fuel oil character, there to be again dls- j 
tilled under pressure 
The vlclds of finished gasoline that can 
Is- obtained by this process vary widely 
with the cliaracter of the so-called fuel 
oil, which Is used as a raw material Oils 
derived from crude oil from one section of 
the world give much better results than 
oils derived from other sections Bomej 
oils win give a yield of around (10 per 
of crude gasoline distillate, while others] 
will not give so much 
The oil secured by redistilling the prod¬ 
ucts from the original dlstlllatlau are 
more refractory than what nright be celled 
■'fresh” stock It la therefore Impossible to 
give definite figures as regards yields, but 
In a broad, general way It might be stated; 
that the procees In question will at least 
double the yield of finished gmsollne prod¬ 
ucts from a given crude oil. 

It should be understood that the gaso¬ 
line illstillate thus produced, while twaUe 
In Internal combustion cnglnoa, la nM a 
deiHlorlsed product. To render it soch re- 
qulros redistUlatlon and sulphuric acid 
Ireatments 
It Is perhaps too early to say What tWsj 
process will mean to the commerotal j 
world or how It will affect the prices ofj 
gasoline. Mr. Burton's first patent 
process was Issued January 7th, IBIS, aOd 
the second, making use of the SB per Oentj 
residue from the first “cfAcklM*,*’ was 
Issued August 4th, 1914. ' The tact thatj 
the Htnndard OH 0.«wpany la ualuf the] 
process 111 a plant buHt for the jiutpooe Ig 
•Ideuco of Its commerejul and practical 
utility as well as of Its acieptttd 


Une, iff the fl .. ,. 

and oliieF caBa 'far “ateW 
ready mei wltii a meaiui for aidkiqr ifl^ 
eral cobble«tooea ottt ef CfWWCl t i- ^o ani W 
gallons of gaaoUiw whht* Spwa 


IxigtaiUy. If the proceas llwelfhi a« 


I economical as it appaan <f» be, 


coming iDcrwum <a mmmfttm * 


Milttorr Tmiiat $mi m MoMr 

(CoBCladse /rm |NM|S.y.> 
and miles in the rear of the hdttla tiad, an 
Car beyond the range of heayy actiiiadr 
fire as possible. Gonnectios ttaa Br¬ 
ing Une Is maintained hy teta^ioBa a»d 
by motorcycle dispatch rIdaH. fin BMst« 
the latter are pressing the aatomeUlea 
hard for honors In this field. 

It is iftetting dark. A feg aeatt* to aattle 
over the battlefield, the smefee fnwi tam¬ 
ing fhnn bouses, baystaOtm, add—watt 
'other things”—hangs Hk» a paU over 
everything. Suddenly a apattectag meter-, 
cycle flashes past at a speed of more than 
a mtla a minute. In the oontlzmoas erack- 
Ung of small guns and xillea tim noisa at 
the racing motorcycle la almoat lost Beef¬ 
ing with eyes strained to the polat of 
tears Into the dim UiAt ahead, hla sharp 
electric horn acreeching on aiara for¬ 
ward, the rider flashes by, at every in¬ 
stant of hla rids flirting wMh death, be- 
cause of the darioWM ahead. Suddealy he 
r the gas and shuns down tha 
brake with all hie power. Ha fust man¬ 
ages to stop os his front wheel tonebea the 
rear of a convoy truck going slowly to the 
rear. Past the truck, ordering the driver 
to stick farther to the right of the road, 
he goes, and soon he finds "Mb” track de¬ 
tachment- An order to the driver in 
charge, and the whole convoy starts tor the 
[iiatUe Unes. The nHitorcycllst acts as 
guide, so as to Insnre quick deBvery of 
the ammunition needed at snefa and such 
a place. Kach reglm«it has one or two 
such dispatch riders ready at all times. 
They sometimes gel no real rest for days 

a time, snatching a bit of (deep after 
having fetched one convoy to the point 
needed. 

The ammonltloii column thunders past 
the watcher on the roadside. Powerful 
gasoline trucks, driven without any r^mrd 
to efficiency or (>conomy of operation— 
solely with the bJea of getting there, and 
getting there as quick as the roads will 
liermlt. llardlv bus the cnlumti reached 
Its destlnatiiMi when an urgent request la 
recelviM by the commanding general for 
reinforcements to a certain danger point 
The teleiihone carries the message to a 
motor column In the rear, and fifty 
motor buses, tractors with two and three 
trailers, all loaded to capacity, rush for¬ 
ward 'Ihree addithmal regiments reach 
tlie point of danger vrithln a fraction of 
the time It would have taken an old-fash¬ 
ioned "orderly” to gallop to the command¬ 
ing general on the well-known “hill over¬ 
looking the battlefield ” The "hlU” in this 
case happens to be n captive balloon fully 
8,0(X) feet above the trenefaae. 

A lull In the bombardment Wounded 
are ideked up by the sanitary coipe tod 
carried to certain coUectlon points In lha 
rear of the trenches, Bvery Uttla whfla 
motor amhiilancM call at these points and 
carry ^ay those whom it has been pos¬ 
sible to save under the artillery utUefL 
The motor ambulances, to the «u» of HA' 
Frendi ormlea, go back fe <dti(w in wMeh 
faculties for the treatment of the wounded 
can be found, while to the case ot the Gef- 
armies well equipped bosidiiti tralw 
of twenty-live to thirty eeachas wait nt 
some convenient gathwihg peint bdiMd 
the battle line, to which point the notov 
umtmlAnces carry tbtir loads. 


One of the surprises of the fltitUfh e»- 
pe<Mtionary forces has beep iha exeeSeiA: 
showing of the fleet of UO I^Odan staMg. 
tcheks as heavy tractors, jfw niear twal'. 
age of three hod more traUsm. «f hS*l|' 
artiuery, and as repair wagons WtSi ' 
plete eleoridcai eqaipmept, thOto stnahi 
triKflto h»Te (rtvop taviOiti^ ssrrhk/j 
:They nre «Mrtly Iwpt.to 
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I CLAIMED that the New Alkaline 
Storage Battery would make the Elec¬ 
tric Vehicle the cheapest means of Street 
Transportation, but I had only my private 
test# to satisfy me Today thousands of Edison 
Batteries in thousands of Trucks and Delivery 
Wagons are making Operating Records that 
are easily investigated by all. After the four 
or fi\c years of hard service that many of 
these vehicles have had, is it possible to deny 
that my claim is proved? 

Thomai A. FAison 

HERE IS ONE RECORD-A REPORT-ON 
12 FIVE-YEAE-OLD EDISON BATTERIES 


Wtiw for BsHmui* ofi om of Idlfon BattorlM lor Lighiint 
Cooimr H **«*♦. hisktos »»< Ughrln* of 0«ii>lm« C«rt, Yochi 
UgMot, lUifiWy Tr«s UgWni toJ Wliwflng, Trlephoiw, 
»«• lATilMM* »•/ Higt-fnttd «r Hunft 

Mnutfitt 

fidteon Stofttge Bittery Comp«ny 
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AKRON, OHIO 

8-V Truck Tires 


This Truck'Tire 

Wins on the Cost Book 

These 1915 GoodyearS-VTires—pressed onto 
the wheel—now solve the truck tire problems 
that have baffled all makers. Goodyear ex¬ 
perts worked 8 years for this triumph; and 
their research costs us SI00,000 yearly. 

They built 74 separate tire structures of this type 
alone. Then 2,100 test tires were made and run. On 
each we kept a careful record of cost and performance. 
Truck owners, also, tested these tires by the side of 
others. 

These tests all prove conclusively that this is the final 
truck tire men have sought from the first. 

Cut Cost 5 Ways 

Note these definite economies that Goodyear S-V 
Truck Tire.s bring— 

Reduce Tire Mile Coat—by givine 10% more available tread 

rubber 

Reduce Coat of Mountmg Tirea 75% to 85%— by endine 

preliminary work on wheels, ending the purcha,se of metal bands, 
flanges, bolts and wedgi s 

Save Coat of Carrying Exceaa Weight—by abolishing these 

metal fastenings on all tom w ht > Is 

Reduce Depreciation In coircct cushioning; both the truck 

and load arc protmed 

Save Power hv me ms ol (JoocHear design and compound. 

Keep Trucks Going 

Every minute a truck is moving means money. 
Wrong tires cause costly “/,/v///>r’’-the time it takes 
to apply them, time for .ifrer-adjustmcnts, time for fre¬ 
quent renewals and rep.urs. 

Goodyear S-V 'I'lre.s neter do (hat. 

They are applied in 5 or ll) minutes. No tinkering 
to make wheels conform—no fastenings to buy—no 
boring bolt holes. 

For Goodyear experts di.scovered a process that 
welds in life-long unit tin soft rubber tread, hard rub¬ 
ber backing and channel si< el base. 


See What Users Say 


Write today for letten from ttutk own 
panjdftars You owe this to TOW busimss 
every day you delay. Address Dwic 


}st facu and full 
• you lose dollars 


The Goodyear Tire ft ReMlfr'l^pany, Akron, Ohio 

Malwrt of Goodys#^ T.r.. 


We make Demooateble Btook 


dense edniDDs uf smedts o® liflf At' 

steam wagona. The Qanwm 
inow> than seven miles away, K*>t the raagw 
of the amedee column and Ug sheila 
dropped amid the convoy, wr«klnf th*«n 
of the Fodana and damaidag others 
verely before the trooMe with the f|||t 
could be remedied. Bw dd fxi OM 
of 110 Kodene, there am abmK SO Othdr 
nieam trucka, Of four <M(swot ntakas. Sit 
use behind the battle Hues. JTor dtewf 
heavy tractor work the etmausn am pm- 
ferred to the 50 and 100 hommimwer »8#tk 
Hue tnicka Generally a oom|dete Seat lit 
Nteam waitoua conatate of atwot thitty 
\€>hiolc«. lucludlne a few trallen. a retMtk 
wngon, a l.OOO-gallou water tank wagW 
with hlKh apeed iwmp inatallstloin, sbom* 
and equipment miflldent to make the tm>- 
tire fleet Mlf-enatainlng for six oumAt 
under war condttkma. The penonnsl 
Huch a fleet conalsts of one officer, alxthaa 
iiun-ctimmleeiDned offleera, sixty drlvsn, 
live mechanics, two boltennalcera, two 
smiths, two wheelwrights, two motevoytle 
orderllee, and one cook. 

The driver of one of the heavy trucks. 
In a letter to Ida folk, oomplatna that he 
never kuowa where be hi going. He Saya 
that a motoreycUat precedes the flrst truck 
of a column, and the driver of that track 
has orders to follow the oycUst. The oUier 
drtwre, of course, “follow the leader." Oa 
one uccaalon the whole convoy made a 
rush trip which lasted, with few st^ 
three whole daya 

Signal TrouUM. 

The old-fashioned signal “halt" oaDed 
by a sentry on the roadside probably win 
have to be amended in some way. On 
numerous occasiona driven of motor 
trucks, motorcyclea and swift touring cats 
have dodged death by a hair's breadth. A 
doaen or so are reported to have bean 
killed because of the old-fhsbloned “halt" 
shouted by a soldlsr. The sputtering 
motor downs the call, and the first inti¬ 
mation the driver of a car gets that any¬ 
thing la wrong la a rifle bullet singing past 
his head. Complaints from drivers have 
caused a change In the challenging along 
some of the moat freqneotly used roada. 

A red lantern la wav«< and if the driv«r 
does not stop luatantly there's apt to be a 
vacancy on that particular truck. 

Far-r«aching Accidents. 

<)u what alight chances the safety of g 
whole army aomrUmes depends waa shown 
In the early pert of September during a 
retreat of a French dlvialou to another 
fortified jxmitioD. There woe only a sin¬ 
gle road of medium width, along which 
the swift retreat was made. A desperate j 
attack of the Oermaua in greatly superloT 
numbers was launched at this point, and 
the whole dlvlslou took to Ab motors for 
rapid withdrawal. At the high apeed 
made, one of the Mg trucks near the bead 
of the eolaran skidded and uperi, pitching 
Its load of heavy cases of ammunition into 
the road and btocking It eonpletely for 
all vehicles. It took forty-live minutes to 
clear the debris, and In that time the Ger¬ 
man artillery dropi«d hundreds at abeDs 
Into the surging mass on the road. Four¬ 
teen heavy trucks had to be abandoned, 
after having been rendered us^toee by n»- 
movml of Important parts. AUnoet a thoa- 
saud men were killed and three Arntt Att 
number wounded—all heeatrie g tnkifc 
skidded at the wrong flmel 
In another case reporled from Briidtnn, 
a motorcycle orderly gnldhiig an ammnal- 
tlon train to Its destination woe struck by 
a small piece of shrapnel in SOCb a man¬ 
ner as to make him tose eontwil of the 
wlieel. He crashed into a tree on the way¬ 
side and was knocked nwxmacioaa. lOtB 
accident happened ahoCGy iMibwe a erooe- “ 
riMid point and the motor cotoma ai<. 
tproi>ted to go ahMd wMiont the fdMa, 

I The wrung »ad was ch«M», and dm 
ttiun brought np a half lum later at <hf 
field kltchea etadon betenghm be ai^atttr 
army corps. Nearly tan i^lea rlwag .a 
reglmsot waa net of ■amfiMthtObh hhd had 
to wtthetud a dge Am the 

eneny without Ming to mSv 
; fertlvely. _ / 

Tito thAitor.Taito 7,> ‘ 

Naotot on fim met' 

, Iteersy poemaatte , 

1 Bva. to metto 
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WINTON 

SIX 


AT A NEW PRICE-$2285 



Excelling quality—never before produced except in the biggest and most costly cars—is now, 
for the first time, obtainable in a car “not quite so big”—and at a price hitherto impossible:-— 
The Ncw-Si 2 :e Winton Six at $2285. 

This car gives you everything that makes an automobile high-grade, good to look at, delightful 
to use, and creditable to own—even to that final note of quality, your own personally selected 
color scheme. 

Here are Some of its Major Features; 


SMwr—Thf iunotts Wimoii Su'Cvlindcr L-b«4(l motor. Bore, 3H inchet Loog 
itrnke, Swindle*. JUtioof Ktreke to hart, 1 +4 to 1. Bi|t v«lv«« 8jwk pl<i 4 t« 
ill head. Hy wheel, enH>Ic.tliaft, piitonn, and connecting roil» bgUanred. Cnnk- 
dW* divided htto upper and lower helve*. Motor, clutch, end trenainiuion in 
unit power ph^, complately hotued. 

•PBmI Bmf l3< Inche*! eight mche* ehorter than the Model 21 Winton Six 


• ftarting and lighting syetem with «epat«le motor, g 
Mead, aignal, tall, and daih Ught*. Boech ignition 


alor, and ftotage battery. 

Ckrtenff B^ylkld, apecial type. I>*ih control. Primer 
rtwf IftUUm 'Ifina-nilliii gasoline tank of 2lH-gallon capacity at rear 
<lWMna by air praarar# to *aiiiilaiY tank under cowl i flow* by 

«irtMr«ikRrOmn*t and lalait lyaiem. Main tank ha* gaeollne gage, 
fatrieiitihw lOil drciilatioa by mean* of gear o ' 

a apAftR that baa n^e the Winton S 


of frame 
gravity to 


k: 

i 


haMiatkia 
^weeU. , 

rtnnrrrrrlr type tadiator of large capacity. Cylinder* fully water- 
Jadkpthd. 0(^>dtiy«a Oentrih^ etrculating pump. Radiator fan. 

flWpatr dry.piate olmcli. Highly effective in operation, and oa*ily con- 

tHding geaw» four ahead and one teverae. Direct drive 

^ , J le ewS W center controi. Worm and gear tuering mech- 

mi j iiyii * j j>i^ fUlltk' luu iatetDally hihriciited universal Joint at *tn:b end. Spbal 
, Mwtli BpwV’lh'rftt'kglei 

FuH floating type rear axle. 

V,V «^.«Uip;^ tont. _Tlwte.-(o^r 

^ i ' 




Cut^Min 


Whmmh —Wood or wire wheels ai purchaier’j option All wheel* run on Timken 
roller bearing* 

BraMo9 —Two contracting and two expanding hrake* of lilieral size, all on rear 
axle. 

Tiro* attj fOm* —J6 by 4>^ inch tire* on all wheel* Non-skid tires on rear 
wheels Firestone detnomitahle nmi 

Tire Inflation —Motor-dnven air pump provides pressure for lire inflation 
AeeotmhUity —To make all workinif parts quickly arresnhlc has always been the 
Winton policy Tlut policy has been thoroly observed in this model 
Bo4y —^The American Baautv type, a creation that make* this a genuine pUasurt 
car Especially graceful in design, and the last word m lomfort Divided front 
•eat* without extra charge, if you desire them Spacious doors on concealed 
hinge*. Finest of coach leather Information upon request abonl roadslei, 
coupe, limousine, and other bodies 

7b^—One-man top of silk mohair, with handv liff> curtain* that are put np or 
taken down without alighting from the car. Top attached to glas,* front 
Wind SliioU —Handsome and «turdy Fine plate glas* Both section* adjusttble; 
upper for rain vtsion, lower for ventilation 

Eqmpmmnt —In addition to fcatuics named above, the equipment includes Warner 
speedometer, clock, and Klaxon bom Latter i* earned out of sight, under the 
bonnet. Horn button in renter of steering wheel 
Coiw*—To avoid the monotony of car* that lark distinction and individualiiv, we 
permit the widest range t»f color scheme* on tins tar Each buyer may have hi* 
car finished to suit lus individual laate. Metal part* trimmed in mckcl 
Sulwfea — Buyers of this car will be entitled to the same thoro gratuitous service that 
Is exlendeJ to buyens of the Model 21 Winton Six. That means continuous 
satisfaction. ^ 

Ptieo —This car, which we term the Model 21A, sells at f22tS, f o b Cleveland. 


rtfiuit 



Wiiiton Motor Car Co. 

75br iTtrU't fira Matrr V Eadiurvtfy 
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A Wonderful 
Storage Battery 

A LL good batteries are efficient when new But 
experience proves the average life of storage 
batteries in starting and lighting service to be from 
itine to thirteen months Many do not last as long. 

Experts Say Impossible 



A prominent manufacti 
battery giving even 5' 


ALL CLAIMS PROVEN 


A VICTOR 3 O S 6 VOLT 100 AMPERE 


WAS OVERCHARGED AND OVERHEAT¬ 
ED AND ENTIRELY DISCHARGED WITH- 
Oirr ANY INJURY WHATEVER (Thi. 


SEVEREST TEST OF ALL 

li, 1914 , kB alkctrioal •• 


STOOD IDLE FROM DEC. Ulh, 1913, 
UNTO- APRIL irt, 1914. RECEIVING NO 
CARE WHATEVER DURING PERIOD OF 
IDLENESS AFTER CHARGING IT HAD 
THE SAME EFFICIENCY AS WHEN NEW 
(Olh*r bkHcriM Biuat be chkra^ k^^ilii- 

th*T will b> xriouLr hanxMl evea 



PLATES SHOWED NO SULPHATION AND 
HAD NOT BUCILLEO OR CRUMBLED IN 
THE SUGHTgST DECREE. THIS TEST 13 
THE MOST SEVERE TO WHICH A STOR¬ 
AGE BATTERY CAN BE SUBJECTED. 


CAR MANUFACTURERS. A tUrtinf and lighting ayttam !• 

TEST A VICTOR S. O S YOURSELF 

DEALERS A VICTOR AGENCY WILL ENABLE YOU TO POSITIVELY CONTROL 
LOCAL BATTERY BUSINESS WnU or wire for proportion- Immediate action b 



The Three Great War Numbers 

OF THE 

Scientific American 


THE PRICE <n rmSF numbers is 25 c EACH. THEY ARE INCLUDED IN THIS 

SPECIAL TRIAL SUBSCRIPTION OFFER 

.^lxt(Ml numbers of the Scientific American and 
‘ ' ihrec War Numbers, 25c each, all for 


One Dollar 


ly iMur >t itie Sciendk AmencaolUoA now oa uolilth' end of 
r W«r will conuin tulhomative HlmlitHtd articiee on the War and 
tl.r j.riygnm <j( llie conlending Amtet aod Nine*. 

Ui|> and 811 m ihc coupon now. Send it wuh$tX)0, money 
ni poital order You will want to preierve ibeie iaipocunt 
numtxrj ol ihe Scienlifcc American. 

One rev (52) numlwn bcladbg War Naadiam. BSAtB 

MUNN A CO^ Incw NNUm 
Broadway , Now Tatlt 


■ of starting and lighting systems recently said a 
more efficiency would be almost revolutionary. 


Victor S. 0. S. Batteries will give 25 per cent, to 50 per cent 
more efficiency After Six Months’ Service than any other lead 
plate battery now on the market, and their life is twice as long 


o bettor than ita battery. 


CAR OWNERS THE UFE OF VICTOR S. O S BATTERIES IS TWICE THAT OF 
OTHERS AND EFFICIENCY DURING UFE MORE THAN TWICE. YET THE 
PRICE IS NO MORE OUR LITERATURE IS INTERESTING. A posUl bring# h. 

VICTOR S. O S. BATTERIES FOR STARTING AND UGHTING, UGHTING. HOUSE 
UGHTING AND IGNITION 

VICTOR STORAGE BATTERY CO., 2300 Fourth Ave.,R0CK ISLAND. ILL 
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beta eomplted tram the latent avsilaliln (dn«lal ntatbbifi. 

__ __jn by oompantea under military control, eatlmf**^ - 

month* of the war, calcubted on the baita o# SO per cent at the total Ir 
r«i>orted suppUo* of Uiitiata cars to Ruasb and Anmtcan can and true 
and Fraocm Tiut flMm* make no claim of absolute cnrrcctiieH, but are UtMelr 
■■outelder" 1* able to make at this lime. They ranmit be far rmt of the wa 


Imr tiro Is proforrod, bPciinae of the Im- 
nionso trouble onusod by bullets or nhr«p- 
nol rfiiPtrntlfig the pneumatic—usnsUy at 
Host InoprKirtune roonaont. On some of] 
the British urmored oars twiu pneumatloD 
used on the rear wheels, but lii the 
majority of canes solid tires have been 
mounted. Safety In this case Is preferred 
a certain degree of comfort 
III one of the dispatches sent by Gen. 
French to the BrltUh government, 
phasla is laid on the neceaalty of having ] 
enough spare tires for all stscs of wheelg. 
A whole fleet of trucks had to be aban¬ 
doned and scrappeil during the wild 
ncramble aerosa uortheru France because 
there were no extra tires for the tmcksl 
rr truck experts now at the front cal¬ 
culate the destruction of vehicles at about 
111) js'r cent of the total, figuring that not 
than 40 jier cent of the motor trucks 
to the front will etor return in 
dllioii to l»e useful for anything else The 
estimate of the British l.s slightly higher, 
reaching ii«>or!y 70 jier cent, while that of, 
the Germans is less than BO per cent Hev- 
eral hundred gisid British and more than 
thousand French and Belgian trucks are 
retmrted to liave lieen repaired by the Ger¬ 
mans Id the big F N. and Minerva nnto- 
niobllc factories In Belgium The Minerva 
plant, e8ia>clally, has proven of great 
value to the Intadlng army, because of its 
location at Antwerp, so near the scenes of] 
fighting 

SpwciaJ Ecpiipnawnt. 

Among the sravial types of vehicles 
ptoted In the campaign are a number of| 
2<K» horsepower motor plows which dig 
trenches three feet deep faster than a hun¬ 
dred men can dig them with sitades Huge] 
Mteniii tractors with regular roller wheels 
for sinooihlng loads are used for pulling 
the lieiulest weights, while caterpillar 
Iriicloix, of ihc type made in Iowa and 
llUiioK pull the heaviest siege guns 
Meaiehllghl wagons are used exteii- 
sheh. some with aeeljleiie and some with 
electric llghis, iwiwerful tracks tsjuiiiiied 
with elei-tric d.tnaraus for charging wire 
eiitungicmeiits with higli-voltnge electrl- 
tt . aeiopliiiie towing and reiifllr wagons; 
ivlft. sniHll mull delivery wagons, “eyk- 
uiettes" on the German side; light four- 
heelers on the Shh' of the Allies 
Military iticlles to-day may be said to] 
rely pre-t'mUiently on the motor and Its] 
Htieed Attacks reaching forward at the 
if thirty miles a day art- no novelty 
In iPIfi Itetreuts, in eoniplele order, at a 
speed of fifty miles a day wmild have 
Iteen cuIIimI imrionsible by military men 
twenty years ago. The motorcar has revo¬ 
lutionized warfare In Its complete de- 
Btruclhai of all the lore of centuries rp- 
giirdlug rnllUary taetles It has proved as 
rutblesH aw the much talked of 42-e«»tl- 
meter siege gun of the Germans has to the 
fortreeses of the past century. 

The Cw of 1915 

(ConrhiM from page JO.) 
i‘ouiiter-balancb)g his cnuiksha/ts. 
This lightening and Imlanclng lias come 
as a matter of <-«urae, for it is nijtolutely 
easential In view of the higher plstoii 
ajieed of the modern motor. 

lu gearaets, not a great deal of change 
la noti<%able; it is stgnlttcant of efaangea 
that may come, howeeer, that one maker 
has adopted a type in which aii gears hot | 

» remain idle and not Idly rotating, | 
as Is the more usual cwtom. This, of] 
[tsonrse. reduces both power vraete and! 
Wear, and may, thereion. b* looked npon 
ooDnbendahie. UMc and oune (d«tcib«i 
hoM dbettt their aoedMOMdd ^idM 'W 


with 
four 
. —J 1^ 
in. Htxwla 
MtUnstvs 


poimlar esteem, bnt there has been a not¬ 
able change In proiteller shafts. In quite 
a nuBjIjer of <-ases, these now are tubular 
instead of soil*]. Hence, they are at once 
lighter, suffer and less liable to the whip- 
lilng which may constitute a grave evtl 

Coanterbalaacod cranlndioft 

In soma of the modem long wheelhase 
vehicles. 

In methods of final drive, the worm 
scarcely bos made any mlvancc, though 
one maker has adopted It during the year. 
In the cnanmerctal vehicle and electric 
paaMOgec vehicle firids. however, it stead¬ 
ily is coming Into more extensive use. 
But in the gmmltue plepsuro vehicle field 
the ccanhlnatton worm and bevel gear, or. 
as It la styled, the aplrnl bevel gear, an- 
swera practically all of the requirements 
of the worm gear, but offers few tf ouy 



Spiral hevel gear. 

of its disadvantages In the way of manu¬ 
facturing dlttlculllcs and mounting prob 
Icras. 

HUH iinothor )>Ibcc where the promlw* 
of last year has tuvn lived up to la In 
the spring sus|s>nsh»i. TJie caitlUever t.vis* 
of siiriiiK. wblcb last year first Nn-ame at 
all mmiaon when a number of makera 
adopted it all at once, has )»eii>me still 
more emumon aad now haa taken a firmly 
tutreiK-hed place In the Industry. lU do- 



Tke cantilever BirriRr- 

moiiHtratcd efflchuicy. coupled with the 
worthy fact that It (sists leas than otheir 
systems iwlng utore material to olttAlu * 
similar resuli. has brouidtt it to rtw at¬ 
tention Of the Indnsiry. 

are some of the things that'dls- 
tluBnUb the car of dBlfi from the «t»r of 
1014, though they are md all. **» 

following out of the vayfonk tuB#- 
endes wliRh made tlhuuimives wtipah^ gt 
y«r ago at this time. T»)ey are liWtri;^ 
ail Wfte (^uges for the 
very Miatiiteea, trinon 

apdrt, ooiqpeta the th«^ wp jji^y 

BO kiQger look ; 

fftmpnef tp m h»dw^ lid ewtt 
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Jlm^mohm ItfiiQr 


(liwsriMft«itttii; 0 < ««t«rlaf»i, ca&j 

tbe vtitf tilibfiit ptUht at «nglneering iddll 

aitil woi4{m«tatatl{> thwtigiWBl;. 
tt to i&to W ctetMUra of nwiii-j 
cotnMootl wltb the ol4 
dtoUAe of AnerlaHita forj 
bti^ motora. tvldOb nulces antoino< 

fall* IMdUton bedtate About ad(H>ttng tbem 
AS a ttgUtor fOttture. Tfao Frenehman, 
totth mtail outtmt ami sklllod haml labor, j 
call malDtaln tbU required standard with¬ 
out much dllBcttlty, but to accomplish lt| 
on the acale of the American factory out¬ 
put la a far different thing and calu for 
ttacb preliminary work and experiment 
liefote It can he aafety launched upon the 
market 

As regarda the four principal features 
which must be considered In the manutac-j 
ture of the high speed motor, that of suit¬ 
able valre mechanism Is probably the| 
moot Important as well as the most vex- 
Uig problem confronting the engineer at| 
the preoeut stage of dorelopment In fhot 
It Is undoubtedly true that this type of I 
motor realty waits at present upon tbe| 
»tlsfaotory solution of the valre mech¬ 
anism more than anything else from an 
eDglneerlng atandpoint. 

We are In the midst of the molting imt | 
era on valve deirigu, when every concelv- 
abte type of mechauUm from modified 
poppet style to so-called sleeve, rotary and I 
piston types Is being experimented wtth,j 
adopted, or advocated. There Is much 
fusion of Ideas among engloeers as to thej 
relative merits of each, beenueo all tjr>es 
have not been tested enough yet under j 
actual servlco condlUous, and luirtlcularly 
under high speed requirements, to promote| 
confidence as to their thorough practica¬ 
bility. Fnrthennore. the Introduction of] 
the sleeve, rotary and pistuu valve types 
complicates the matter by the direct rela¬ 
tion they have had upon the lubrication 
problem. If such valve mechanisms are 
adopted a delicate adjustment of lubrica¬ 
tion must be provided to prevent excess 
accumulation of oil on the ports at slow 
speeds and oil starvation at high speeds. 
The range Of motor speed being greater, 
the dtfilcuUy of such lubrication is much 
Increased over that encomitered on rela- 
tlvely slower-speeded motors. 

The ordinary poppet type of valve af¬ 
fords o much simpler problem as regards 
lubrication, but baa tao serious draw¬ 
backs for high sjieed use. One of these Is 
its smaller relative v>ort area, which teuds 
to CBute strangulation of the entering 
charge as well as of the exhaust gases, 
and hence reduces etBclency The other Is 
the risk of actual fracture of the valve 
stem and consequently serious motor 
damage due to the terrific hammering ac¬ 
tion of this style of valve This type la 
also more difficult to beep lu adjustment 
on high speed work. Few peojjle realise 
bow great this strain Is In tmppet lailva 
aettou, At a speed of 3,000 revolutions 
per minute of the motor of four-cylinder 
design each valve must be jerked from Its j 
seat* rabwd, say. % inch, and dropped 
again through the some distance one thou¬ 
sand tliBse In a mUmte. The actual ttmej 
used for the complete opening and closing] 
of the valve la of course only a fraction 
of a second, and It (a this high frequency 
of successive hammer blows wtalcb finally 
causes rupture of the valve stem, ev«i 
though the blows are small relatively lu 
Intensity. Also tbe altrruate heating and] 
cooling of ttm valves, particularly of the] 
^exhaust valve, has a deteriorating effect 
upon the atrength of tb« latter and hence { 
tibmiena tts life. Thcae two valve de¬ 
stroyers have tbetr most powerful effect 
In tim high gpeed motor on account of its 
oxtremb ptepertW In all Atreetloiw, and 
It to ^heMforb easily fitqmruht why the 
valve mictomtom muirt be very ceretuiiy 
WD«^ oat and gtfni a gmet seatchlas 
test tolfpet totoffitteti ** n atondan! pro- 
KNsfii ' 

It to «t totorm * tosttor «t ttme 
betoeb m, thjtobUi^jljr t»tW!li«»iy, mlyc 
toaeb#ltoM ^ 

^ ^ tWWent 

"m #«ti liiiese ■ twn' yiiia 


factuts of this typo of vugtiie, Imwevw 
desirable It may be. 

The matter of balance lias already la-cn 
pretty thoroughly met and tbe rules to be 
foUowod are more or lees generally under¬ 
stood by all automobile engineers. The 
iutroductlon of forged steel piston rods of 
very uhlfom sice and light weight as 
well as of composite aluminium pistons 
has considerably simplified this problem 
of late. In high speed work kinetic bal¬ 
ance is of very groat imimrfanee and thej 
old methods of balancing according to 
static principles are no longer snfliclent.' 
For Instance, a flywheel when mounteil 
shaft and set on knife edges can lie bal¬ 
anced statically without great difficulty by 
merely drilling Into the side of the rim of 
the heavier portion, but this does not give 
any assurance that the center of gyration 
will coincide with tbe axis when If Is re¬ 
velling. To secure a sufficient uppioxlma- 
tlon to the latter Ideal condition necessi¬ 
tates s very careful testing of all tlte re¬ 
volving and reciprocating parts. Failure 
to maintain this high standard of balanc¬ 
ing practically eliminates the motor from 
any bid for success In the high speed field, 
for Its balance must be so perfect that Its 
real motor speed cannot be readily de¬ 
tected. ,-The slightest unbalance produces| 
vibration, which lu turn attracts tbe 
tentlon of the occupaiifs of the car to 
speed of revolution of Us motor. To be a j 
real success, the latter must Iw literally 
unobtrusive as regards noise and 
bratlou, 

Much of the success of the balancing 
protilem depends upon tbe skill of the de¬ 
signer In proportioning the relative parts 
and selecting the materials, so that no 
useless metal Is present In the rotating or 
reciprtsMtlng members. The pnqwr com¬ 
bination of atrength with lightness In such 
units as the pistons and cviiuectlng rods, 
crankshafts, etc, Is of tbe utmost lmvs>r- 
taoce, and of conrw the lighter thtsiol 
parts can be made the easier the balancing 
problem becomes From the very naltirel 
of the design the parts of s high si>eed| 
motor of etjual power to one of much 
alownr relative speed ranges can be miidej 
coualderably lighter, for the necessary In¬ 
crease In pow-er la obtained by tbe greater] 
speed of tbe motor, snd the piston und| 
bearing pressures are therefore less. 

The common practice of balancing by 
merely paring off comfioDent parts, sticbj 
oiiiKMcd pbitons, will not suffice for] 
high s|>eed ataiKlarda Such an arrang**- 
ment U liable to produce a dlsagreeablej 
fore and aft traveling or iwriodlc \lbra 
tloii along the crankshaft and Is a mak<v 
shift arrangement at best I-hich piece j 
must be weighed, Insitected and sorl*>d. 
with tbe object of maintaining tbe dupli¬ 
cate parts of each Individual motor at tbe 
highest p<>sslble standard of uniformity 
The Importance of the balancing prois)- 
sltliMi will call for a considerably higher] 
standard of Interchangeability of parts 
than heretofore, and In fact the rejmlr] 
will also come In for aa Increased 
of responsibility when it comes to 
overhauling such motors It will never d<\ 
for InsWnce, to put In an extra large pis 
ton In order to atop oil from passing by 
Into the combustion chamber or resort to 
any other of the numerous tricks familiar] 
to the gentry when attempting to 
juvonato wornont motors. A little eare-j 
work of this character would ruin tbe] 
flaMt built high Sliced motor from the bal- 
ndng standpoint 

When the small, quiet running motor of] 
this type Is finally produceil. however 
really successful commercial scale. It] 
tiears promise of causing a considerable! 
revolution in motorcar design, tbe prin¬ 
cipal effects of which will be In the sav-' 
lug of space and weight and In the matter 
of economy. 

These savings begin with tbe motor tt- 
sell, which can be made lighter and very 
much more compact for a given horse- 
IMiwer output than anythbig we have been 
aocustooMd to. On account of the higher 
ffiiecdji at which It runs, an shafting and] 
g«aii« can he mode lighter, and by reasonj 
of the shorter wheel base possible framj 
this catapMct design a stiU further rsduc- 
tto* ItL iwdfht to securod. This welidJti 
IWueegtodll aion* the ttns M/t&il 



The cream of the atitomobile itiflustry uses 

Barreled Sunlight" in their plants. 

Test it out yourself, 

under our guarantee 

You can easily prove to \ourselt that Rice’s 
Gloss Mill-White will give 19Vr to MPi more 
davhght; w'ill save you money in making re¬ 
painting less frequent; whll not crack or scale; 
and W'ill be mf>re sanitary. 

Apply Rice’s in a section of your plant, w here 
a fair comparison can he made wdth the interior- 
finish you now' use. 

It stays white longest 

Rice’s Gloss Mill-White is the original “mill- 
white.” All others are imitations. It is the only 
mill-white which contains no varni.sh. For that 
reason we guarantee that if Rice's does not re¬ 
main white longer than any other gloss paint— 
applied at the same time and under the same 
conditions—■uv zotll fve, free, enough Rue's to 
repaint thejoh u'tth one coat We also guarantee 
that, properly applied, Rice’s will not Hake tir 
scale. You cannot lose under this guarantee. 

Over 3.000 firms use and praise this interu^ 
finish. 

Can be applied over cold-water paint 

Hundreds of factories where cold-water paint 
W'as formerly used have thus been treated with 
Rice’s Mill-White and the flaking and .scaling 
nuisance permanently obviated. Not only has a 
double surface thus been produced, but a tile-like 
smooth finish which can he kept clean and which 
also reflects light and W’lLI, NOT SCALF,. 
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MILL-WHITE 

SoW direct—write ua for 
booklet and sample board 

Sold direct from our f.Ktoiy m li.incJs 
containing sufficient pamt lo < over 20,000 
square feet—one coat 
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pany of Safety and of Saving 

A FINE feature in the growth of the Postal Life Insurance 
Company is the friendliness expressed in daily letters 
from satisfied policyholders -the Company’s bt^t asset. 

Postal policyholders are friendly because they are satisfied, 
and they are satisfied because they know that the Company 
their Company—is safe, and alstj that it saves them money. 


_ Je the full 

reserve* required by law 
and necessary for the 

pAjnMBt of »I1 poUoy- 



Saving 

The Pnatal Life •»*«■ for 
la policyholders through 
its eoonomloal buum||0* 
ment. The sciontiflc ap¬ 
plication of hyeienic pnn- 
ciples throuiih us Health 
Bureau also prolongs the 
Bxernge life of jKilicyhold- 


sartne* In mortnUty. 

It IS the only Aniencnn 
f onipnny that dOM not 

employ acenta. but (ivee 

Its policyholder* the boSM- 

fit Of the 


lOinpanieapay their agent* 

the flnt yonr and «v«cy 
othor during the preml- 
um-paying period 


Bydcnngbui- 

ith the public through ad¬ 
vertising and coTTMpond- 
once, the Postal Ufa dOM 

awny with numoroiu 
bmneh oSIom through¬ 
out the country and i ‘ 
8 


important savings. 

nn 

The Postal is thus not only legally and scientifically safe, but it is 
made doubly safe because it saves where other companies must spend. 

Find Out What You Can Save 

It will pay you to write to-day (or the Compant's Oftici.il Dookict, “SOUND INSUR¬ 
ANCE Protection at 1,ow Net Cost," also official figures (or your """• 
any (orm o( policy-Whole-Life, 

Ltinlced - Payment Life, Endow- 
meat, Joint-Life, Child's Welfare, 
or a Monthly-Income Policy The 
Poaldl issues all the standard forms 
and all these are approved by the 
strict New York State Insurance 
Department. 
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No agent will be sent to visit you. The commission- 
savings thus resulting go to you because you deal direct. 

Millie 
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WhttteUmy~Ford Carbureter 
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How It I* coostnicted, how much it w 
pf*ctic*l from ao •rckitectural aod 
(taadpomt? The** and other unportani queiboiu 
telatiog to the itructure are dacimed m a good, 
ihotough. illintrated article pubiuhed lo Sdtnilfic 
^mtfkan SappUme/ti 1685. Pnee 10 cenU 
by mail Oder ftoni your newsdealer or Irora 

MUNN A CO., be., 361 Broadway, N.T. 
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ft iifitJd tammi iVt will 

who hfts beotnwe tlr«l fl*® 

[inweftslnf wnlffht of tottrtnf cSftj) IB **•: 
cent jenw. This fwitu» Wft .belteV® 
have a pnrtlctilarly str<m« aRlKbl Wjuitt tt; 
Is further reallieod that the wwtw'pfrew 1* 
still uvnilulil® hi nn ev«n « 
than formerly with tJva sloM' Hjteea typei; 
ind fully as much. If not more, roo« and; 
comfort At ordinary car speeds a lour- 
Ojlluder motor of Ote hleh Speed type 
should very chisely approximate 
snuKith torqiio of the slx-cyllmbr ntotor 
and afford a drive entirely free from the 
objectionable Jerking and bucking of tt»: 
large high-geared four-cylinder type When 
the hitter Is throttU'd down finely. Oon- 
Btant tinkering awl tuning up would not 
be as nwessary on Uils tyjss either, 
ocoasloiial skip would aeajcely b« noticed I 
except when the motor was weU loaded| 
down 

Another Imiiorlant feature not oft*B 
mentlonetl In anaLvatlng the prlnelpal chftr- 
acferlstles of the high speed motor la Its 
valuable braking jiroperty. Anyone who! 

ridden hi the front seat of ft taxhmbj 
with the drlier must have 
readlh these little cars slow down by| 
mereJ.i closing the throttle and leavln* the! 
clutch In The great value of thl* feature] 
Is better aiqireclated when one i 
the simplicity of control afforded 
the throttle for retaliation as well as fori 
acs-eleratlou A taxicab driver would bej 

‘Il-nlgh exhausted at the end of a day’i 
rniinlng If he had to release his clutch and 
ai>plv either the foot or hand brake every 
time he slowed down In the touring car 
with high speed motor and comparatively 
low dlreti drive gearing this motor brak¬ 
ing property would be even more pro- 
nonnc**d than in the ordinary tyj>e of taxi¬ 
cab and would greatly simplify car control 
partlcularl.i for new drivers. 

When looked at from all angles It would 
npiiear that there already exists a strong 
under-current of otdnlon among motorists j 
favorable to the commercial exploitation 
of the high speeil motor typo of car; not 
for the sake of the high speed motor It¬ 
self. hut liecanse of the relief which it 
seems to promise from the constantly 
growing burden of weight and increased 
running expenses. Its successful develoji- 
ment, however, must wait the solution of 
Its manufacturing dlfflcnltles, and there is I 
eildence that American manufacturers 
lire now working to gradually evolve a 
motor which will meet these high speed 
re<|ulrem«Dts 

How Smsll Communitiet May Have 
Good Roada 

(roncls<l«'il from page /«.) 

who have clnrgc of all the public roads, 
that If the ('oniuierclal Club would pay 

U costs over Bud above thot of drainage 
and grading, they might proceed as they 
wishdl on any plei-e of road, not to ex¬ 
ceed one mile In length. It was decided 
to Bclei't one of the worst sections and Im¬ 
prove It as au object lesson of what could 
lie done with arailahle funds and mate¬ 
rials A road expert was secured from 
the Office of Ihjhllc Itoads to make the de¬ 
tailed plans and sutiervlse the work, 
typical of the worst road problem con¬ 
fronting that region, a road was selected 
which for several months of tlie year 
practically impassable, because of lack ot| 
suhdralnage This rood was prtftwrly 
drained and murfaced with gravel, 
strlktng and convincing was the object les¬ 
son that liefore the expert had entlneily 
ied the work, the county mip^ 
visors were calling for contracts InvolTlng 
the drainage of several thousand feet of 
road In the vicinity. 

A State Department Prometee C o epe ? 
etien. 

In the Blue illdge Monotalm of Tlr- 
ginla. a road 14 mlUa la length posMs 
ttmmgh three counttea. Bight mBee urn 
located in AJbmoarle, four mllas in Au> 
[gusu, and two miles Is Nelaos County. 
This road had long boen is need «C toe 
firoviaBent, but becaum of the ttow* dan* 



'jsrovttaettt’' 

vahje. aChO'eottlOfp, 
as a 

'ft-vailaWe that year Jlj 

[aet ashte for tbla vm 
:«laDtUBg that ttrt IdiW ,. _ 

;tbe additional 

marie Coutrty a Iw^ SW 

raised by iirlvahe 
citUtena and the cositty 
remRimler. In Augugta Oouhty twWl' ' 
«y authorities appnjtiriaalwl, dhe naoewafy ' 
funds, while in Neisau OdOBty the eotfiw 
local fund was raised by j»|^ttar atAadlci^* 
thm. The SUto prepared tmtmUf [ 
jdaus and supervised the ooifatnKl^. 
This road waa tUua buUt th<flV|*h the 06 - 
operatlou of the Btate. fihr copsttaa, and 
private dtUeua. 

UhmMatrative OrgaHthatlMi Bu ee tiHri , 
lYhether co-operaHos fit Mad work 
among aualler ceatnmsltles wttt he ‘ie0~ 
chmt and prove of real and bprtiW vRlpa 
or but a eootly experhsent. dt^pMKbt large' 
ly on the adsdststmtlve ongasiMtkm, 
Haphaxatd ooropwrathm oasoot be too ao- 
rarely conaemsed. It tnvttM eatravaganee 
and la baefltrlent In tbe expeedltnee of 
labor and fosda. It worfcg wittwot ayetesa 
and lacks the proper co«MjttBatla» wttb 
the larger toteieata ed the oeobty and 
State. But, on the other band, properly 
organised and directed ccHjperatloD Xnr' 
nlshes a means through which Ideal ooa- 
munltlee may scetuw better aystssM of 
road managemoDt, mors eOhdent mtorns 
from their road expewStnrw, and better 
roads. This Idnd of co-operatton wlU give 
roads which are adapted not only to 
their own local needs, but aleo adapted to 
meet all the roqulrementn, both preseMt 
and future, of tbe county, State, and 
oatloa. 

Wu Experimtm of aa Afe Beovt 

(OeseleSaS from pope tO.) 
slderably taster In speed, and capable of 
climbing 7,000 feet In fifteen minutes, thus 
maJelng it a very desirable mactiliie for 
scouting purposes as wetl m to give fiidit 
to any of the Oetnian macblnea. atnoe 
some of those machlnee were equipped 
with machine guns operated by the pas- 
Kcnger, while others were fitted with 
homb-dropplng devices. It la excellent alan 
for observation work and tbe drofgfing of 
small round, pointed, and grooved Iron 
pencils In quantides of a thousand at a 
time. Tbe latter proved Very edlctent 
when dropped over the enemy m the 
march or Into their trenches. 

Off to tbe Battle Fnmt. 

On October 17th 1 raoelrad the loOg- 
looked-for order to go to the front in an 
e»a$4rilhf of six MomneiSaiilner mono¬ 
planes. ■niat night five other pfiuts and 
myself left Toura for Saint Cyr, a few 
miles outelde of Paris, where we found 
the six Morane-Sunluer mathipas atralt' 
arrival tbe next morntac. TM six 
of os visited tbe captain In oharffs at 
Saint Cyr, who ordered M to 8 y tHi^ di^T 
to the aviation headquartoni Mat'Avnia, 
100 kilometers from Parts. Maps WWM 
furnished us. which we iaup*tKd. 4 H^ 
placed In the map tVldeh are a p|^ 
of every machine, as teell as a oompsuw, 
with which every apparatus la Praam |s 
steered, A flight of ten niltratw fiffgHkii 
Strated to me that my apparatus 
pcrfe<a coaditloo. A| oM y. M. «• |h» 
Iftth of October the atx >f M rtAldsa «t 
a few seconds intervals o» our 'jottrD 0 r, 
Upon attaining a helgltt af SfiQO 
the sU of us sailed tran 
the point where clvlllasd gMoi wake 
dertng each other, apd ttW tl»fe tt 
would be but a matt# Of fidlsW 
wo would he aocanJ||j^l||^, 1 ^ i 

pose with-our deadly I ' 
beHevaW*. , ; 

Tha Jfluriwy, ^ 

Affibliy to 

tha.gld 


ttaot Jnrtsdlottoni, bo ovaMted mdliin. ttHrstd;- 
was raaelMd until tha State Highway 
Twruaant pointad dm w«y, 'Ms# 
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ELEdlfc HWIE" 
LIGHTING PLANTS 

WITH STOKACE BATTtkT 
rw Cm lawiaa Driva 
ROTH BROSACO. 

)9SLaMi»St., Ckka«o.tB. 


Apparatus 


‘- f . -.rniultkomm.nmwk 


,T' r« rcrApf's 



bg^ U« 0«nuitw « t*n WMbs be<oi«. After 
tfljrbli ttic (KM Itonr imd A half Oie port- 
•tito bnAfart of the twaportt^ «Tlatton 
[iMMMlVutftm juat to tlte aoutb of Artaaj 
apj^MlTed Tlcdble. A few mtnntea later I 
WM tHreotJr above tbem. Shattlng off] 
tM motor I volplaned d<mii In a apiral 
gUde, and a few eecoada later was again 
on terra flrma. The elx of ua bad made 
tbe flight of 150 Idlometera without mta- 
hap. I waa anxlona to get Into the fray 
at the oarllert poealble monient, ho I Im¬ 
mediately reported to the conuuandtug offl- 
who appointed a Junior offloer to ac- 
emnpany me aa obnerver on my flights; 
the firat to be made the following morning | 
at alx o’dock. 

Patrolling tka Sky. 

The next morning at six o'clock my ob- 
aerver, who waa able to speak good Eng¬ 
lish, and I were up and anxious to fulfill 
the work that lay before ua. A heavy fog; 
waa a great disappointment to me and 
caused a delay In our start It was atj 
n o'clock before the captain would 
permit us to start awuy on onr flight Chir 
course bad been prearranged, ami it waa 
duty of m 3 ' observer to make notes 
of the movements of the enemy's troops. 
Several other apparatus started away at 
the Mime time we did. Rising to a height 
of 2,260 metiera (7,000 feet) I beaded the 
mach i ne toward Doual and thence toward 
Lens. The flight lasted a little longer 
e htmr, and proved to be Iptennely 
exciting At times it was imiioaBlble to 
see the earth directly along the line of 
battle, owing to the terrific cannonading j 
that waa going on; the smoke was so dense 
that It seemed as though we were flying 
above the dotids We penetrated the 
enemy’s line for a distance of half a doaen 
laUee, where the actual movement 
troops was going on, the data on which 
was quite important to the French There 
appeared vast columns of soldiers that. 
In the winding roads, seemed like great] 
big snakes crawling slowly almig From 
our extreme height It wax hardl 3 iwsslWe 
to make out the dlrertloii the troops were 
traveling; but after circling over the point 
for ten minutes, my observer detected with 
the aid of glasses the direction In which 
they wore heading. 

The Death Deellng Arrows. 

In one hour of Hiring the observer who 
accompanied me had sufllclent time 
note nearly every action of troops belong¬ 
ing to the enemy that we had flown over; 
and nism alighting bis mges were im¬ 
mediately dispatched to the front Three 
bomb-dro|)ptng machines and one equipped 
with several thousand of the sharp-point¬ 
ed, steel arrows, or pencils, os they arc 
sometimes called, were dlsjiatched to raise 
havoc with the enemy's troops that were 
on the march. For this purpose the steel 
arrows, which are about 4% inches long, 
round, and sharp on one end, and grooved 
out on the other end, prove a very gissl 
weapon. They are dropped from the aero¬ 
plane while in motl(n] in quantities of 
1,000 at a time. They spread out i 
au area of 300 square feet, and after a 
fall of say «,000 foot they wIU penetrate 
almost anything. The French were the 
first to Invent them, and the Oermans, 
seeing their g(Ksl work through the dam¬ 
age done to their own men, copied them 
with the following words cast thereon: 
"Invented in France, bnt made lu (Icr- 
tpany." 

An Asroplana Lost. 

Of the four machines that started out 
on their murderous Journey to the enemy’s 
lines, one did not return He suffered the 
game fato that lie and hla passenger were 
dealing out to the Germans below. From 
one of the other three aviators who had 
accompanied the unfortunate, I l«ame4 
that be was a young officer, and being] 
very desirous of making a good showing, 
had, upon reaching the enemy’s Hue. de- 
acended to quite a low level, where be 
attempted to dispatch with better accur¬ 
al the bomba he was carrying. Toniflej 
rtflo and machine-gun fire was Immedi¬ 
ately directed upon hla apparatus, which 
audflealy began to wabble and then 
^Itwgetl hfftd " horrible 

ikMb the pU(4 paoseucar must 

4»t«atlr ttfw. «»* ^ bwfw 

^ te 4^ 9U«( WMj 


How Many Ifides Has a Cow? 

COLE leather is not adapted to soft, tufted 
upholstery of automobiles and furniture. 
Hides must be split into thin sheets to pro¬ 
duce upholstery leather. 

The two lower, fleshy, grainless sheets 
are coated, embossed, and sold as “genuine 
leather.” That is why so much “leather” 
upholstering cracks, rots and peels so quickly. 

QUALITY 

- J IH For Automobile* 

CRAFTSMAN QUALITY 

For Furniture 

Is Guaranteed Superior to Coated Splits 

It averages uvicc the tensile strength of 
coated splits, is waterproof, and perfectly 
parallels the appearance and “feel” of the 
I best quality of grain leather 

> For two years several leading makers of 
I automobiles have been upholstering their 
I cars with it, and are entirely satisfied. 

Gh AcqadaKa. Soufl S«pk Fr«. Urg* Saigl* ( 18 x 25 iaeWt) 50 c 

Du Pont Fabrikoid G>mpany 


Wifaaiaftoii, Del 


Canadian Branch, Toronto, Ontario 


I St Lcmifl, Pont Fabnkoid Co*, 621 Bmi*dwav,Nett Yor 


Save Money with 
Oxy-Acetylene 
Welding and Cutting 

gVERY live garage^ machine 
or repair shop owner and 
manufacturer can use this proc¬ 
ess to wonderful advantage. 

Instant repairs to worn or broken 
equipment, making it good as new. 
avoiding expensive delays and replace¬ 
ments and cutUng production costs, 
mean money saved and bigger profits 
Cost of necessary equipment is lovv 
high grade welding apparatus for $60, not including acctyler 
cylinders, which are furnished under a liberal service agreement 
Truck and special equipment for cutting operations at extra cost 



; furnish a thoroughly 


PREST-O-LITE 

Dissolved Acetylene 

Prest-O-Lha Acetykae Service fnrnubes the highest gnde of 
Dtssolved AcetyleM in portable cylinders, used as conveniently 
os you nse cylinders of oxygen. Saves the loi^ initial outlay 
ami heavy depreciatioo, trouble and inconvenience of making 
crude Acetylene b carbide generators. Besides, Prest-O-Lhe 
IKssolv^ Acetylene is perfectly dried, cleaned and pniyfied— 
mokes better welds on ' ' 


Evwy one in the metti tr*cl« ihould know ihe poMibilitM* of the Oxy-Acetylenr procew 
lahaownline. Our fine IrteiMureiaplsiiuthoTOUgKIy YourSiame and addrew on thr margin 
oi lhi« page will bring you full mformatum—or, bber atiU. put your ptobletnt m detail up to 
* . Do It NOW. 

■»r datalla i " 



If you uaa A««yrlan* for ANY mirpoaa, get 
partloulara of PREST-O-LlTE Service 

THE PREST-O-UTE CO.. Inc. 

• lO •sawadwasr. INDIANAPOUA. IND. 
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Don't forget to have the piston rings examined. 
They have a very important bearing on motor efficiency. 

Perhaps you’ve noticed poor compression, power 
shortage for hill climbing or heavy road work, exces¬ 
sive carbon deposit in the cylinders, back-firing, a 
“knocking” engine You couldn't tell why, but 
things seemed to go wrong even though everything 
appeared to be right and tight, and you didn’t have 
those troubles when the car was new. 

You didn’t think of piston rings They don’t seem 
important, but they are You’ll find vours are worn, 
badly fitting and with such poor or unequal bearing as 
to leak compression at every stroke These faidts are 
sure to develop in the ordinary piston ring after a ahort 
period of service. None of them will occur in 
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Piston Rings 

MaJe h MeQuar-S^rrt! A(/^ Co. 

This IS a two-ptece nng so designed and constructed 
as to make gas leakage impossible. Their use ensures 
you— 

FULL MOTOR POWER—Because being two-piece, 
expansion openings are properly sealed The halves 
arc interlocking and concentric with opposing centers 
of expansion so that uniform tension on the cylinder 
wall IS always secured This is the distinaive and 
patented feature It means perfect com¬ 

pression 

MINIMUM CARBONIZATION—Because surplus 
oil cannot get up into the combustion chamber either 
through or past the ring It is the burning of this 
oil that creates carbon deposit 
SERVICE—Because they are made of special Proc¬ 
essed Gray Iron of wonderful toughness that never 
loses Its elasticity and will outlast the motor. 

STRENGTH—Because the construenon of the sec¬ 
tions on the angle-iron principle gives them the 
greatest strength 

OPERATING ECONOMY — Because they make 
every drop of fuel count and check waste of lubn- 
cating oil 

MAINTENANCE ECONOMY—Because they do 
not wear or mar the roundness of the cylinder and 
prevent the deterioration of lubricating oil caused by 
condensed gasoline vapor getting into the crank cate. 

Over 300,000 motors are now equipped with Rings 


Brake Lining, to be 100%, mutt be 
brake haiiw all through. Not merely 
ontheoui^. You tru*t It with y«ir 
life. Hence, it mutt be trustworthy 
to the hut 

Thermoid retains lb 100 % grlpMng 
poww even until woray^^-Mm. Hy- 
drauKc comprettion makes it one solid, 
slngie subetatice of uniform den^ 
clear through—instead of being loose 
a^ strii^lai^ friction-ihy) on the in¬ 
side, as is ordinary woven biiike lining. 

No man knows how many accidents 


THERMOID 
RUBBER CO. 
TrMdxm, N. J. 


iitatinna J Bom is stamped on the ring—faieist. 


Sold by alt up-tu-dalc dt^alara, garagea and npmir ahopa 

McQUAr-NORRlS MFC. CO., 280 S.I 2 Um Sl. ST. UKUS. MO. 
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I drove my informant nearly inaaos. I |T>*******"****"*ff*^yf*f^ 

I learned tbat the lone of life among «be ^ 

avUtoni at thin particular line <si battle 
front had been quite aerere, and aver- 
aged abont two a we^ ahice the ^ar 

having been ordered to do any fly- 
lug that afternoon, I vlalted one of the 
hattlefleldB In the vldliUty, where fighting 
had taken place we^ before. I should 
have liked to viait the present point of 
fighting, but permimion was refused me, . 
as all aviators must remain, both day and 
night, at their headquarters, and see that 

their apparatus Is always In a flying coo- Ifs FllMfl Hfl umiriaa 

dltlon. in order to be ready to move at a R a* 

moment's notice, should the commander 

receive orders from the front to advance The moit fnautrfkl Usafner bmke it 

or retreat. vse to you uoUm filled widi 

(^0 he omOtoued.) 

your brakes woit’t woA. “niey mo) 
faii you when you need them maa. 

American AutomoMle G(Wd»rork Brake Uaing that won't hold siteriu 

(Conclsded frisa peye */.) «*'*“'« •• '"om off is a menace to Hfe. 

la given In Fig. 5. When It is deetred to ^ 

.. .... > .j Thermoid. It never wu fail you. 

open the car the top folds back with little 

overhang. The windows drop Into pocketa ■M’tf*^***"TSl?****^^® 
and are not taken out and put behind the 

driver's seat with a moral certainty of . aH iM |^Ah*ni 7 tsi^ 

breakage sooner or later. This particular MYimMIUy 
body has only two doors, but the foor-door I JTklt ng •> f|)0j||| 

t,vpe is even more popular. The V-front ** 

Is a feature which might well be copied Brake Lining, to be 100^ mutt be 

^ «, „.p» eh., u..«» 

cabriolet |g,. Hence, it mutt be trustworthy 

Fig 6 represents a type of town oar- to the last 
rloge. also of KngllMh make, hut French Thermoid retains lb 100% mipmog 

design. In which the comfort of the driver power even until womy^p#r-r*m.Hy- 

shield and top would completely alter the clesr through—instead of being loose 
character of the body. The toolbox In the and stringy (and friction-ihy) on the in- 

middle of the running board, although side, as is ordinary swven brake lining. 

I countersunk, does not enhance the beauty man Imows how many accidents 

I Thermoid might have prevented. 

Guard YOUR safety with thermoid. 

In Fig 7 is seen a tonring body by an TUPDlfiOin 

American coacbbullder. The top dlaap- intKIWUJU 

(M>ara completely Into the body, there he- RUBBER CO. 
lug no visible casing Unfortunately with Trtntrrtlj N. J. ^Il ||^ 
this type of a dust screen Is often OarOaaoaaim TkssswU ‘•™v* «• 

necessary, thus spoiling the very effect nMwmkomad-armamai 
obtained after much expenditure of In- 
geuuity. — 

sidelights were set in the cowl, the front 
door widened to the slse of the rear one 
and the outlines of both changed, and If 
the top <wer were neater, the iHsly would 
be quite handsome despite the great haodl- xgj. • • j 

cap of the 2d^iuch height of the frame MOSt paiDtcrS fifC anXlOUS tO dO 

from the ground. good worlc. Mofft paintcn know 

Id this connection 1 believe nut enough rood thflt 
attention Is paid to the proiKirtloulng of 
the various spaces on the sides of a tonr- ga 

Ing body If tbe foUowIng points were ^ 

observed one would see fewer unauccese- r ^ "R 

ful designs. W ■ ■ ■ ■ 

1 Two adjoining spaces should not be < ■ I ■ 

2. Front and rear doors should have the 

same width. If possible. The rear door doCB in paint. YoU afC the dc- 
should not be cut out at tbe back. ciding factor. Do YOU want 

3. The space between the doors should m 
be pensiptIWy greater or le« than the ®e«t paint on youf hoiWO— 
width of tbe doors. Of don't yoU ? 

4. Tbe height of tbe doors should be , , 

perceptibly greater (or less, in a twonioor 

^ Th' New Jer«yZinc Compnny 

be perceptibly greater than either the Room 421, 55 Wall St, New York 
height of the frame above tbe ground or For big contrsctjolM consult our Rettarch Bureau 

the distance between the top rail of the ^_ __ 

body and tbe lower edge of the top when ^SSggMZZSBaSaiSSSaaSlSlSS 

One would almost believe that the ^ ^ meet «•! ef gati 

limousine landanlet shown In Fig. 9 Is a ^ Mn, aag h*MM get tike luBkk. 

foreign product were It not for tbe ooaeb- a _ 

maker's nameplate. The rear light is ad¬ 
mirably large. Kxcept for such details as 
the nether ohtnislve hinges there la very ^ 
little to criticise. The same may be aald ” ^ 
of the clean out liertlne In Fig. 10 by tbe ^ 

same coacbmaker. In this case, howefar, ^ 
tbe hood is not snfBcleuUy tapered, with 
tbe r^ult tbat t|iere Is a rather sodden 

Bwelting at the dash. ,, ^ ,, , 

The bodiea we have been exaalatng , 
were mfde by fiyitts convenient wHJ» odp- 

fopets^ dee^m- Tbe bodlre of Sjpi 
; Amertow cfin, bowmri ftjtt ma4d> *• d 

« m tamd m ir tonl w . ’ 


Zinc 

docs in paint. You arc the de¬ 
ciding factor. Do you want 
the paint on your house— 
or don't you? 

•Osr iaotUt, *’rtar Movt," t*Ui 

The New Jersey Zinc Company 
Room 421, 55 WaU St, New York 

For big contract job* consult our Rsttsreb Bureau 


s assl MoiM eat the Meet sretel eeU 
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im»«rt(»n aw» liftte '’*fy lu: 
dljHldiu^, »|i 'U. dlkBWd tbft pniv 

cmm ^«tec « et «Mrtkte o^on, 

ti i** paee^ ttite i4i|«dMdla»» 

ttoQ dpi ft aeowBiiry ^ w* ftkemid «*> IPMt 
(iipliit tb*t titti bo4lM M ttM pur- 
cbpriMM ^boQld ttot be Iftddnr to bwuitjr, 
ecinfart ftiul eontealendft- tM oCten 
Is Bot tbUi tiie cftwT 

Take for exftin^ft tbe vrlndofre lu <doaeil 
(MriL It wiH clnuMt tararlftblr be fouad 
that tboy otm little mere thaa faeU way. 
It thla occurred only in the rear light it 
<;oatd be UBderatood aa the modguarda in> 
tertere unlaee the body la kept within the 
{nine. It la really unpardonable, bow- 
erer, that the door lights should not open 
completely, 

Handwhe^a iuatead of the cdd eaah and 
jasg are now much need for operatlug the 
wlndoWM. l%e SireDOb practice of fualag 
a amalt handle upon the glaM, and of fit¬ 
ting spfiinga at the bottom of the window 
welt powerful enough to compenaate for 
the weight of the glass, may also be cited. 
The ailghteat preesnre la aufficUmt to move 
thp glaaa up aud down. Onre must be 
taken not to place the handle near the top 
of the window as otherwise the glass may 
crack. 

With the Individual front seats separ¬ 
ated by an alale now coming Into vogue 
It would be HO aimple to make them ad¬ 
justable. Apparently all drivers of any 
one make ot car are expected to be of. 
precisely the same height. How often we 
have seen tall driven with their knees 
jammed against the steering wheels of 
their mrs. If the front neats hud a fore 
and aft motion of only a few Inches a tre¬ 
mendous increase In comfort would be 
made. Tbe Ideal arrangement would be, 
ot course, to have all seats adjustable 
longitudinally, vertically, and as to In¬ 
clination. 

lu Fig. 11 a rather novel sedan la 
showiu It has two entrances, the one ou 
the right Including tbe ('enter window, 
which Is narrower than the eorresltond- 
Ing one of the left This body has Its 
good polnta, but mounted on a frame 
almost 28 inches high if la [daoed at a 
disadvantage. As this Is a Mugie oom- 
l>artmeut body why are tbe tieautlfal 
striped mirtalns conflued to tbe rear win¬ 
dows? Why not be logical and drape 
them around all the windows? 

Tbe body lu Fig, 12, a limousine with 
cab sides, has quite pleasing proportioas, 
but is slung far too high above tbe ground. 

1 well remember that at the lost Paris 
salon the exhibitor of this make had clev¬ 
erly arranged ramtw approaching the car 
from the sides, so that would-be purchas¬ 
ers accuBtomed to low-hung Buropean pro- 
dnctlons would not be overwhelmed. It 
oeems a pity that with tbe steering wheel 
at the left the driver oauaot get out on 
bis own side. The rear ftmders have bad 
the same outline for eight years, sO that 
It Is perhaps too late to suggest changing 
them, but they would really be more effi¬ 
cient if carried lower down behind the 
wheels. The bonnet, altboi^lb altghtly 
upnred, dow not make the slightebt pre¬ 
tense of merging into thp dash, wMcb ia 
of the full blown convex type. 

Windshield stay rods are stUl retained 
on tbe touring cars of thla make (see Fig. 
18), but are mere BhadowH of their’former 
selves. Tbe spare tires prevent the tof> 
from folding down neatly. The t^ihifistery 
of the frent seat arm, part of whhfii is 
foaiicitad upon the top mu af ttm door, 
should be noticed. 

The geoeml proportkos of the tooring 
Irady mpreaented in Ilg, U am very good. 
It S» bare aaeh that in rntder to provide 
sui^aiaat elaamaca for Amvifoftn roadg 
tbf fisfeam aMd sot bo twofig ridiculotuly 
higb. Xba mudgnsnla am vary awKeaa'r 
foi. Ahtteat tha only room for imprevo- 
Ihat^ uho fo tb« opbcMary. As x«obably 
n^ tUB , oa iSa doortopa ttrhy upholster 

ta ,Vlg, 18 Is sbosm « boai body wlQi 
fa' bdt«n<A .tba dSffi -aaftsi.' fffilob 
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The body In M repnmata a eonald- 
arahto advance over those ou the 1914 
modaia, but it is far from perfect. It suf- 
fors (kbnly from a pletbam of nuAdlngs, 
aspacUUy on the hood and mudguards. 
Tbe angle between vertical and rounded 
portions of the bonnet la oontlnned lu the 
oowh giving the Utter mther an awkward 
form. 

Fig. 17 shows an attempt to build a 
difficult body—a domad roofed landaulet 
It ia unfortunately a failure from the 
point of view of aig>earanoe. The sides 
of the body are too low in relation to the 
window h^ght. The rear light, however, 
can be lowered almost out of sight, a very 
good point 

The sedan in Fig, 18 Is one of the best 
looklitg cars of Its type. The roof should 
have been slightly more domed, round¬ 
ing off into the back and having a drip 
molding along the top of the windows, or 
if tbe flat type It should project slightly 
In front Arranging the door to open the 
other way would enable more of the run¬ 
ning board to be of use. 

We now come to what la perhaps the 
meet advanced American stock touring 
body (Fig- Ifi)- Its general lines are good, 
the second cowl being very well worked 
out It • unfortunate, however, that on 
a four-cylinder chassis of 132-lnch wheel¬ 
base It was found necessary to cut a piece 
out of tbe rear door. Also why should 
tbe driver be comitelled to climb over the 
front scat passenger to reach tbe ground? 
If tbe spare tires were moved a little more 
forward and the front door farther to the 
rear it could he turoed from an Imltattou 
door Into a real one. Here 1 shall let the 
reader into a secret. There Is a brake 
lever blocking the driver’s exit In any 
case! Clood points about tbe body are 
the high sides, the tumhle-ln along the top 
rail and tbe lack of protruding upholstery. 

A neat touch not appreciated in tbe photo¬ 
graph is the Inclining of tbe windshield 
rearward two Inches. 

Comiiare tbe above body with that 
shown In Fig. 20, and tbe Improvement 
resulting from concealing the upholstery 
is evident Tbe front seat In the latter 
cur seems in Imminent danger of bursting. 
One would little imagine that this body 
and that shown In Fig 7 are both mount- ; 
ed on similar chassis. Huch, however. Is ; 
the caHe. Corntwre the relative positions I 
of tbe steering wheels in Figs, 19 and 20. i 
In one case the driver alts In the body, in i 
tbe other case be sits on it. 

The subject of Fig. 21 Is one of the : 
most powerful cars on the market, and U 
looks Its part The frame has been ■ 
drotjped abaft ttie hood, giving It a low- 
bung appearance despite the very large 
wheels. There are few points for critl- : 
clsm. The sides of tbe body ml^t with 
advantage be as high as the hood, thus 
reducing the gap between body and top 
and hiding the folding seats. The ventil¬ 
ators at the base of tbe windshield, while 
efficient are not beautiful. As the hood 
Is not tapered there Is a sudden swelling 
at the dash aa in Fig, 10. An aisle sep¬ 
arates the front seats, a very popular 
feature for 1916. On a two-door body It 
is better than a sliding or folding front 
seat but as It reduces luggage carrying 
space it is not always desirable where un¬ 
necessary, as in this case. 

Tbe mudguards are very fine pieces of 
work. Particular notiee should be given 
to the front ones with tbe lamp shells and 
valances in one piece with the guards 
themselves. Tbe practice of this firm In 
mooutlng tbe headlamps on tbe mud- 
tpnrdn has not been followed; 1, because 
of the difficulty In jmaklug the fenders per¬ 
fectly rigid; 2, on account of the difficulty 
of tefoeuatng tbe lamps to suit the Indi¬ 
vidual driver; 3, on tbe score of appear- 
anoe. In this position, however, tbe lamps 
can light up the holes In the road and 
not JUMvly cast dense shndows across 
them. 

In co&cItMUng this article perhaps l may 
bo permitted to refer to a sedan body 
wMcb 1 difttgaed exactly two years ago. 
As ifsea la |*|g. 2St the wind resistance Is 
redimed te ft aiolmum not only by the 
amaU Kafoae nomal to tbs dlreotlon of 
InM. b4 ^ J>«9<>lMmcteal shape 

df ifiKo, «ldeh nfiootti th* vftoafim 
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Write for This Sample Bottle 
and Make a Test—Free 

Lapidolith is the liquid hardener (or concrete floors 
It cauaes a chemical and therefore a permanent change 
in the concrete by combining with the lime 
It poeitively stops dusting and wear on old or new con¬ 
crete floors. 

It is not a paint or top dresmng which wear off, it per¬ 
meates and nuikes the concrete "hard as granite." 

Elasily applied at a neghgible cost by unskilled labor. 
Fownes Gloves Co, writes- 


‘'UsUslitli ib«I«4h«7 IumUomI « 


Write for Sample Bottle and < 
Literature on Lapidolith. 


[nplete Testimonials and 


L. SONNEBORN SONS, Inc^ Dept J. 

MAm ofU^Mkk W A* mU kmmm tmtkM, wall taatag -Ctmeoat 

262 PEARL STREET NEW YORK CITY 
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You Need 

Our Catalogue 
and Equipment 



“American” Drafting P'urniturc— 
5 backed by twenty-one years’ experience 

5 —is right and should receive your careful consideration. 

S It is being used by thousands of manufacturing concerns, 
5 schools and colleges throughout this and other countries, 
i and giving entire satisfaction. 

a We can meet your requirements in every detail. 


AMERICAN DRAFTING FIJRNITURE CO. 

200 RAILROAD STREET ROCHESTER. N. Y 
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LATHES 

At Price* That Will Save You $S0 to $1S0 


Don’t pay high prices for lathes ) 
of their class made in this country ot < 
and will let you be the judge as to thi- 

I you p<‘rfect s^itisfaction, 
■ _ - .iiicl all 


Oiw H . l a<h S law CSMbs Bstta* 
UliMetftftftftAObeUiwaa. A«k 
m absat Na MMmH. 


,'(■ will ship you the best lathes 
iie-third less than usual prices 
I cjii.ility. If they fail to give 
we leturn the purchase price 
transportation charges We 
have sold bathes on this basis 
r , ti> users all over the LOUD- 

' 1 try Prices (rum foi no up 

wnte tixiay for our free 
Maehinciy and Tool 
Catalog No 705150 

Sears, Rodbuck and Co. 

Chicago 
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Look About You—Note How 

Goodyear Tires 


Then consider what tre¬ 
mendous causes have led to 
that result. Some fifty mak¬ 
ers are building tires. Yet 
this great tire, after millions 
have been tested, leads in 
this emphatic way. 

Troubles We Combat 

This means not only ex¬ 
tra-grade rubber and fabric, 
not care and skill alone. It 
means that Goodyear excels 
its rivals in other conspicu¬ 
ous ways. In ways that 
bring users more freedom 
from care. 

There are five of these 
ways, and all five are exclu¬ 
sive to Goodyear Fortified 

tires. 

Rim-cuts are cuiulrated 
in the most effu k iit way 

that’s known. 


Safety comes through a 
Goodyear feature which 
holds tires finnly 
to the linu 

filow^ntf due No-Rin 


Dominate Every Street 


—a major cause—are pre¬ 
vented byour'On-Air'cure. 

Loose treads are com¬ 
bated by a patent method 
which reduces the risk 60 
per cent. 

Punctures and skidding 

are met, as in no other tire, 
by our double-thick All- 
Weather tread. It is flat and 
smooth-running. It is deep 
and enduring. It is sharp- 
edged and resistless. 


nspicu- You Want Such Helps 

^s that You will find these trouble- 

sedom savers—all of them—in 

Goodyear Fortified tires, 
these Hundreds of thousands en- 
! exclu- joy them. You can see the 
ortified advantage by a glauice at 
these tires, and a test will 
ilidted prove it to you. 

It way Please make that test. 

We spend $ 100,000 year- 
ough a ly in research work to mve 
which you the best that’s posaole. 

Let service show 
you what it means 
^o-Ri^l-CutT^^e» Any deaW Will 


to wrinkled fabric | supply you. 

THE GOODYEAR T«K 4 ROBBER COMPANY, AKRON, OWO 


bphlmi tin* <iir and so mtnimiEes th« dust 
A sciKueiit of the buck swings opeu, giving 
acce-sM to a fUvular compartment for tba 
spare wheel. This arrangement Is, I 
think. Ideal as the wheeJ Is cdt|ipJetriy 
protected from the elements and does not 
mar the clean appearance of the oar now 
considered so desirahle. 

Motorcydtns Under Fire 

T HR present great war In Ruropo haa 
been called, with a good deal of troth, 
the Motor War. For the first time In the 
history of the world gasoHne baa become a 
factor of the utmost importance In the 
weal or woe of natlona. Never since the 
Invention of gunpowder has war suf¬ 
fered such an upheaval, has the science of 
war been subjected to such tremendone 
changee, as In the year of grace 1914. 
Toxtltooks on military tactics more than 
ten years old are as obsolete to-day aa If 
fhej had been written prevluua to the dis¬ 
covery of steam and the transportation of 
armies ou trains and steemshltw. 

In the great glamour which naturally 
has Iteen thrown around tho automobile as 
ihe last word In rapid transportation of 
armli's. oue ts apt to forget the "Little 
Hrother of the Motorcar,” as the motor- 
c.icle has l>een so well named. Not even 
the aeroplane has done as much service In 
the present war as the omnipresent, pes¬ 
tiferous, and yet self-effacing two-wheeler, 
whether propelled by the atojsly legs of 
the soldiers or the crackling, rattling ex¬ 
plosions of the gasoline motor There sre 
ItrolmbI} more than 50,000 bicycles In ac¬ 
tive service at the "front" or Immediately 
111 iMick of it, and yet the newspaper- 
reading puhllc hardl> knows there Is a 
single wheel In use The splendid work 
of the antomoMle has overshadowed the 
less showy but Just as Important work of 
the bicycle, while the great usefulness of 
the motorcycle Is but now beginning to be 
appreciated. 

Limited by the manner of Its construc¬ 
tion and the demands tor high sliced, the 
motorcycle, of course, bus not been her- 
aldial as an attacking or raiding medium 
us the automobile, or as a carrier of pro- 
I visions and aramunlUou like the motor 
truck aud omnibus, or as a savior of the 
wounded during the battle, as some small 
tricars and runabouts, but in Its special 
field as dispatch bearer and guide, as well 
ns an occasional reconnolterlng patrol. It 
has surpassed the expectations of Its users 
aud supporters 

Letters from the battlefields rarely men¬ 
tion the motorcycle, but occaMoually one 
gets a glimtaie of Us work In reports sent 
by the riders themselves to their favorite 
trade paper or jierhaps to one or the other 
of the great Hritish dallies. In a report 
covering the action In the Compline for¬ 
est In the early stages of the war In 
France a Brltlah niotocycllst tells of the 
troubles he hud "A most nseful duty has 
been found," he writes, "for a number of 
our motorcycllstM In watching and follow¬ 
ing any man suHiiected of being one of the 
numerous spies which the Germans main¬ 
tain behind our lines These generally 
work In British and French uniforms and 
they almost Invariably get about on mo¬ 
torcycles, as not oulv can they thug cover 
more ground, but they are much less likely 
to run against Inconvenient guestloners. 
One, dressed as a Brltlah officer, was 
brought into the station at Oomplfrgne 
while I was there. He had been collared 
by one of our own wheelmen In a rather 
curious way 

"For two or three days this motor¬ 
cycling spy had been persistently shad¬ 
owed by the Britisher, who at last, find¬ 
ing his tjuarry compelled to dismount, ac¬ 
costed him with a query as to hla dntlea. 
The man, who spoke perfect English, 
lungbetl ploasaDtly and said he was on 
staff work. Our cyclist asked If he had 
any papers to show, adding that he him¬ 
self was on police work. The StniDgwl 
was quite willing to oblige and produced 
from hla iiocket some papers. That will 
Show you who I am,' he remarked cas¬ 
ually, displaying a couple of private let¬ 
ters directed to a Captain ——— at the 
-— Regiment. 

•“That’8 done you,* retorted the 
ixlier, coverlag tllM nma tdtb Idi 


Sf # MFstf^Aes^ Wotk 
■Bli.ii ai' ' 

MldHtortettiamaie m 

gSMW fklk R, V., a. A. 

ForGiuMwii^ToBl lycen, Ex- 
perimentai ft Rtpdr W«rk» Btc. 

1Vrom 9-<a. to Id-la. 

im|£Kk|L^ •Vlsg. ArrsiMd hi 

Stassiwf'MtP^. 
Vstodpads ofSised- 



Stnmg Fattoit 
DiamoBil HoH«r 

The up-do-the-minute Holder—with sw 
point* and a “shock absorber. ’’ Worth 
knowing about. Send for circular. 

MONTGOMERY k CO.. TmI Mwa 

108-107 Faho* Strsot New City 

Tbe Eikim Saw R)er aod Qanqi 





LET THIS -RED DEVIL- 
CUT YOUR CIRCLES 

Tb* sob isMtlasJ ikM nlMr IMS* (or eBUtaa (ail 


Y^tT^y^owdaCRfS^ 



SPEOAL MACUtNERY 



RUBBER 

PARKER. STEARNS *t CO., 

286-300 SIwfHekl Ave.. BfMtdya. K Y. 

MODEITMAKING 


r/M' 


[ Hf|4 and HotMoW Msebteery. 

ne VK.TER MI»a CO, 

aw Cftixos 3oe»(. M ffw es Aw <W»- 
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«K ititt tfe» Bun idmp o^■9x, If troM ««« oo the road; ^IlimiUltWHHiniimHUlHmimillllllllllllllllllllinilllllllllllllllllllMIIIIIIHIIIIIIIIIIIIIII 

tet l(«t lik < perttottlhr ‘ftlettfl ot the motorejeiee ere deteluwl Ion* e»«»sto 5 * m 

Uo ^ w .»tz Zz | Compac Auto Touring Tent 

exveMM^axf forOM of Oifwrt w» fowSe were surprteed by a nuaiber of - r » 

ttMf noue too *Tni« motor- UhUuis and driven Into flight, A tree - 

cjcUW'ftM to <»hlft for Wmoolf; he move* lying amw» the road stopped the xna* j 

too ft tH ' too sudden, and too often to have chluea Just behind a curve, atid they were 
any reiWar beadquerteta, »o far a« hU forced to dismount and flght from behind 
#«d eleeitlng are eoncerBcd. After the tree, Several rhlaus were killed and 
he hW deUvered « dispatch and Is dis- wounded and two of the oycHsts also were 
mtlwnd lor the time belQc, he seta out to shot, when the third one thought of a loud 
find soisewheK to wash, something to eat. police whistle he carried. His shrill blast 
some plage to sleep, ajifl laat, but hot )«ast, took the Thlana by surprise, they evl- 
gasoUae* H« has po speed Undts to dently believing It a call for asstatance 
worry «rer, but the dlwstroUB eonoe- from some nearb.v force. Tliey wheeled 
quenees of mmflftg at high si>eed into the their horses and disappeared, 
rear of a dark motor truck serve to keep Motorcycles have beea used in the field 
his eyet Dttriiulim and his ears alert, operations for the followiag work: 
feet on the brake pedals, ready for Instant i. farrylug orders to the motor truck 
notion, adumtis and to cavalry commanders. 

One of the greatest troubles of the mo- 2, Ouldliqt motor trucks to tbdr desU- 
toreytSl* rtder Mi sntMdddsn France and nation. 

Belglwh la thd Bdeeaalty of riding with- a. Calling umlmUaoes and reinforce- a.'t- -r,. 

out a UbbP at night. The •erploslon# of ments, guiding them to the places where L.J^> I'JL'Klbl . Buy a Compac AutoXouring lent 

the BWtor are load enough to cover the they are needed. and live in the open—Save Hotel Bills — Two Pri- 

caU of a sentry, and It Is relatad 4, Assisting in dragging machine guns y^tc Rooms—Separate Entrances — Scwed in Floor Cloth 

that ssnwal awtoreycHsts were sliot to and gtin sections. — Tent and Bed Combined—No Cots Necessary — Per- 

death ^ **** fectly Ventilated—Speedily and Easily Erected or Taken 

own seotrtea because of their Inability to battle Hu©. VT xt n i ^ i u ' -7 i 

hear tha “Malt” signal On one occasion fi. Recdtlnolterlng, which was formerly Down No I^les Required -Rmls up 7x_0 inches- 

s rider ittSt managed to stop his machine accomplished exclusively by cavalry. W^aterprooi — Bug Proof -Snake Proi>f. 

Ill time to get the point of a French bay- 7 Acting ns scouts In ndvanci* of long __ 

onet to within a couple of Inches of hlS convoys of autanioblles, seeing t^at the 
ctiest. Leas powerful brakes and he would roads ure safe for truffle snd free of ob- 
biive bean dead. stacles 

I’lana are under way at preeent, Imsed 

<m the espertencee of the first ftmr month* Movement 

oftbewar.to sut^tuto a sysft^ of light remarkable progress has been 

signal, at .fight «■ 1 

lumps M^b^n tri^ out ss wwll as the 

old style red light which a covering , 

J! rria » ’’T' m Highway Asso- 

l|^tcl. rWer. ten with gusto of their 

coming toward^them. The large shells, In Roads Year Book for IftlB j,^ leaky Auto I'ops use Raiatite Waterproofing Liquid and Com- 

^tlSlinin ^^rifw’ Tt nUt “““ Poand- Will not .njurc the fine: fabrics Appln cl easily with brush 

imrtleutar. <«n be clearty seen Hurfuc-ed roads have been con- 

a «“■ COMPAC TENT CO., Inc., 420 Wert Tenth St., Indianapolu, bd. 

deso«<Ung ehella On ope oc«stem a big 


H O, TOURIST! Buy a Compac Auto Touring Tent 
and live in the open—Save Hotel Bills—Two Pri¬ 
vate Rooms—Separate Entrances—Sewed in Floor Cloth 
—Tent and Bed Combined—No Cots Necessary—Per¬ 
fectly Ventilated—Seedily and Easily Erected or Taken 
Down—No Poles Required -Rolls up 7x20 inches- 
Waterproof—Bug Proof -Snake Proi>f. 

Sportsman’s 
Hiking Tent 

Sewed in Floor Cloth. 


throughinit the 1‘iiitcd Hfates during the S 
past f«w yeori Is pravcti by data recciitlj S 
obtained b> the Amertcnn Highway Asmi- £ 
elation and soon to lie iraMlshed in the S 
official OrsMl Roads Year Book for 1»1(5 5 
ft baa bc**ii found that more than H4.0(K) £ 
miles of surfuced roads have been con- S 
Ktructed during ipri and JttU. and that g 
during the ten-venr period from IWH to £ 
IpU more flmii 96.<KK) miles have been g 
completed. That this progress has been Ml 
really amartiig maj be utiderstood from ~ 
the fact tliat lu 1904 there were onl.\ 

I,VI,000 miles of surfnco<l nwtds of all 
types ill the 1 niteil States, That the 
movsment Is atlalnlug moiueiitum as It 



leaky Auto I'ops use Raiatite WaterproofiDg Liquid and Com- 

d<L Will not injure the fines: fabrics Applnd easily with brush 


shell struck atmut fifty yar^ completed. That this progress has been 5 

and the hole tom Into the ri«dw.y w.s 

r TT"" w Z irri,000 miles of s«rf«co<l nmds of all 

it Roth went headlong into the crater ^ 

and were severely Injured movmnent Is atlalnlug m^um-ntum as It 

. li the fact that wlfile the 

the lot of the motorcjcle dtsimteh riders " * . 

. .. ^ ™ Hverage mllenge constructed per anuiiiu 

who are taktog part in the Kast African . . . . , ,.,uw, „ 

„ , u. during the past ten years Is O.fiiSl miles 

f "i II ^ the total canpleted for 1914 exceeded 

folk to ^guml tril. the blowing Im ^ 

7 V . something like 3.U)(X) miles of htgtova, 

MBS j ^ ■ * ***«*„♦ thr,.^ •t"'® «>“'Pl«trd with the aid of Htate 

send me to the next tw^-th^ |aoo.O(«.«lO have 

" T, ", ’..Z V tx*®" ^‘ix.nded. The «Ute aid movement 

running right th^gh tongle aH the w«^ ^ 

Off I went m the most exclttog rl^ ,or twenty-two years. Only m^utly toi* 
haveem^i^eu. I was fully nrj^ 

knlffc water bottle, tacer«ck. and am- 
munlt^ The first thing I ran Into wm 

« "Tr. tI7Sr <*"« .instructed 

live feet hl^. Th®yjvere ft^lbly «cl^ ^ 

and ran in front of the machine to the full 

^oriy-elght, are without State highway de- 
hem barfc I would mit imre ^ten into thirty h.ve granted 

their cltoches for Ml to ^ 

wor^Howaver. they' at U«t turned Into ^ 

the burnt. crence publication for all good roads In- 

"I ^ saw two fine leopanb (toa 

brute miWt attempt to move until I wa. calendar year by the 

wMMn three yards of him. 1 auppose he Highway Association 


£ COMPAC TENT CO., be., 420 Wert Tenth St., bdianapolw, bd. 
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If yours is a one-man office 

or a 300 >stenographer concern— 


knlffc water bottle, tacer«ck. and am- 

munlt^ The first thing I ran Into wm I 

I TL tI7Sr <*"« constructed 

live feet hl^. Th®yjvere tr^lbly «cl^ ^ 

and ran in front of the machine to the full ] 

^oriy-elght, are without State highway de- 
hem barfc I would mit imre imrtment., and thirty States have granted 

their cltochee for Ml to ^ 

wor^Howaver. they' at U«t turned Into ^ 

the burnt. crence publication for all good roads In- 

"I ^ saw two fine leopanb Ona , i^rge cloth bound volume 

brute dliiiot attempt to move until I wa. ^ cMeudar year by the 

jbreiiSir^te^StiiSi M'^tojz<^i«^y 

i.'£ 

» «y *«k MSrf 

., «««- meots oapaWe of oo-aoting to prodaoe * 

prohl^Mfh^ K>M^ uwtwr iwiMt, provided such wMwtion pro- 

"«» duJto^ovel and improved re«ults which are 

■ w ^ tiOat there baa been anticipation it is neoee- 

I 2L^r!IL^Slwa iSm ** ^ understaud It. that the defendant 
jam, ythat all Of the element of the 
.pWntW’a patent or the meobwficia equiva- 
(■.“'fPT'' iMte are foWid » the wmedaseription or 

'h^wWaa wh*M they dotwhaterntWiy the 
work by Mbstauttody the mae 


THE YALE ft TOWNE MFC. CO. 

Ib» I>i..UplK>ni', 

Dwr Sir. - 

The Mveniy-fi\e Dituphone. now u-wJ iii 
hsodlius our New York rorrruiwmtcncc »(t< 
uuUlIca titer fourteen yetn’ expcnencc with 
dictation machine*. We early rccugnirwl ti i 
dictation machine ayatem an logical and m 
evitable aa It olimuutod the dupllcauon .if 
wislt—twice wilttan lettarj—which shorthon.l 
neasaitatsd 

In loiy we investigsteil the relative merit. 
of dictation machine* from ail angle*, os w, 
desired to jtandardue on one make 1 ho 
order you received for aev eiiiy-hve Duij 
phone* wa* the result 

Oictapboaea in our office* have mean, .1 
large aaving In the cost of our correspondeiu 1 
If we ahould give up the use of the Uictaphemo 
today, we would undoubtedly need a mucli 
larger number of stenographeri. 

In addition to this direct traceable savuig 
we feel that the convenience of the 1 lictaphoni 
and the tune and trouble It save* to thoee dit 
uting oonespondence. while difficult to esii 
mate in dollars and centa, u of equal Impot 


THE YALE & TOWNE MFG CO 



OroNE Pars., New Yolk. 

AiMwcring youn, of May J8th. ] 
Asking a man who has once saod 
the Dictaphone as to his opmion 
in regard to Us pracltcabibly and 
clliLiency, is bUe asking n man’s 
opmion of the telephone, the elct- 
iric light, Irollry-cars as against 
horse-cars, rBihoudsasagainsi stages, 
long-hand wnung as agamst sten¬ 
ography, etc The answer to these 
quesliems is so self-evident that 
any further expression of opinion 
is superfluou.s. 

Yours very truly, 

(Signed) JOHN B RMMT-R 


TAE MCtAPRVMm 
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SCIENTIFIC AMERICAN 


4«Qi»ry 3, ldl4 



T hroughout the history of the world civilization 
has hung closely upon the heels of transportation— 

First there was the narrow trail through the woods and along the 
mountain side—the trunk of a tree across the streani— 


Mankind walked and beast of burden carried— 


T ravel was slow and very circumscribed— 


rhe world lived in a myriad of little communities, each separated from the 
other by the barrier of distance— 


'rhen came boats—slow, cumbersome affairs 
—propelled by oar or sail or by mules along 
the canal routes—The world was brought a 
little closer together—a very little— 

One day a boiling tea kettle suggested to an 
alert boy the latent power of steam— 

The steam engine came— 

A new era in transportation and in civiliza¬ 
tion daw ned— 

Railroads and steamships multiplied—they 
connected cities and nations—they de¬ 
veloped agriculture and mining and indus¬ 
trial resources—thev brought the world 
close together into one great intimately 
connected community—- 
Then lamc the electric car—the intcrurban 
—supplementing and still further developing 
the civilizing influence of railroad and 
Steamship lines— 

And hnally came tlie automobile—crude at 
first, but quickly developing into a vehicle 
of almost unlimited speed and power—of 
universal adaptation and of marvelous grace 
and heaufy. 

The most popular of all means of trans¬ 
portation, the automobile has become the 
center of an enormous industry—it has 
revolutionized manufacturing and commer¬ 
cial methods—It has wondcrfullv developed 


agriculture by bringing the farm and the 
city close together—it has renewed the 
interest in road making—one of the orig¬ 
inal influences for Iretter civilization —it 
has largely increased the world’s wealth and 
the world's pleasure— 

And yet in spite of all this remarkable de¬ 
velopment the automobile was, until a very 
few years ago. sadly hampered by crude 
methods of .starting and lighting— 

Then came the Delco system—starting, 
lighting, Ignition—electricity adding the 
one final touch to the efficienev of the gas 
driven car— 

In a few short months the automobile in¬ 
dustry was revolutionized— 

The motor car that hitherto had required 
skill and a strong right arm to operate be¬ 
came as safe and simple and easy to control 
as an electric carriage— 

The scope of its usefulness was greatly 
broadened— 

The safety and pleasure of driving were 
intensified— 

Today 190,000 Delco Equipped cars arc in 
operation— 

Thousands of them are being driven easily 
and safely by women— 
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StaniDtld NamlnT Fifty 

Detachable R,m 


You Should Know Every Part of the Car You Buy 

T HK car you buy will be equipped with Stanweld Rims, when 
you learn these facts. Stanweld Rims are made by America’s 
first and larj>;cst nm-inakcrs. Thc“\ arc made of the best material obtainable 
for tlie purpose. They arc made by the most evpert workmen employed in 
the nm-makin}; industry. Every Stanweld Rim is tested four times -for 
quality of material, for accuracy; for ease and certainty of operation; and for 
tlie tire-bt by the Tire Manufacturers Association. 


a Of 

li 


I his cdinpaiiy was the first to use electric to make te 
wclihnu in a practical and successful manner ntethod 

And m the \eats that we hate hi cn enuaL'nl m 'I hese fa' 
the maiuifiiinre of rims, tubinu, and paits h> That Stanw 
that method, we have perfected the process the safest r 
up to a point whcie tod.iv it is recoi;iii7ed as first of all a 
one of the urcatist inventions of the last two equipped wii 
decades I,it< r.iturc 

We are prol)ahl> the only concern that tver Rims will 
has been called upon b> the I' S Ciovernment charts i\ 


to make test material bv the electric weldiiiji 
method 


'Ihese facts should mean this much to you 
That Stanweld Rims ire first of all safe nms-- 
thc safest rims made And because you want 
first of all a safe car, you should insist on a car 
equipped with Stanweld Rims 

I,it< r.iturc <>11 anv or all tv pcs of Stanw i Id 
Rims will bi ttladlv s< nt to anyone free of 
chartrt .A post-card is sufficient. 


STANWELD TUBING 

If you’ve ever owned a bicycle, motorcycle, or automobile, you’ve undoubt¬ 
edly owned a piece of Stanweld Steel Tubing. It is used by the world’s larjrest 
manufacturer of automobiles, bv the world’.s lar^rcst manufacturer of motor¬ 
cycles; and bkewi.se In the world's lar;rest ntaker of bicycles. 


Stanweld Steel I'ub- 
mg IS used by so many 
manufai turers bei ause 
It has a combtnaiion 
of qualities rare even to 
good steel tuhinir'-light- 
ness, strength and fine 
fimshmg-qualitics 

A large part of our 
tubing-output Is Sold in 
formed parts, the de¬ 
partment for this work 
being the largest of its 
kind in the United 


States, where inw e make andexpensive machined 
upwards of five million parts, giving the finished 
separate piccisaycar art i< Ics greater strength, 

'I he held for stci 1 appearance, and 

tubing Is lapidly widen- lower cost 
ing Jn many cases Although we have 
It is replacing wood, many large accounts we 
fibre, copper, brass, arc always desirous of 

The Standard Welding Co. 


getting in touch with 
small concerns oi indi¬ 
viduals who seek to 
use steel tubing or tube 
parts. 

We arc able to offer 
a service which is ex¬ 
ceptionally valuable be¬ 
cause of our experience 
with countless difficult 
and nil nt ate problems 

Correspondence is in¬ 
vited on any mairer aji- 
pertaining to steel tubing. 
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The All- 
American 
Car 



O AMPLE L.irs of ljlIi iilw model 
.ire built fir in .idv.imc of regul.ir 
prodiKtion ,itid driven thou^jiids of 
miles over desert .ind mount,im 
traiK Thispiaun shows.itc'.te.imp 
in the ffxittiills of the S.in J.iLintos 


AS PIONEERS we once accepted 
/ \ European standards under the 

1 jL natural assumption that, being 
older in practice, they represented a 
more mature development. 

But while our foreign connections 
were making parts that were accept- 
able as separate units, Packard engin¬ 
eers were working constantly toward 
their ideal of a completed car with 
every part designed and built in per¬ 
fect harmony with every other part. 

In the fixed purpose of attaining 
a Packard motor carriage standard 
which would surpass every previous 
achievement at home or abroad, we 
found the American answer for 
American requirements. 

Results are valued in proportioh 
to the intelligent and useful effort 
necessary to their accomplishment. 
Today the Packard is completely 
independent of Europe. It is Packard- 
made throughout and is rightfully 
acknowledged to be the criterion of 
motor cars. 


le m a n ith 
oil)ns one 


PACKARD MOTOR CAR COMPANY 

DETROIT' MICHIGAN 
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The put pose ot thi» journal is to record oecuratelp, 
simplii, oHrf interestingly, the world’s progress in soxen- 
ti/lc knowledge and industrial achievement 

Railway Safety and Railway Economica 

W HEN the Interstate Commerce ('onimlsHion 
in Us nnnual reisirt for 1914 recomraendeil 
tlie comintlsor.v use tif steel curs in [msseiiRer 
train service and the iirohlliltloit of the use of wiwKleii 
cars Itetween or In front of steel cars In DasseiiKcr 
trains there was lirouKht to public consldcmtlou nn In- 
terestliiK example of a matter apparetitlj slmtde, tint 
nhich currh'd «lth II nuin.t serious i>cont>inlc iirobletns 
As rettards the second of these recouiinoiidiitloils there 
can be no ristsoimble argument nr liiHtiiaTalile olijwtion 
II Is of course desirable that stwd iiiid steel-franie cars 
islionld lie nse<l exclusiielt on Auiericaii ralluats at as 
enrh a date as laisslble notwlthstandlun that theie Is a 
small mlnorltj of raUwn\ men who with slncerll.t artnie 
that the tM'iieflts of steel cars are at least (luestlonnble 
U Is as desirable and essetilinl for the rolling stis'k of 
American railways to be stronp and tlroiiroof as It is 
for (‘\er>one to live In a llrepriwf house, and to nsiulre 
(Irepris)f si IkkiIs, theaters, and other placea of amuse- 
uieiif and assemble furthermore. It would U> deslr 
able fill I'venoiie to eat the luoat nutritious foial, to 
indnlKc oiih in Inulenie (K-cuputlouH, and to Use under 


iiislderiHl no less than the 
racteristlcs of the rollSnc 
[' wlthdrass'ii to-dav from 
Kleii passeiiKer cars there 
condition of congestion and 
ssonld slmiilj isaraljzc the 
■ ooiintn The replaecment 
it de]>«;nd, of course, on the 
niiinnfacturers can supply 
iiterjirlsisi l)e formed to em 


rolllin; slocU Is denmnded, all-steel curs 
now beUip generallj iiroilded, and tuenns 
i)\ proiKwcd legislation which would In- 
iTslisl re|ilacenieut of sneh wooden mil¬ 
ls' iilitiilnwl either hj the sale of bonds 
notes, with correspondliiK effect on the 


forivd iifKin the roads they arc called uisiii to pnll 
heavier trains, due to the extra weight of the steel 
ears and to horrow money or Increase their capital to 
provide such cars The.i are of no corresriondlug eco 
nomlc advantage, esoejd that the steel ear has a longer 
life and retinlres less attention than the woislen car, with 
a resulting saving each year In the amouiil of depre 
elation to be written off, and. In •the event of accident, 
there In less liability to serious liijni.i to passengers for 
which settlenmid must be made, either as (he result of 
litigation 4r otherwise. The railway Is now eatiwl uism 
to maintain a higher standard of service, for which Us 
patrons at present are not called upon to pay more, not 
withstanding theli Increaeed indtety over what they have 
considered for more tbaa half a century a rensonable 
and ordinary hazard of their d*«y lives. 


Oreitdikg tlutt ta^MMsd sajely Is AetftsMe, let tw ooa- 
slder what are the esoaosiitc prehiems. On Decemher 
Slet. 3»1«, 00 287 wriUwaye, «P«atla« mT80 »lles lit 
the United States, there w«io In servle* a total of 8S.80O 
pameruitir enrst, of which 44,860 were woodcu, #,'*32 were 
of steel, and 4,00R were supplted with steel ander- 
frames That this is a rapid laerwuie In stael and steel 
underframe cars Is shown from the fact that on Jan¬ 
uary let, 100(1, there were In service but 838 steel cars 
and 87,1 with steel underframes. In the year 1913 there 
were acquired 2,111 steel curs and 1.018 with steel 
underframes as compered with 2,388 wooden ears re¬ 
tired from service, and this rate of increase may be 
considered fairly typical of the normal |)rogTeos now 
being made without compulsory legislation, there being 
hut few woodeu (lassenKer cars, 220 In 1913 taetng added, 
and but 15 under contract at the end of the year. Nmv. 
the average eiwt of the steel passenger car has tieen put 
at about $14,000, ranging from $K,R00 for a baggage or 
express cur to $22,000 for a parlor, sleeping or dining 
car, and mnaequently to replace the 44,650 passenger 
cars of all forma In the T'utted Htates on January 1st. 
1014, where previously 1,000 new wooden car* a year* 
was atmut a nominal iiiereuse, there would be Involved 
an expense of practically $800,000,000 to replace all 
wooden paasenger cars. Tteductlng the normal annual 
Increase under a scheme of compulsory replacement, 
within ten years the railways would be calletl uimn to 
ni>ond $.'182,000,000 to replace cars neither worn ont near 
otberw Ise unserviceable Now. U> raise the sum of $.382,- 
iXiO.lKXi In these tlmea of tlnanclal stress and war con¬ 
ditions would be a stin»endouB task. Perhajaj It will la? 
argued that this expenditure could be spread over a 
number of years, so that the d<'8lre<! lex-el of safety 
would be reached gradually Orantlug this. 11 must be 
admltteri that any legislation which demands not oitly 
an Iacreus4* of oxer 50 |ier cent In the cost of each unit 
of rolling stock, but the addition of an Inordinately 
largx' numlier of such units, must be considered with 
most ciniwervatlve forethought 

The Invisible Man Behind the Gun 

P KltnAl*.'! one of the most unoriginal remarks 
one can make about (his war bx to say that it Is 
a war of luechanlsm The remark is perfectly 
true, of course Wc Constantly hear of iwsUions being 
taken bx the French because of tlte stijierlOT iiualltle* 
of their •'seveniy-flv*'*'’, and the Hermans, when faced 
bx an exceptionall.x sinblsjrn resistance, always seem to 
bring up their heavy howitzers The opiMMlog forces 
seem to Im‘ ahimt eguallx brave, that Is to say, they are 
all HlM)ut as bruxe as men can be. The difference lio- 
fneeu advance and retreat Is usually due to machinery. 
Hut, although meebanlam Is emtdiattcally the great 
characteristic of this war, it seems to have played a 
verx’ prominent part In nearly every war 
About the time of Eilxvard III of England. Ilhigllsh 
archers were lictter than other archers—they could 
shoot farther This might be attributed to the superior 
muscular power of Krltishers compared with foreigners, 
which was an article trf faith with Englishmen. The 
truth Is, the English bad longer and stronger bows, I e, 
their mechanism was superior H la not, perhaps, alto¬ 
gether u colni Idence that In th<s«! days the English 
usually won their battles. The more obviously machlue- 
llke cross-lstw and the early forms of mnnim largely 
counterbalanced this English suiverloril.v In the long 
Istw The sii|s*rlorlty of mechanism xvorked by gun¬ 
powder Itecame so obvious that it led to tbe complete 
abolition of all forms of tsixv It would seem therefore 
that, conslderxsl ns u winner of wars, a designer of war 
machinery Is at least as tm|)ortant as a general. 

(Jen Von Kluck and his army luiub- a really Impres- 
she march from the Helgluu frontier to Hie gates of 
Paris, lint how much of that victorious march was due 
to \ on Kluck and how- much due to some presumably 
siH-ctacied and narrow-chested individual living in a 
(s'l'tietiiiil atmosphere of tracing i>oiK‘r and calculation* 

In the great gun works at Essen? And when the 
French, with their terrible “seventy-fives," achieve a 
victory (I e.. advance a hundred yards or so along part 
i’f their line), has not the designer of the “sex’enty-Sves” 
rather more to do xvlth It than the officer In command'- 
It might not lie too much to say that the real xvlnners 
of modern Imtlles are not soldiers nor sailors, but oer- 
inln quiet civilians of a studious frame of mind. 

It Is jsirhaiis a little tmi early to generalize at pres¬ 
ent, hut. so far as this war has gone. It doe* not seem 
that the unexpecteil happens very much In war noxva- 
days A great deal of xivhat has bapponcxl In this war 
xvuH iiredteted a lung time ago, even in detail. Hilaire 
Helbs-'s prediction of the siege of l.K'ge, for Instance, 
was a really remarkable forecast of what actually took 
place. It appears thni. gtven all the factors, number of 
men. number of guns, positions nccnpled, and aamimliig 
e<ius] courage and morale on the part of the oppoatng 
forces, the result can. In many caaee, be iwedlcted with 
considerable nocoracy. it la atatad that Geo, Joffra 
Hsicntly remarked that be conld deaf the GenoaiM ont 



at nottium , 

chdM to (Hweiflw 

tbe rwdtt 

If It la true that as one trf tb$' 
war our military exportt xv»ti 
more accurataly than has ldtU$y4l{l,' 
rxMult of a contest between 
are only two factors which 
their calculatloas. One would bd tift 
XaiKileon on one side or the other, 
be the nnaxpected prodiwtloo of bohmIi w# 
dentediy terriWa war raecbanWm tiy xgile Mh 'iWbB- 
Itatmuts. Leaving out the sudden apriatm atA JihWMh 
aa a very Improbable contingency, It aUf»M(a 
tbe war conld be decided without ombnt 
nentatlves of the corohntanta could awel ■«art, dfi^SmlVX 
showing the dealgus, the merits of their ln*$*t 
Isms conld be demonstrated exporinteiffally. aPbe fUfll- 
tary experts would then know exactly wheue ttAW atocd 
and the whole war cxmld be worked out pupax. Vto- 
tory would be awarded to the theoMtlestty kucoeaafttl 
aide, which would proceed to exact ladnMjdaea sad do 
all the other things in strict aoct»dattce wifh mmal miU- 
Ury procedura Only no Uvea would bp lOft TbedChlllBer 
who had produced the moat horrible tmidHinlama would 
be called generaltaeUDO and deeomted urRh lagioita et 
honor and all eorts of things. H* WOutd Ut il*»t he 
accorded hla ri^tful place, an the ml wimwr aC wars. 

War cannot be considered a schutce utttll u e i ae tMn g 
of this Idud is done. In ordinary aoMiee we emperionat 
to get data. Then we calculate. We be** « cruetat 
experiment now and then to test opr dedPCClaiM. It 
uiay be that this war xrlll fnrnlafa us wkb a httc ia iit data 
to enable us to catculate the resnlta of Othen. Perhapa 
at tbe end of a thousand years a war. In tbe nature of 
n crxiclal experiment, would be necesaary to teat our 
conclusions; only by that time we imagine that hutnau- 
ly will have aboltahed real wars from polte ottaar «m- 


War ajul a Mm*i 

I T is proiiable, strange aa it mar aivear, that 
America. In virtue of her uon-pertldiiation is thla 
World War, la more Impressed by its abser footlsh- 
ness than any of the aatlona engaged in it In Burope 
one’s reallMtlon of Its Idiocy la largely swamped by 
one’s patrlottam. Boropcana think of their men dying 
In the trenches, of a glorhms bayonet charpr, at a hun¬ 
dred local but Intemwly Interesting and sUrrlug etd- 
sodes, and In their inide, rage or terror, they loae atgbt 
of tbe larger Inipltoations. Euroiw la too doss to tbe 
picture to see It: too busy lighting or acauaiug cammlty 
lists to pbtluaopbtne. Kut this ia America's xg>portni)lty 
for the luauguratlon of a great world-league of Intellect. 

The whole tribe of |ioIltlclaus, dlfdomatlc and high 
offlcla) people of all kinds have blundered. Again and 
again we have had warnings of their Inoompetence; 
tlielr failure to grapple with stxiUll problems; their 
ignoram-c at the things which count—the aclences and 
tbe arts Hurely no man who has studied these gnes' 
tloiiH can doubt that a vastly Improved aoelal system 
Is. even now, possible But who has made it posaihleT 
Not the iiolitlclaRH, not the diplomatists, not the great 
military ffgures or the great aggrcaalvely acqolnltire 
liimnclers. The great writers in Burope and Amarlca 
who. by sheer hard thinking, have Shown ua the |ios- 
stblitty of a Ivetter state of affair* than tbe existing 
one, have been private Individuals for the most part; 
men who have looked up«i our pnaont muddle and 
hated It with that divine hatred which endeavors to 
destroy In order to recreate 
We plead for the eouscioua and powerfid banding 
together of all such men. There would be seientHIC 
men wlm are somathlng more, men like Oliver Ledge; 
philowmtaers who are something mote, like the i»te 
William James; uovellsts who are smaetiitog mote, 
like H. G. Wells; chemists who are aomethtug motv, 
like Wilhelm Ostwald. These in«» have intaUtgenoe. 
sincerity, and power—the greatest p«w»r, tbe power 
of loflucnclug public oplnlou. They are locoaiparaWe 
prigaigaudiats. We want to add to thahr number. Let 
their coHeagues and rivals take a hand wldi them: 
let the scientidc and artlatic oomgMiilitkHi thropgtadtit 
the worhl become setf-couactous; let 4he«»x t pgyt hv T 
and direct their activities to tbe one gmat 400 . 

So there would grew up, within tha oihre»s*Ma fnltha- 
work of our present srif-seeklng paUthgU goreRMnaOlh; 
a real controlling and dlrectlag pawar, mhHOag *»« 
thought of the world nntU the iiTairtatthl* mmi» «* 
puWlc qpinioa made opr pollttoal (gadatiiiiAiU' ««*»•(», 
Emperors, heoators, atid wbat-ttoi 
umtdwd out by clear and bouret tbiliaKbNii; 
have ueltber the drelre nor |kt ^MkHr 

prove, to mipply thona^vH TMa]i'y»d.i|fM|lthl 

there ar* alnaidy Indtcatlona that 

is afoot And MmarkMr Mt vtptno 

meat, <*a proAt hr mavruio . 




life 

' fa Attoat 

^^i0rft0Mli^ t^W^for m WavfMM at miJL 
ti ^ fafa«d 'pi>tf<»Ha» at tba 

-to Whitechapel, in- 
tilm he inw without operatm from 
4M«|t4 MMim* ** «» *««nWe epewi of 25 mUee 
pet'hfMor.' M fbwiiAMti fJMlORnh then Witt he eleetrio 
fimjfitm to traaotar the WM^ to the eortbc oiAoee, 
Bhphr^l!^ 'iJh yi a w hi ft, teeha —a aumber of piant« 
in ft. llo,, ^thdubhijr oommerewl oxygen 

eMeMIjrftlUr, A 10 to IS ptr oeot eotutiob of oaustie 
•ode or ewiuiie poWft fa employed. Through this a 
ounWat df ftetel^ fa pawed ud the oxygen that ool> 
ieeu atwt* etoitiode fa heapped and led off to a oomprefr- 
Bor, fahiie the hydeogeai fa permitted to eeoape. If we, 
in thfa oOuhtry, ftOWed anywhere near the aaronautio 
aettYfay Xhtropean couutrtee the hydrogen would 
also be eetteoted add used for the inflation of baUoons. 


JMHWMd jjtoetiWcaHaa in M«iitaiia.—C>antraots have 
been fat for the efaetifteatlon of the Puget Sound lane 
erf the Chieago, hCftwaokae A St. Paul Railway, between 
Three Forfta Mid Dear Lodge, a dfatanee of 113 miles. 
This fa the first step toward the eleotrifloation of the line 
from HaHowtoOt Montana, to Avery, Idaho, a distance 
of 440 milw. Should Uifa prove satfafaetory, it u planned 
to extend the dleotrided section to the coast, making a 
total nt about 850 ndlea. It fa bdieved that ^trio 
ioeomotlves will provide muoh better service and leduoe 
the operaUng costs over those of the present steam sy»- 


Kfanfrical Bnergy Cram Canada—Of the eieotrioity 
generated in the hydraulic power plants of Canada, just 
aoroes from our border, more than half fa exported to the 
United States. Aooordisg to a report issued by tbe 
Canadian government, 1,343,404,007 kilowatt hotits 
were produced in 1013 by Ca n ad i a n companies with 
transmission lines spreading over tbe border. Of this 
total, 772,597,040 Idlowattrhours was transmitted over 
the “export" lines while 770,887ftS kilowatt-boura of 
electrical eneigy was retained for uae in Canada. Of 
course this dow not repraaont all the hydro-efaotrio 
enwgy generated in tbe Dominion. There are stations 
at Montreal, Toronto, Quebec and Winnipeg that manu¬ 
facture electrical energy for domestic consumption only. 

BrWsh Wireless Amatenra and the Wnr.—So much has 
been said in dfaparagement of the amateur windess 
telegraph operator that it fa a pleasure to hand him coming 
in far some official appreciation. Wireless telegraphy 
fa playing a very important part in tbe present war, not 
only on tbs Suropean battlefirids, bnt also in defense 
of the British oowt, so that an appeal has been issued to 
amateur operators to join the I^>st Office staff and share 
in the wlreiew watch that fa being maintained by the 
government. Tbwe fa also a eall for efficient operators 
in the navy and in the army, and the wireless amateur 
has a chance now to make practical use of tbe experience 
he may have gained at tbe expense of some annoyance 
to oommerofal wireless stations. 


**Perr*wa«’’ Tungsten Lamp.—The "ferrowatt" is 
the moat reeent novelty in the way of European lamps 
An improveiaent m filament process allows of ahandoaiag 
the usual sigxag mountiag. and tbe 3-foot length of fila¬ 
ment fa wound in a compact spiral so that the makeup 
u much stronger. The filament is mounted at tbe middle 
of a spherieat lamp bulb and fa hold in shape by hooks 
arranged in circular form around tbe filampnt so as to 
keep the filament from ftdllng in Maximum light fa 
sMtwed in tiie vertical direction because the inoandes- 
cent body now Uea at the center of the lamp and is very 
compaot, ao that vertical lighting fa said to be five times 
wbat the old forms gave, and the horisontal lighting fa 
reduaed by only 23 per C«it. With a reflector, tbe 
horfaoBtat light ean^w fap t eaaed, hosvever, if need be. 
Tfa« p0W huap fa about 2^ inehes in diameter and is 
made fat 38 oautBe-power stae. It fa specially good for 
(able tig^fttg. 


IttuMtaatlag ftigt o es Hhg a»d Uw Wv,—In a discus- 
sion before the ftumliiating Engisemsg Society erf 
Umdon, by Mr. Leon Darker, a few weeks ago. attention 
war called to the exelrilpttt opportunity now offered of 
studyiaE eWhft OtMcftbr of JUumiimtiiig engineering 
ta the i>*<htlipr eBaufthMwyeru from the wer. British 

ritfaa AiiA. tow^ have found themaeiVM turned back 
suddMdy the oot^faianr of a hundred yean ago, in 
the utattwr M ftuiftaftKi. Tbe effect of diminished 
Ugfatlhw to nrbU ib a d«j»eirtBg effect that keeps 
peoade Ihdobna olMfaiti MupfilBgt and the patronage of 


the DpMibttl.. ft faMbroihftt out that, instead of an in- 
ftwbhas bemi a deOreare In the past 
lighting JMde the 
dri^ .pf' V|flb^a ftiBHi c^td. Ptoimer Ughtlng in 
etreht tdjp'ft ^ subway train*, 'which have 

IlghM, rafao* tlfa iofarcriing 
k atirnotloft of the 

(WlW^oftwylHaoe. Another 
. ,^,.,#‘f(!^*«idalfcmof the Ughttag 

mat hi tafawduoiug the far 


Seknec 

The Weefter ever the Western Cattle Rangea fa the 

subject of special dally reports which, aoeording to the 
last annual report of the Weather Bureau, were in¬ 
augurated last spring and have elicited much approval 
Reports from a number of points in the western (Ireat 
Plains region are oollncted daily by telegraph at Am¬ 
arillo, Tex., and thence dUtnbuled in bulletin lorm to 
the cattle and financial intcrestit m thi' Hurrounding 
country 

Saspendleg Mendel's LawT—An artuOo of interest to 
plant-breeders in the oum'iit ihhiic of tbe S. ientivic Am- 
EBlOAN SupriJCMnNT. No. 203fi for Januarj 9tli, lUl.'i, 
by Dr. W. P. Jenney, descnlMs. tbe inetliod followed 
whereby the hybrid Japanese moniiiig glon ih made to 
reproduce itself true from seed Tbe o|M*ralion of 
Mendel’s law, which fa not manifested until ilie HWond 
generation from seed of a hybrid, fa ingeniouslv aioid.d 
by repullenating the hybrid with the pollen of iIm male 
parent, whereby no true second generatiou oooiim, but 
only a series of progressive first generations, on whieh 
the Mendelian law has no action. 

Dr. Bom‘s VlsW to America.—Prof. J. C. Bose, wbofsi 
disoovenes regarding tbe continuity of physioiogieal 
responutt in the plant and aiumnl oreatiMi great inlereat 
in England and the C'ontment, fa now in Amenea on a 
scientific mission from the British government Pnif 
Bose exhibited his resonant recorder at Philadelphia 
before Section O of tbe American Association for the Ad¬ 
vancement of Science on the 29th of D(o<-mber This 
instrument records time intervals os short as the thou¬ 
sandth part of' a second, and measures tlie pereeplion 
time of a plant. On the llth of January Prof Hose will 
give a discourse on “Plant Autographs and Their llevcla- 
tions," illustrated by ongmal expenments, before tlie 
Acordemy of Sciences, New York. Before his retuni to 
Europe Dr. Bose will lecture before the Columbia Um- 
vewity, the Academy of Sciences, Washington, the 
PhilosophiosLl Society of Pbiladetplua. the Twentietii 
Century Club, Boston, the Uiiiver«itu*« of Chicago. 
WfaooiMin, UUnofa, and Michigan. 

The European StariSng (Btunms vulgaru) was intro¬ 
duced into the United States about 2/j years ago, and its 
range has gradually extended over much of New York, 
Now Jersey, Pennsylvania, Connecticut, and Massa¬ 
chusetts During its migrations in search of food i( 
rangiv much farther, Iwing fre<|uenlly found as far south 
as the Distnot of Columbia Accrding to the Bio¬ 
logical Survey, which has recently made a siudj of this 
bird, it will probably sprtwxl ultunateh over the whole 
country, in spite of the fai-t that four stales in whieh it 
exists have now withdrawn all proioiiion from il, while 
its sJiipment fnen one stale lo another has Wn pro¬ 
hibited under heavy penalty by Congress It apiiears 
to lie an undesirable addition to our fauna, on aeeount 
of Its fondness for small fruit, and l^isiause it lu'su in 
tree cavities, boxes, or riwsses of buildings, and is thus 
brought into competition with more useful native birds, 
such as the bluebird, purpie martin, and flieker. On the 
other hand, the slarluig di«troys many noxious insects 
and does not apiwar to l>e destnu tive to grain erops 
In the old world, espisnally Oerman.v. the starling is a 
favorite cage bird, b.-ing taught to whistle tunes and 
pTonouni'e words. 

John Molr.—News comes fn.m Dis Angelos of the 
dimth there, on December 24lh. of John Muir, the widely 
known naturalist. He had Immoi vfaiting his daughter 
at Daggett, when* lie was stricken with imeumouia, and 
ronioved to a hospital m Los Angeles, where he sue- 
euinbed at the age of 7(5 years. 

•John Muir was born in Dunbar, Scotland, April 21 si, 
133S, and come to this country when 11 years old with 
hta parents, who settle.! in the wilderness of Wisconsin. 
He secured more tlian the ordinsTy ciueation by his 
own efforts, studying early and late when not engaged 
in farm labors, and later pursue.! his studies m ilic Um- 
vonsity of Wisconsin His love of natun' indu.‘.'d lum 
to take up a wandering life, during wlileh he cvered 
much of the territory of the Southwest and West, eon- 
stantly increasing hfa knowledge of natural history, as 
well as allied sciences. AIhioI 1876 he joimsi the Unitwl 
States Coast and Geodetic Survey to onal.le him to ex¬ 
tend the Held of hfa obeervattons, and .‘overed grtsal 
sections of Alaska. The great Muir Glacier lieors his 
^ame. He was one of the party that went m w«.reli of 
Deljong and the lost Jeanette expedition, and also of the 
Corwin expedition, ddring which ho liad an opportunity 
to study giaeier formati.m of the Boring 8r«, an.i the 
coast of Siberia, and later wont to Switrerian.1 and Nor¬ 
way for purposes at oomparison, Beeidtw Iwiing a natur- 
aUst ho 'was an able geotogist, explorer, artist and philos¬ 
opher, and in his younger years showed that ho wo* a 
olevor inventor. He was widely known os the “Guardian 
(rf tbe Yoseraite’* and tbe “Naturalist of the Siiwnw" 
from hi* intense interest in those regions, and he did 
mooh for tbs preservation of the national furests and 
parln. Hfa litnwry wmk fa widriy known. He received 
maty hoaon from imifaturions of learning, and was a 
aMKObtt ot 4 Qtunbfa’ of scieotifio societies. 
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AeronaotiiN 

Swias Army Aeroplanes.—Reports before the war 
stated that the Swiss government had decided upon the 
types of aeroplanes to be adopted for use in the ajTiiy, 
and three makes were officially approved, these being 
UiP Bl^riot (monoplane), Ixihner (hlplniie) with fixed 
rtiotfir and water eoolmg, and a type of aeroplane built 
ill G<>rmany a<i.*ordmg to designs of the Swiss enginwr 
Schneider, which ai-oouiits for the pn'ferenc.' given t.i it 
This apparatus also has a fixed waU>r-eo.»led motor It 
was stated m tbe German press that all the aeroplanes 
for Switzerland were to Is* built m Ci.rraany, but the 
olxive statemeiit eoutroverts this It is impossible to 
say how many machines were secured liefore the war was 
declared 

German Aeroplanes Drop Bombs In England. - On 

Dwember 24th and again on Christmas Day, G.’rman 
aviators flew over England and dropped bombs On the 
former day a machine appeared high above Dover and 
dropjied a single bomb in an effort to hit Dover Castle 
The bomb fell m the garden of the Rectory an.i did no 
damage British oeroplantw arose in pursuit, but the 
German niachm.-s hod too great a start and they were 
unable to overtake them On Chnslinas Day a second 
Oennan aviator flew over England and pi'iwtraled as far 
as lics'Lester, which is but 28 miles .'ast <if London and 
7 miles from Gravesend. The bomb which be dropjied 
fell m a road and did no serious damage On the other 
hand the attack made by Squadron Commander Richanl 
B. Davies of the Bntish Naval Air Si>rvice on the air¬ 
ship shed in Brussels the dav ladorc ('hnstmos is thought 
to have htwo succ.sisful in destroying a Parseval air¬ 
ship Lieul Davies, in his h’aj-man biplane, flew dir.wtly 
to Brussels and dis. barged eight bombs upon his first 
attack Six of these lie believes hit the shed an.t did 
wTious damage He dropped four more m the seeiuid 
attack, but owing lo the clouds of smoke which arose from 
tlie shed the damage eaimei! b\ the latter .snild not iw 
ase.'rtained 

Turkish Aviation Programme —According to state¬ 
ments published >H>fore the war, Turkey, following tbe 
example of the other jsvwers, entere.! the aeroplane move- 
in.'at, and nmj even be in advance of some in the way 
of marine a\ lation 1 ii eonsidentig tlio maki'-up of the new 
aeroplane fl.s’l there was consid.'ralile comix'titi.m ho- 
iween construnlors of France, Germany and America, 
(bo last r.'pros<'nted liv ('urtiss, who mode a senos 
of flights upon the Bosporus to show the ailvantagea 
of his fljnng Dial It 8iuH>ars, however, that French 
builders came in for a gmid port of the orders, and the 
Kieuport establishment w^as to furnish as many os 30 
hydro-aiToplaties Aeconlmg to a ginxl authority, Turs 
key intends to fit up three eeiUers of naval aviation, 
and the abovc-m.mtioned inariiu. flyers ar.' for this 
purpose Those arc of 80 horsi.-Isi'W'er, the Rhone Ivpe, 
the same as made such a gisid ix'rforinanee at the last 
FVeneh naval maneuvers and W'ciit through a senes 
of bnlliant flights at Bizerta, on the M.riilc*rrunt.an. 
It IS slated that the Turkish ariiiv has alroa.l> 25 pilot 
officers who are now in good traming Cajit D.' Goys 
18 engagtd in organizing lioth the ormv an.i the navy 
oeropluno servic.* No doubt mailers lave ehangwl 
considurably since the war brok.' out 

A Snrcesgful Naval Aeroplane Raid on Cuxhaven.— 
Eneourag.-d bv I be former raids on Dusseldorf, Fned- 
nelishafen, and Brussels (by Coiuniander Davies on 
Deoemlier 24th for the purjaiw of blowing up a Parseval) 
the Bnlisb autboiiliis. oamwl out a similar raid from the 
stsi on Christ mas Dav S.“ven a.Toplanes piloUsl by 
Flight Commanders Oliver, Ilcwl.'li, Boss, and Killer, 
and Flight Lieutenants Mile.v, Edwards, and B1a(‘k- 
liurti, participated in the raid, which was made off Heli¬ 
goland from two Bntish cruisers and several deslrov'crs 
and submarines as a base Tbe water craft managed 
to thread thoir wav suec.-ssfull^ tbrougli tbe mines and 
to get within a short distanc of the (east, where tll.’y 
remained for thnn' hours without being fired upon by 
th.- German torts .ir warships and where they safely 
re-embark.xi thn'c of the scm u hvdneHeroplamw with 
Iheir occupants, befor.> returning h.ime Thr<x> other 
aviators returne.l to their ba.se and were piek.s! up by 
submann.'s, which aft.'rwards sank the aeropIan.Ht so 
that thev would not be captured Flight Command.'r 
E T Hewlett (a son ot Maurl.'e Hewlett, the novelist) 
was the only on.' w ho did not return His niaehine was 
found wreok.d some eight miles of Heligoland and Us 
pilot was thought to have iaien lost As soon a- the ships 
had arrived off the coast in hmail daylight, but, under 
loggv weather conditions, tbe seven aviators t<«>k flight 
with the purivose of dropping lionibh u)>on various imuius 
of military sigmfieafi.w on the mainland The Gerninns 
state they did n.i damagt. bevond setting nfin' a gns innk 
at Cuxhaven The> repelksl the attwk with their own 
at'roplamw and a ..ouple of Zepix-lms, hut once t-h.- latter 
hod received a few shots from tbe aircraft guns of the 
“Undaunted'' and the “ Arethusa," ihe\ withdrew and 
did not any longer risk destruction The Germans claim 
that they suffered no casualties, go that ihe fight wac a 
driiW except that it awoke (jermany to the fnei that she 
fa quit* in dangvT from the attackn of British aircraft. 
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The Balboa Docks 

How the Solid Masonry 
Columns for Supporting the 
Great Wharves at the Pa¬ 
cific Ocean Entrance to the 
Panama Canal were Rapid¬ 
ly and Economically Con¬ 
structed, Carrying the Foun- 
dations Down to Bed Rock 



Adding a new section to the concrete eniasoB dtit it 
to form a pier for the Balboa docks. 


T IIR oiteraMon of h great caual like that nt Paimma 
niHf'HsltHtw tlu* codwtruotlon of exteimivp auxiliary 
workH Thus, at Itallxrti, on tho soul horn or Pacillc 
tcroilnuK of the Kr('Hf waterway, extensive wharves and 
piers are U'lnit Imlll As some of the toiuls to Ik' carried 
are very ifTfait It has l>eeii deemed advisable In (teneral 
to earrv the ro\in(latlona to solid ro< k This Is liy no 
means one of the easiest of eiiglnwrliig problems Is'- 
rause of the mss^isltv of eomhatlng the water The 
surface of the soil is, In part, actuallj ooverwl with 
water, and the soil itsi-lf Is pretty inucli everywhere 
liemientwl witli It The metlKsi of reaching the rts'k 
througli wuter-lH'arliig inalerlal pursued in New Vork 
elty, Iti I lie coiiNtniction of tlie foiindiitlons of the grt>at 
skyseraiM'rs In the extreme southern end of Munlmt- 
tan Island, Is to iisi' the iineuiuatlc caisson This U a 
very sure nietinsl, hiil II is also decldcillv e\|)enslve 
At Ballioa u lalsson Is emiiloytsl, but It Is o|s>n at both 
ends Large shells of i oik reli‘, 7'/j feet in dlaiueter, 
each (i fis-l In lieigiit and ofsai at the end. are first 


constructcil They are ttie sectional jMirfs of what 
wilt lH‘ long cylinders reai'hlng from the ris-k up to 
the deslreil level The metlxsl of pixs-edure is to aet 
up s<*voral siaTlous, one atop of the other, tlie bottom 
one Ixdiig fitted wltlt a metal edge and having some¬ 
what illlTcrenf illuienslons If the ground Is quite soft 
the shell will entet a shorter or longer distanee Into 
It simply iHSMiuse of the effect of gravitation, however, 
uJi orange ix'el bucket Is emi>Ioyed to dig away the 
mat4-rlal from the iiishle. As this la dug away, and 
additional ststlons of shell are added above, the cais¬ 
son will sink de<*|»er and deejH'r. until nt last It reaches 
rock Sometimes caissons of the general description of 
those tielng sunk at the Isthmus stick In the earth 
and give ii great deal of trouble For example, when 
a caisson is being put <lown there may be less restst- 
iince on one side than on the other, this rlrcomstam-e 
issiultliig nt limes In tilting the whole calsaon, and It Is 
very apt to stick Apilii. the < uftlng edge may he going 
down easily and rapidly when suddenly one aide eomes 


Into <ontuct with a boulder. However, at Panama,~ln 
one month thirty-one caissons were succuoafully carried 
to rock at an average depth of 80 feet. 

The caisson soctlona have a wall tUlckneaa of 1 foot, 
so that there Is an ofienlng of r>Mi f**t Itt which to 
W'ork the orange iteel bucket lOaeh section of the cnla- 
son weighs about 4 tons, so that It is neceswary to 
provide a powerful apimratus to lift them luto place 
for sinking An onllimry nilsson from rock to surface 
will contain fen or eleven secthuis 

When a complete («issoii has been sunk to rock and 
Its Interior entirely fHssl from earth. It Is ready for Its 
filling of (xmerete, which (oiiverta the whole Into a 
solid K-foot <x)lumn, reaching all the way to the rock, 
ami thus affordliig u strong foundutlou for the wharves 
and piers. 

As a great many of the concrete sectlona had to be 
made, steel forms wore omploytsl, which may be 
maxi over and over again A concrete mixlug 
plant, ojs'rsttxl by a steam et)glne, was establishfxl on 
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nMUiW on K tomporw^ twnek, and the con- 
cnte tiw ran Into <ne piora tnmigti a tube, 

wttlnti «in^d reach nertral ptew ttm a aiOfle location 
(tf tl^S'nixtnt plant 

An! Uiea ot the heavy eerrlce to -tliiob the docks at 
Pf»t^ may be pot may be satiiered from the fact that 
Dt OM pClat tike vUl carry kWo Areat coal an- 

loadera. 'theae are towaivllke atructares IflO feet tall, 
eaefa akpalnK on a donMe tratik hetwera whicb a roffular 
railmur trnek la arranged. Slaofa 4over oacriee four 
steam and a hopper, wbkb may contain as 

much aa W tone of coal. 

Nrtiito Work Upon tko ''£mprew 

of Irrisnd " 

By Robert G. Skerrett 

LTHiyVOH lost some months ago, salvage work ou 
the Ul-fatM “Bmpress of Ireland" has only recently 
drawn to a tdoae In the 8t l/uwrence River. Probably 
no sunken wreck has preeented a more difficult task 
for the salvors than this ship. Originally, the Canadian 
government employed a Canadian organlzatluu whic'b 
made use of facilities developed by Mr. William Wal¬ 
lace Wotherepoon. the well-known salvage expert. The 
latter personally attended to the work, and was a 
potent factor In Its success, although the fullest credit 
must be given to others, and acknowledgment must 
be made to the splendid services rendered by the Brit¬ 
ish nsval divers who assisted In the haxardouM tasks 
of recovering the bodies of the dead aa well as the 
malls and the silver bullion ston'd in the speetc rootu 
At the j«rtlcular |K)lnt on the St. laiwreiuv where the 
"Bmpress of Ireland” went 


engaged upon the Job only cme man lost bis life. He, 
unfortunately, slipped from the side of tbe sunken liner 
and dropped Into much deeiier water Tbe suddmi ap¬ 
plication Of hydrostatic pressure confused him. and in 
his excitement. Instead of opening his air valve, he 
screwed It cloeed. and actually brcdte off the little 
hand disk! After that fatality every valve seat was 
notched eo that air would reach a diver in distress 
and keep him alive until aid could be sent to him, no 
matter If be did Jam the valve by mistake. 

All of the bodies were recovered that could possibly 
be reached, and this was really the prime ooneem of 
tbe cMdals of the Canadian Paelflc Railway; also the 
bullion and specie in the strong room were salved ; and 
up to date substantially most of the mall iMHichea hove 
been brought to tbe surface. In addition to this, tbe 
steel masts of Uie “Bmpress of Ireland," which were a 
menace to navigation, were cut away with air drills 
This entire undertaking marks a notable advance In 
deeiewatcr salvage operatUais, and shows that even the 
Uangenais conditions on the 8t l.awren«‘e will not daunt 
determined men wlien guided by thoroughly comiietent 

The Higrhegt and Lowest Temperatures in the 
Atmosphere 

HK classic example of extreme liot weather Is the 

tomiierature reaillng of 127.4 deg Fnhr. re<‘or<ie<l 
at Ctiargla. an oasla In the Algerian Sahara, on July 
nth. 1H7» It must not la* supposed, hi>wpvet, that this 
Is the highest temiieraturt* ever known to have oe<'urre<! 
In the atmosphere It is merely the maximum ever 


Zembla. A minimum thermometer left here by an 
Austrian eipe<lltloii In 1N72 was found many years later 
to have registered a toinperature of 95 K degrees Itelow 
aera The lowest average temiierature throughout the 
year Is found in Antarctica, though tbe winter tempera¬ 
tures here do not fall so low as those alK)ve mentioned. 
The minimum Individual temjK'rature reading thus far 
reported from the Antarctic Is 7:i.S (legrees below 7.ero, 
ohserved by AmundseirN exiH*dltlon on August 13th, 
1911. 

The absolute minima of temperature heretofore meas¬ 
ured In the atmosphere were not, however found near 
the earth's surface, but at an allltvule of several miles, 
and the measurements were olvtalned with self-rnglstcr- 
Ing^ikianBigO^ attached to "wuadhig halloons," The 
“record” up to date is 133 deg below zero Fahr , and, 
strange to say, this extremely frigid temia'rature was 
found about 10 miles above the Island of .lava, only a 
few degrees of latitude from tbe equator, A tempera¬ 
ture of 119 degree's Is-low siero has been measured 
almost exactly over tbe equator lit Central Africa, at 
an altitude of 12 miles, 

Amoie 

O NIC of the natural resources of the sandy isvrtions 
of the (Jreat .Southwest Is used to great advarritage 
mostly by the native Mexli-aiis. In their prraH'ss of laun¬ 
dering wiMilen goisls of line texlurc 

A spei-les of cacti, native of New Mexico, often taken 
in rarmmun with several other s|ms ies of cacti, which 
have detergent jirojtertles, undt'r the head of nmole, 
hut more sclentlllcnlly known as the species W.H-hugullla 
(A (/arc halt I (li nnthii), abounds in praetloally iiu'Xliaust- 
Iblc (iiiaritllles throughout 


down the water is quite 1.3H 
feet deep to the surface of 
the soft mud bottom, and 
hUfh tide Increases this by 
quite 14 feet. This means a 
very strong ourrent. espe¬ 
cially at ebb tide, and Im- 
isiiied a working rrerhsi of 
hot .lO mhmtpH at each 
slack tide twh-e a day 
Apart from that, the wa¬ 
ter was so eold that the 
divers’ hands soon ber-nme 
numb, and to protect them 
It was necessary to employ 
mhlwr mitts. These were 
of Amerkrau make and thin 
enough to enable the diver 
to gutde himself by his 
sense of touch—eomethlug 
u|K)n which he has to rte- 
jiend very largely In deep 
and dark waters 
After sinking, the “Bur- 
press of Ireland" i«rtly 
righted herself, then heeUsl 
over at a very sharp angle, 
and settled deeply Into the 
mud of tbe liver lied This 



added greatly to the Krlts 
of the work and made esiw- 
eltlly liaaardvHis the oper¬ 
ations Incident to getting 

through the steel side of the craft and following a 
devious route InUt the ahlp’s strong room. These ef¬ 
forts required that the divers ahonld work at the very 
nnuaual depth of 100 feet inside tbe l>ody of Ore ftmnd- 
ered liner, and, to make tliem familiar with their olr- 
Jeetlve, they were previously schooled by means of a 
cardboard model of the Internal structure uhuig their 
route, further, that their risks might he lessened, 
flanktug doorways and one vrvide passage were bulk- 
headed off lu order thut tbe men should not go astray 
nor their hoee, lifeline, or telephone connections be¬ 
come entangled. 

The telephone played cn Important part In th* o|xvr- 
atUms. Thl* telephone gisaT was of English design, but 
aemewbat Improved by American telephone engineering 
praetlcea. Becatim of the dangers Involved, the divers 
worked always In palrv; and aa soon as one couple 
came to the surface two more i^^en were Immediately 
ready to wury on the work. One of tbe best thUigs 
done wke that of drtlUng Into the edde at the ship and 
cutting an ample paaaagewoy. The men worked upon 
a piecework baala. and they pushed ahead so rapidly 
that their rate was hut tittle ahort of that ordinarily 
deemed excellent at a Rhiiiyhcd and lu the open air. 

The Mdvage craft wa» provided with a oompressod 
alf iqtsiCain, and the dlveni reoelvod their air from stor- 
Bg«it«aki itntrad dtBram jnani*. aa l« the common cna- 
tCTh,. thpn ww ^ a hMqtital or decompreaelon 
tatiR goeb ha 1» ogatj tefe & taw Hotted Htatee in toon- 
dhJil^ MhyihMpWa, Tba diving waa carrted 

out Ajjhhthaily to -tide ffwamlhed by the Brtt- 

adratlflc tMta, 
#..tw«tv» diveto wen 


Invelved tbe dlvon* went <lowu Id palre llrlnglog 

Notable salvage work on the '’Empress of Ireland.’’ 

measurt'd by the sbadwl thermometer of a regular me- 
teorologli-al station, in tile Interior desert reglmr of 
New South Wales the traveler Stuart iwice measured 
131 degrees lu the altade. tJrldlths, In his "Travels In 
Arabia.” mentions having observed the heat during 
land winds to reach 132 degrees In the shade, and 15« 
ilegrees iii the sun. In thia eoiiiiectlon It should la' 
remarked that readings of a thermometer "In the sun" 
are entirely unreliable, because tbe Instrument Is 
directly lieated by the suttsblue. and uo longer records 
tbe temperature of the air a round It. In the Northern 
Olrcara (India) tbe temperature on one vxTaslon Is 
reported to have stood at 106 dv-grees at midtiipht. and 
at 112 degrees at 6 A M Night tem|H'rature« of 100 
degrees and more are common lu the Arabian desert 
The most extraordinary sUade temiveraturv* on reeoril 
Is 107 deg. Fahr,, said to have been obaerved In the 
Deaert of Gobi, but this observation is eortalnly ques¬ 
tionable. 

At tbe oppoelte end of tbe scale we have the famous 
reading of 90.4 deg, below irero Fahr reeonled at Verk¬ 
hoyansk, Sllrerta, January 15th. 1865 This often r|Uoted 
record has, however, been beaten recently at the same 
place, with a reading of 97 • degreea below aero. The 
exeesaive «>UI prevailing In thle part of Hlberla In win 
tor Is the more remarkable when we consider that tbe 
eame region oocaalonally has temperatums as high as 88 
destreefl above aero to •ommer—a range of 186 degrees 1 
Tlte aummer la about two months long, and tta hot days 
thaw the grouBd to a depth of about 3 feet Verkho¬ 
yansk would be untehubltable to wtoter. but for the fact 
that It a«T« uxpMteooes much wind at that season. 
Another “wltrtef ooW^sMe" apprara to He over Nova 



gnninrl befor*' the nxits 
braneb off, K tire pari used by tbe Mexteans for Its 
soHp-gtvlng priiiH'rtb's 

Bv tbe use of the axe the leaves aud upirci portion 
of the trunk are cut off ami thrown away A bole 
several feet rb'C]' Is dug around the lower irortlon of 
the trunk The plant Is then cut off lust above the 
r<sits The outer hark, also of a hursl lltier-llke coia- 
tsrslUoii, Is las'ied off and the n'lnaiiiiiig tlbrous tissues 
are plar-ed In the open sun to dry After It is thoroughly 
dried It U then cut Into small chunks or pulverlxed 
Into a iMvwder, wrapjied In a cloth and placr'd In the 
wash tub or reasel lu rshhli the woolens iir(> |{> Ire 
washerl After boiling for sevr-ral hours a wrsslcn trad- 
dle or stick Is rnsed to stir the mixture until a thick 
lather Is formeil 

The elothos to be laundererl are then iilarsxi In the 
mixture, and lu case of wisileii grssls allowed to soak 
over nlglit The usual meflnsl of rubbing on a Ivoard 
or eorrugate<l pier-e of metal and rinsing in clear water 
Is then followed 

Woolen giMxls, wpeeially sweaters ami the like, which 
are washed with amoie Instead of ordinary soap, will 
vHttue out like new, their texture soft aud silky and 
every thrt'ad thoroughly cleansed No shrinking ever 
accompaules Ibis pnss'tw. It Is for this reason rnalitlv 
that It Is used by the Mexicans in washing rhi-lr bcau- 
ttful and finely colored hand-made wrxrleii blankets and 
serapioB. 


Thf Work of Exploring (he Upper Air with kites 
and halhxMUi heretofore carried on by the Weather 
Buroan at Mount Weather, Va, has been traosferred to 
Drexel, Neb. 














BMUNr GmA PlMft 

A n Impresidw example of Amerkan Inveutiro 
faculty, comhlnwl with OMChanicai eWtckncy oud 
OTgauliwtlon, a» found In a large plant malntairHHl and 
curated under the tM»Nt of modern conditions, Is shown 
In the reconstruction of the plant of Thomas A. Edison, 
Inc, Ht West Oruutte, New Jerw‘>, after the disa-ftrous 
tire, which (Kxxirred on December 9th, 1814. While (he 
mime of Eiltsou and many of his Inventions uie of 
foiirse hoiiseliold words, the general public dm-s not 
aiUireelatc that with his Inventive geidiis there has iiccn 
couphij an eff«s'tl»e s.vsteni of orgrtnl^iitloi) and adniln- 
Istratlon, not merely of one large Industry, but of u 
groui) of Industries viigaged In the large si ale manu¬ 
facture of sncli ilissiuiiiar prcsliicls ns iibonogiaiih and 
records, ebM'tiic primary hatferles, kliietosiopes aial 
motion fiictiire tilras, both for eNhilaltiai and foi the 
boasehold , dlctnllng uiachlneM , kliietnpbooes , ulteniat 
Ing current rt'cflliers. and bouse liglitlng I'ontiolleis 
Not only are these the linentbajs of a sloglo master 
mind, but they have Iweti nianafai ton'd \lr(imllj 
through n single orgaaiz.itloii uader the <ontro) of the 
inientor himself, with faclllries ade.niate to iiadertake 
not (aih the asseiahly of \ailoos parts, hut also their 
(oniplete manufacture, from often (he i rudest raw 
materials Therefore, tssaioailealh, as well as from 
the stundiadnt of striaturul cngiaeorlng, a Hre damag¬ 
ing some ele%en liulldings and extending over an area 
of nearly six acres must he reganled as an imiajrtunt 
eontiagratlon, purtleularly yvlieo the total lo's Is well 
In excess of a million dollars Hut such a disaster, 
when It iHitalls n well-orgunlxed Ameihan (ilunt, Is hut 
a test of Its strength, elhclciuy oigHoizathm, aud 
isiwer of rei uiieiiitlou. and oine ag.itn we have 
this Illustrated at the Edison yy.a'ks .So llttte was the 
gri'ul lineiilia dlseourageil tlnil before the ruins were 
cold he had assemlilcd his eiigliieeis, oideied the clear¬ 
ing HWin of the df'brls, and the ieeoiisfnu lion of the 
great plant furnialiing oinjiloMiient to tlioiisniuls 

I'lna'iilx-llke there Is heliig ri'stoied from the ashes 
In West Orange a gnaip of Imildlngs In whhh Urn U*s 
sons of the (Ire Inne las'ii aiiplled, yyhi'c wUli <ement 
made at the Etllson works, and with plans of buildings 
pnslucisl by nicmlmrs of ills own staff tlicie will sisai 
he In ey Idenec a grmtp of faetory hul'dliigs that will 
piactically he models of rmsiern < onstriictlon Although 
relnforcetl lomrcte Is usual for a modern fm tory 
loiUdlng, III how many (iisi's < an the lement lie pro- 
diKisI hy the same owners iiiiil mixed and east under 
the directhai of their own englinsTs'' 

In putting 111 order this huge and riuuarkHhIe plant 
natiiially the riist ('(aisldeiatloii was the hulldlnga 
struetiiuilly damagt'd the least In these the Intense 
la at h.id hroken through the windows and will) large 
glass exiiosuies not prote( led hy wire glass (onsUler- 
aide damagi' was (haie to the building us well as the 
total deslnicthm of the (ontents This deftnt in the 
original eonstnn llmi yvas far fiom gissJ iiradlee, yvhlch 
yvoiild have retiiilreU wire glass Ais’onllngly, the first 
stop In the rei'iaistriu tioii xviis to provide nietiil sash 
and yvlre glass fia the laiiiit out Imlldliiga, and the 
idionograidi ns mil hulldliig was the (list to ris-elve 
Hfteiirlon, some I'-lh new windows being piovhhsl yvlthln 
llins' yveeks 'I'lils Illustrates the promiitliess yvlth 
wlihh sudi lonstiudhm (uii Is' undertaken On I>e- 
(cinla'i 1,11 li a leading tirni manufadiiiIng metal yyin- 
dow flames leeeiyed an ordei foi a regular factory 
type sHsli with light VJ hy h i indies eiidi hay of the 
yynlls tmiiig is|iii|iisMl with (luee syving sts thais Six 
days later the first iiorlloii of the sash was shliijieil from 
lonngslow 11 hv express, delhered at Orange the next 
day and the lollowliig morning some sections were 
ered.sl H' Jiuioaiy 1st piadhally all sash in this 
liulldlng had la'en eredi'd and the gla/.lng yvlth Syenite 
yvlre glass was under yyay In the meantime the hulld- 
tngs had las'ii ch'iired and put in n tidiness, so that their 
regular use yvas laily a iriatfei of a few days 

In other eases wlieie tlie i olomiis iiiiil llisir hennis 
had shoyvn failure, due lo the uimsoally hot tire, these 
(sduinns yyere luimedialeh lepiilrod with the i einent 
gun, tyyo coinidete mitlils hudng hecn leased foi this 
puijiosc, ilial tlie lemeot deianlled yyheicyer lawslble. 
and €s<i>e<'lHlly us soiai a-- the relofon emeofs laid been 
completed Of course wlieie the buildings yyere hiick or 
frame the loxs was i'<im]ilele, and these yvlll huolvc 
total repincenieiit, w hidi In iimn.v eases will add to 
the convenience aud syinnietiy of the plant as well 
us Its safety 

While It Is Impossible to entirely axdd fire hazard In 
a factor.v plant, esiieclally in a eotigesled group of huild- 
ingB. each housing some branch of an Imliislry, csjie- 
elally where Influnimahle materials ImIS. large yet 
there are ways at l<K'aU*lug »u<'h dangcis, and lonlinlug 
the damage to a single floor or structure In the 
IkHsoiy bulldlnia the old group comprised yurhais typi's 
of coiwtructlinnf The nevy buUdtngs will ctanprlse but 
one. namely, tlH» best, with Met«l i««h and yvln glass 
ut all expooctl oimnlDg#!, With flw doors and adeiiuute 
sprinkler ayatems This eqotpmeiit takes Into full 
lecogultlon the fact that eren the Ureproof build 


sMiKiumiAN 

tntf. « fllted with rKm*t»rtU))o material, must be w- 
gtrded atmpty as * ■tore to which the flanws «re con- 
flned tiottl they find jtfflne point of sgreaa imlBctontly 
big to break through. 

ITius it can be seen tha€ own a disaster Kite this la 
hut temiwrary in Its effect In manuflicturlng, a» to 
other oommercliil undertakluga, oapltBH«ed brain power, 
be It In the form of patents, systematic organtoation. 
able admlniatratioii, or the collective minda of trained 
lc<hiilcal workers. Is an asset far greater than brlcka, 
moitJir, cement, and machinery, for those qualltlea 
always will rise superior to temporary iphifortnne. 
Added to this wo find in the Edison works the MUHe 
wondeifut imwer of entoriirlse that enabled It* ohejnista 
to mak(' Its own clwmicHls when the war cut off the 
foreign supply, and the fact that unscathed through the 
tire came the laboratory of the iiiycntor with Its price¬ 
less records and cviaTluiciits In progress. >VUh the 
iieryc center iiidmpaired, other members of the body 
Siam ugaht can he made to function, and It i« only a 
mutter of a few months Itefore the product of the 
Edison latsiratorles will he at Its coatomary output, 
while new Inventions will add to the Hat Of Its actlydty. 

A Fonnala for CalculatiniT the Tactkal ViiIm 
of Fightiiiif Shipe 

By A. Given 

T he ilescriptlons of lighting ships as given to the 
jaihlle generally cover displacement, speed, main 
hntterv. secondary battery armor protection, and ntim- 
IsT of toriiedo tubes Tf« these are sometimes added 
the hunker eaiMieltj and sl*e of torpedoes. ITieoe are 
enough lo emihte a naval oflleer to Judge very closely 
the value of anv glyen ship as a tactical unit, but to 
the nnprofesshami mind the very uumlier of ueeeaaary 
details are confusing 

It Is wished herein lo present, tentatively, a method 
by whh'h. fr<aa the almve iletalls. the tactical value 
of a ship can he calcnlate<l for puri>oses of eomiiart- 
son ft N based u|syn the four factors of gun-iiower, 
defR'ndlng U)syii the s|*e and iitimlH’r of gnus In the 
primary and secondary batteries, protex'tloii. yvhlch In¬ 
cludes ibe main armor belt, sisxnidarv armor, and pro- 
Ks'tlve dis'ks, K|s'e<l, as mu(lltle<t by coal capacity, which 
means ability to keep the sea; and torpedo offenoiva 
lH>wor, Influeneed by number and size of torpedo tobea. 
'die ealculHttou la as follows' 


Multliily the atpiore of the caliber to Inches by 
the nuiuta'r of guns. 
t). Kecoiidnry linttery 

Multiply the esinare of the caliber to Inches of 
each size liy the numlter of gnus to each dnss. 
The sum of these products constitutes the 
units of yaliie for the secondary battery. 

The sum of the units of the primary and of the 
secondary Irntteries conatttntes the factor of 
gun power 
:j. Erofectlon 

a Erlumry annor. 

Multiply (llsplaccmeiit, to thtnisand of tons, by 
inches thickness of main armor 
ft Hpc<mdar.v armor 

Multiply dls|>lBc«neut, to thousands of tons, by 
aycrage thickness, to Inches, of secondary 

Note W'hen only one thickness of armor Is 
carrlial. multiply dlsidacemeiit by twice the 
thickness of armor 

For xalne of a protei'tlvc .leek armor, multiply 
disfrfaeement h.v thickness of dis'k armor 

The sum *>f the units of primary and of sec- 
otidnry armor cymstltutea the factor of pro¬ 
tection 

Speed 

Multlidy the siieed In knots hy hundreds of 
t«>us of « (MtI capacity Where Ininker capacity 
Is not given, assume 1 t<ni coal for each 10 
torts displacement 

This fardor can tie applterl In the same manner 
to snlimarlnes. but the si»ee«l In knots should 
he the average of the surface and under¬ 
water Njreeds 
i Tori»edoea 

Multiply the number of tnlH*s try the diameter. 
Where the diameter Is not known, ossnme 21 
Inches 

The sum of the units of these four factors gives an 
approximation of the tactical value for purposes of 
comparlsrrti. 

Aiijilylng the nliore formula to lighting ships de- 
Hcrihed to n recent nnroirer of the HcreNtmc AHcaicatr, 
It Is fwuid that a siipci -tlreadnought of the *Tron Duke" 
class shows a tactical value of 8,426 units; the “King 
(leorge V,” 3,128 units; the original •‘Dreadnought'* 
class about 2.S70 units. Bemi-dreaduoughta of ^ha 
“King Edward VII’’ ctoM show 1,860 units; whBe pre- 
dreadnunghta of the “Ignition*' chtoa have oidy 1^6831 


ootta. 

a vitoe hf *b<«t 
“Mojhawk" tyg* WM; W#, 

For parpoaea of 
noughts of tl»e “-lenB Bgrt" 
of 8,780 units; the flarhtori 
and the Austrian ’’VtribBS 

The S«wiig« PwrilSflNf 

O nTEND, Belgium, has a 

tlon of sewage, and It te of 
aocount of the method employed, bot Aten 
atrutnlon of the plant, which is caitlelt , 

nebhine ayetetn of reinforced OQtWfdlAi Qfltadll 
plant to largely mibsldtoed by the aUt* and H 
to treat 360,000 cubic feet of sewage get 
hours. It to the largest works in wbhfli the Vtol pwAhto , 
to employed. The layout inclodes a flrat tAata ef 60,000 
cubic feet for receiving sewage wbtofa canws Is at 
then come four elsrltting bariue and a ateain 
which wtn be further mentioned. 

The works consist of two vrtogs oonoected by * ««B- 
tral bulldlxig, forming a court in which to located a 
smokestatsk 140 feet btgb. The right Wtow to a btoWng 
of over 1,000 square yards area, which contains tS» 
receiving basin, and situated on the secopd floor. 
This haaln occupies the whole of tide floor and has 
8 feet depth of water. On the grotiftd floor are foar 
"Vial" ayatem tanks. In this system the tanks ara 
used to set up a circulation at watMT. chwutoato being 
first added to It The rwtervoir, of Hrinforcod oiaMintev 
to divided Into smaller seotUms or erils by crowt pard- 
tluns of the same matortol. which extend from a alight 
distance below the level ef the oewage to the U«ks 
nearly to the liottom of the same. By arrangament a 
thin sheet of cbemtcally-eharged water flows over the 
pnrtltloiw aud travels at a certain 8])««d above the mato 
miissea of water which are stationary in the cells. '!n»e 
water to this sum)) stresiw or sheets praclidtatcs Ha 
solid matter due to the action of Use ckemioals, and 
such particles dn)}> to (he bottom of the tank, to be 
thence immped off to (be sludge Unka. In dne tlaoe the 
entire contents of the tank undergoes this (flivutotlan 
and preclpitatliyn process. 

The drat set of tanks collect UMrly all the sludge 
depoait from the water and the rematnliig tanka flnhdi 
the prticeeti. It to to lie noticed that the oomidex skapea 
aud variable sections of these baaltts could not be read¬ 
ily or economically constructed except In reinforced con¬ 
crete The Inclined t>nttoros of the baatoa are calculated 
far loads that reach 6(H) imuiids per wmare foot. In the 
middle bnildtog arc dm qnarlers fur haitdltog the Mae, 
which to the reagent generally adopted for preciidtatlilg 
the water, and It to saki that the Vtal methisl secures 
much better results than has lieen obtnhted heretofore 
hy lime treatment The distributor to comtHwed of a 
drum of wire gauie Into which powdered quicklime to 
Introduced, which lircakH up and sifts the finely divided 
lime Into n vessel placed just bolnw and haring four 
hoppers. In the Imttom of each hopper to a vertical 
screw driven hy a r>aal> which serves to feed ont the 
lime, and at each turn of the screw a given and con¬ 
stant dose of the lime powder to dropped into a tank of 
water provided with a stirring devlee. Thus milk at 
lime to formed, which thou goes to be mixed with the 
sewage, in the settling liasln. 

In the left hand building are the boilers, the BO horae- 
power engine, dynamos aud electric fittings, as well u 
the Bobatel centrifugals for concentrating the stodge 
and the Holllard afijiarntus for drying It, The Centrif¬ 
ugal machines run at l.tHXi revohiUnns per minute aWl 
net thicken up the sludge and bring It to the state Of 
paste, then screw ctmveycrs take It to the dryers, which 
are heated by waste gases from the funmees. An end¬ 
less belt of wire gauze runs tfaroutfli the sludge pnate 
and, iMwomlng charged with It, passes Into a ehamber lo 
which hot furnacji gases drerflate, so that at the end 
of the course the set material Js dried and can ba 
removed to the condition of fine powder. Tlito to tfans- 
ported by a conveyor to the second lUw, where Ik to 
preitared for sblpwtmt as a fertlltoor. 

fh) the top floor are the water tanke fi»r bettor feed 
and for deaiilng imriiosea. Here are atoo fitoced tank# 
which receive the sludge coming from the Wift aattltog 
basins, and It Is delivered heuce to Uiie oaBtriftigabOrii, 

Oaone WaUr Purifying,—The dty *rf Ntoa to «*]»> 
tog use of two large plante for porttytog WAtor ott tllA 
I'Bris Otto oeoqe system. First there Wt» Medtdd Ad 
OBone atarillxlng plant at Bmi VoyAgte, wWch 
675,006 cnWc feet per day, and as (Ida WAa Atoatt % 
be tqori auceeeaful, the next atep wos^ toi flioA, ld,A mm4 
works at Rtotlet, Ukd at (be preaedt «Ato-«»A C# & 
entirely s^tod by oAonetriertHtM -fWN , 

the fltot WaterwOTka comea ov« Av-.^etitoto- 
8-phaiK current at.lO.flOO vnita And < 

network, wbUe ifl ,tito wwtwd 

dhtatoed wider dtodittona ftoltcds altoitf!' ■ 

power itatir to'fdM^ 
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Wiif filxperienoes of an Air Scout—III' 

; A Battle in the Clouds 

V; F*«d«?iok C. HiM, American Volunteer With the French Aviation Corps 


i ^ iMdft Uw Air before. The sacoeea, 1 decided to give chaoe, though tmth the ob- r^HiB i 

d»y iiwj' dttk 4t ^menlt for twth the server and 1 were armed merely with a revolver apiece levried o 


A Race for the Shelter of the Clouds. 

rjHJB arriving at the l>ottoQi of our Mtcvp den 


obaenMtr aB(t tQibn the gtouDd provided for Just stieh an emergency. My apparatus. 


bMWCnt'IM'dIrw ««rhah*htla|Md eieiAtlen 0t 7,000 feet, being capable at making 00 miles an hour, woou caught their rifle Are had found Its mark and brought iih dow 

so I dsaeehdMl A hn# 4i(nd feet, which made my up with the Oerman machine, who upon seeing us had Upon Roeing that our machine was agnlii flving in 

jUghtaWdkeriWillW*^ We covered nearly headed for a bank of cloade, and my oliserver was Just mally, they gave chase Immediately, but the tremendo 

the same *4 ^ hhd ra the day before, with getting ready to lire, when suddenly there apiaaired speed of my mouoplane soon outdistanced both of thei 

exceheat rcMdlh.; imt the toct that 1 whs hot brought from the hank of ^touda another Qerman machine of As 1 bad been gradually climbing throughout the chio 

down bf l^to Mwm'e fans was a wonder, I soon regained my normal height ui 

Mnce ton^ »Wh and iBhcWae fan tea —- • -* - - 

must have'hnni'^Mctod fftlnst my appa- 
ratue. nxawiBCtlon of the wtelte and body 
showed Mwro they had been penktimted by 
six htdJWa, A email eimla, drawn hy 
craydn. a»mn^ hole, together with 
the dato and Uae of say hliht, served fur 
fututo wJWWMv The weather «« begin- 
ulng to tat astoemeiy oetd, which made 
flying At idlA tdtitnde a tother ootd propo¬ 
sition; ho i wga ^te hapiiy to have 
again aUthtod after flying 1 boUr atol 16 
mlnntee, 

lto4lda« Ameng the Clouda. 

in the warty part of the afternoon on 
the same day 1 Was oideced to make my 
third flight over the tMtttitng antoea TIMa 
flight very iMarty proved to be my laet 
flight open thi* earth. The sky was then 
cloudy, which proved to be a rattier excel¬ 
lent time for both obaervatlon and bomb- 
(IrofipithE, aa It enabled ub to fly at a 
ridlcnioueiy low height with comparative after our mad iiluiige for life 

safety from the enemy** rtfle and machine- Shortage of Machines, 

gun Are, my aiiperatos being obeenred — *" 't-'- 

from time to time by the low-lying cloude. 

After flying about a half an boar at a 
3.n00-foet altttade. we oightod the enemy 
a few mllee away, and the obeerver who 
Hocompahted me proceeded to get ready to 
dispatch a thoueand of the Httle death¬ 
dealing steel dart* that we had been di¬ 
rected to take along. My apparatus was 
(hen dashing In and out of the clouda, 
which preeentod (t rather dlflhruU target 
to the enemy below. As a rule, when an 
enemy's flying machine la alghted the gnn- 
iieni on both aMee are on the kxikont for 
It. In the early days of the war French 
airmen were idjirt down h.v mistake by 
French gunners, who flred at nearly every 
aeroplane they sighted. To prevent this, 
all the French machines had the national 
colors painted benenth each wing. The 
• Jerman machines wore llkewloe deslg- 
imted. but at a height of 6.000 feet the 
Hag la invloible. and It 1* only by their 
Hhnpe and the dlrecthm from which the 
iipparatna 1* coming that the two types of 
iicnHitaue* are detected. Flying at only 
3,000 feet our machine could have been 
caallj- aeen and detected; but the fact that 
we Were nearly all of the time obscured 
b> doiids either prevetated our detection 
or fooled the Oemans Into brtleylug that 
It was one of their own appatatna. 

A Mwmee of Stod, Dart*. 

t^nddenly thropgh an dtmMblt io the 
eluuda we oightod abont 30,000 Gernutoa 
directly beneath o». •» the match. My 

oimerver lamiedlMely dlspflt<fl#'the ' 

darts on toeir deadly errand; hpt wltti French mltralDcaae tring «t ■ Gerama aeroplane. them hud sutrcml tbe smne fate n-i i bai 

whet reaaR We ware nhabla to aueertpla diiiercut |K>h)ts hi<.ii^ the fr<,nt, un 

Almoat toataotiy we store oheOfltod in another cloud, the Idplaoe type, which Immediately opened Are uiwn m.v nearly all In the last couple of duvH The throwing or 

nnd by tnntlsg tito maotatoe absnfly to the right, which apparatus with what looked to me like a machine gun, of the Blfrlot, Hep, I>,>|a>rdn«Htii, und Nieuiiort moie 

nearly thtW Otfi'fliy bhoarVldr, 1 hiatonUy changed my Of course, no anond could Im> board alawe the roar planes increased the nunils-r of plIoU for the Moran, 


atus. chines in the rear. Evidently they bad thouglit that 
dght their rifle Are had found Ite mark and brought iih down 

had Upon Reeing that our machine was again firing nor 



I soon regained my normal height and 
fnderl out of sight into the welcome 
clouds. Again I headed my apparatus to¬ 
ward the French lines This time I main 
luinisl mv altitude and was anile saflsfieil 
n'lll) an (s'caslonal ;>eek at the ground be¬ 
low, through the oi«>nlng of the clouds, to 
ascertain mv direction It seemetl hours 


place of hiding / 
both the observer 
gars nism the a\l 
Vip in the distaiK 


lei that I was able to return safely 
oiir mad iiluiige for life 
Shortaga of Machinas. 
experiences n|> to this time were 
(‘xciting and thrilling and I enjoved 


captain, who infornusl me that, through a 
shortage of machines, my M()rain»-Suulnei 
monoplane would Ih- taken over by one of 
the oftitvrs, and that I innsi again return 
to .St U\r to await the arrival of a new 
apparntiiN It stsnned that the otfleer In 
(pieslloa had broken his mnchliie that dav 
when a stalled motor made It in-cessary 
for him to land on rough ground, ami Im¬ 
mediately he made appllentloii to the cap¬ 
tain for a new machine Since I was not 
an ortlcer and merely an ordinary soldier 
pilot. 1 had lieen chosen as the yletlm 1 
was greatly discouraged and apiteahsl to 


laresl the same fi 
.\rrl\lng at .s!| 
Ing, I r<’iM>rled I 


Fraach altralDaMC Ariag * GermoJi aeroplaae. 


what luokvd to me like a machine gun, 
anond could Im> beard alvove the roar 


eouVM mpA tieimanji below. Who of my motor. Beta* miprepared for such au attack, 

rau»t hkv« tpfo Open space In an Itmaudlate action was uecesoary ITje tlennan armored 


endeavor toavmMpp tito many of th«lr com- nmchlne was 

rades thflt m flWflnrtflfl kWrt hm mvmA. Tanbe had td 

Hafto|r,]|^;^ to return to second It loo 


itild tt tha a 


machine was now iwarly over our ai>paratu«, while the 
Tanbe had tdnee turned about and was coming straight 
for ns. t)ur poMtkm was moat daugerous «ud for s 
second It look^ a« toough we would soon be dashing 


walling list. I dlsciivenHl that many of 
them hud sutfereil the same fate as I had, 
at dlllereut ikvIdIs along the fr<,nt, und 
nearly all In the last couple of days Tile throwing out 
of the nifrtot. Hep, m'|a>rdnsHln, und Nieuiiort mono¬ 
planes Increased the numlier of pilots for tlie Morane- 
.Saulner monoplane; the output of the manufacturer did 
not meet the demand 

Honorable Dlacharge. 

I secured an lulcrvlcw with O.apt I>«iierrou. who hiul 
been IransfernHl from Tours to St. Tyr. the hemhiimr 
ters at Tours having, sinee I had departed some <lays 


time . hmtdloiig Into space. I then did the oojy thing iwsslble. before, received the order to dlamantle am 


tbft t ’«t«c to. i 

PdtoBsfl to;fM out of the 

WU flufdtog 
.the «« of tey 


IHwhing my olevatliit tevor flurward my amwratua dived Cyr and Avord. where future operations would 
to. tW 1 l»«*d flrot 00 steeply that It nearly turned upeWe down, tied on. 1 laid my case before him In yletall, ai 

BMfl 'ttifltifir to;frt Ottt of the attd In a moment 1 waa a thousand feet away, quite lie told me confidently that it would Is* man 

i p i fflVx W'W*» fltttdtog low, but, fortanatoly ter both of us, we were well behind and months befow* there would be an ahundanc 
f'‘W'ST j . W OermoB Unto and over country where there were chines to go around I requeoted of him m.v dh 

tew or no OcriMn ooldtera to be seen; otlierwlse we and in order to have some substantial excuse o 


lie di>4 of «y the Oerman Hnto nod over country where there we 
letrmawahto tew or no Oerman ooldtera to be seen; otlierwlse v 


iWfldMftVi «n sbouid hato bean fwtog farther dlltlcultien to hamper the action of the Minister of Wai 
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Measuring Human Intelligence 




A Progressive Series of Standardized Tests Used by the Public Health Service to Protect Our (ilbplid Stock 
By Howard A. Knox, Assistant Surgeon, United States Public Health Service, Ellis Island, N. Y, 



A MAN III woman who Muccewis in life 
is miMilnllv m<)r»> eiiprueUe. lH.*Upr 
Rlile to roinembcr, more utteiilho, Iokk 
op<>u to e\ll hUKgostioii tiiiK tietter Judg¬ 
ment and In Iosk liable to bniiii fug thun 
one who mukeH u failure of hiu oppor- 
tunltleM Tbe«e (iiiulltloh anil a few 
otheru of leHser liuporluiiee eoiiNtltule 
the thing we know ua intelllgciiee and 
the ipiulUv and qua^ltlt^ of thvs that we 
pohseau I« laigelv dclermluial bs liered- 
lt.> , In Kliort, making nllowfinee for fa\- 
oroble opjiortunlt) and environment, we 
will lie prett.v mui h tin- aanie kind of 

eostors have been, and we are then a 
eomiKwlte of them We are liable to 
nutter from the autue emotion-, as tlie\, 
and we are liable to obe.v the same Ini 
pulses and IneUnationK, and it ta foi 
this reason that hnidtual orhiio is reulli 
an Inherited disease and It Is for this 
reason that the law pnwldlng for life 
Imprisonment for haliltiia) offeiideis Is 
a gisid one The teiidene.\ toward < rime 
nia> exist In the preseni e of a brilliant 
Intellect, as il \ery fuspieiitlj dis-s, and 

delect tl with anj 
degree of acciir- 
III.V the measui- 
Ing scale to lie 
given further on 
onl.v detci mines 
(he Intellectual 
jiower, that Is, 
the ability to 
think, to ii'iison, 
to Judge, to ait- 

tiie social iciinire- 

world around him 
and to exist har¬ 
moniously in it, 

In conformance to 
Its laws aad ctm- 
toms, e»cJ3slvc ot 
vicious tcndcneles, 
which last can¬ 
not lie detected by 
the mere gaging 
of the I n t o 111- 



'r«o MoitelH Ilf the I'asulst Test Tw-lve- 
yi-ar-iili) ilitldren And tbU test easy to p«r- 



A U the FersUd test B the (iwyn trl- 
niigle. and r the Ketupf diagonal All are 
used In the tnake-ap examlnatlun 



t^Lirgeon L h WUUaitM and ataC of th« Coited Stataa rnWle ffaaith Sotvlod, at Bllu 
Island, N T. Tbaao oaewa ataad gaafdiaa to oar Battonal h«altb, and the oolOMal ptM* 
of preventive madlclM earrlod os by than tavaa the country uatold Oittilofts of doOnrs 
■ mil year ami t'clp* to maintain tb« high pbyslcat and menial standard of our me*, tbia 
.ifncers of the United Mates VuMlc Health HorvJee are eoninilsaloMd hy the PrMtdaBt In 
the HHiiir maiitii-r ns nrr the offlisirs of the Army and Navy, and th* seb«in« of the MorviC# 
u, legartls rank, pay, dutloa, and soidul Ufa in to gosaral th« samo. 



Two Models of the 
Imliedle Twt lu 
tOtUgent sli-yoiir ulil 
Chiidren i an p u i 
tliMO nieces hm I, 
with ?«ry few mU 
takds. 


gcuce. The mtmtfil enfceldcnjent which 
can be detennlntHl by the scale does not 
take into account the enuae of the en- 
feeblement, which may be anything from 
ah-ohnllsn) to actual Imutnlty In the one 
being tested to Iheee name conditions in 
one of his greut-graudrwreota—In otbor 
words, faulty bertsUty 
I’lie purjiose of our mentnl measuring 
Mciile at Kills Island Is the sorting out 
t>f thow' immigrants who may, because 
of their mental make-up. become a bur- 
del) to the Stalt- or who may produce 
offspring that will retiulre care in prla- 
oDs, asylums, or otlier Institutions This 
Mume lueaHurlng scale could, hoiwever. 
lie used lu ludustriiil enterprlsee to de- 
termlcK' the Intelligence, and hence the 
probable cfflcle)icy of illiterate or pofxrly 
educated aliens srs-klng employment, and 
on all others of equal Intelllgenoe, such 
as the negro poinilatlon of oertatn ports 
of the South, One must remember that 
Ignorance la not feebtemtiHledneeB, and 
one of the advantages of the m-ale here 
given is Ua ability to separate the two. 

The questions and other requlretnenta 
of thta scale for 
the voMous ages 
were arrived at 
as the result of 
eiperlmentai and 
practical work on 
thousands of 
atleae of many 
natiutaliUes and 
ail ageaj' for In- 
stapee a large 
number of S-year- 
otd children were 
able to count 
baeteward from HO 

»Rwui*rs later- 
ested hi otattsUeal 
tables of eaperi- 
itMutat wMfc aw t«- 
iwraa bo »«aa T«h 



mbfeet Is ssMin- 
dd to eat the smn 
OetaebaMi featura 
pleeW In ghwe In ftv* 
mhiMHK Vhe'tMtat#) 
are Immured «a weedi 


Mad. i uM n ilM h 
'tribeh tniii,.;in4e 
inrthi'twiM wiQ 
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Hi* Front* T**t. Tluwe ore «U plecao a|] mit <>n 

til* bt«i, orblcti All tha frua* cvnnVf. It lo opproxlauiuilv 
O #Ji»e-y(»r-ol<l te*t. It to « nicmt dlffliiult toot for aoyu]|i' 
t» pertonu ^aicklr it iu I0 loborlaf uiuler any tmotkiosi 
otnM, oad tor titlo r«»Ma It ocrvet u a tuafol Indlcotur 
of ttt« <)*(m «t excttatt*!). 



- 


1 


m 




k. 


N 








■m Horoe Plrtur* Tblo to a plot 
tore-hook, pasted on a piece of be 
yenr-old rblldreo shonid b« able t<i 
In 0 minutes, end adults In a cor 
Defective* often have dllBeulty in r 
snalod trlattfles, even after consldei 


lardlDB Averai 
' put tliese plec 
Tespundluirly lea 


to 1 Md « larffB nottber were able to repeat flve flguree 
after tbe exatniner ae 7, .% 6, 0, 2, and It wan, there¬ 
fore, noaclBded that theee reaulreinenta wore fair to 
toA of all 8-yaar-oJd otaUdren. The majority 0 / the case* 
exaailoed were eomewbat below their racial and social 


> that the only crttictem of the meaaurlna should be not o 


thou to find out what that special brnlii is capable of any sense of 1 
(lolnjc, and we do this by “trylnit It out" on the various of gradually 

details of the mcasurliu; scale All conditions should ous years of 

favor the on© undergoteg the examination; the room persons over 

should be quiet and well ventilated, the temiierature with any of 


seal* la ttmt It la too easy, at any rate It is eminently 
fair to anyone tested by It The Idea of using gradu¬ 
ated scale with performance teats for d^rmlulng the 


Iiersons present, If the subject d<xw 1 


I Interpreter should be used tliat he I 


understand Judgment, but 


any sense of I lie word, they are simply perforuiance tests 
of gradually incrensiug eomplexlty suitable for the vari¬ 
ous years of mental development up to H<lult life, and 
persons over l.'l years of ago sboiild have no dllSculty 
with any of them , they require a little native Ingenuity, 
constructive Imagination and sense of form and some 


of normal Illiterate adults should posseKS, in fact 


oughly understands; the examiner and the Interpreter should be able t 


tutsUlgsnce' of aliens, and esiiecially illiterates, nixm should be calm, patient, and kind, tbe subject ( 

Whom no real honest work had ever before been done, be encouraged; and never told that be Is wrong 

was ortglnat with Surgeon Bara K. Sprague of the should prevloutdy have had a gpod meal, and 1 

Public Health Borvloe, and to him much honor la due alble a bath end sleep. Allowance must nlwa 

for the present efficient 
methods at ElUs Island. 

It win be seen that cer- * 
tain question* are applicable 
to every year up to and In¬ 
cluding 12 years of age, and 
all persons over 18 years 
should be able to do the 18- 
yaar requirements; In other 
word*, for the jairpoaes of 
examination 18 years Is 
adult or maximum develop¬ 
ment BO far as tbe acala la | 

concerned The “mental” ! 

age of a given Indtvldnai Is 
the point lit the scale beyond 
which be oan go no farther; 
suppose for example that a SscOon of the Vtaaal Cab* »wt mu teat Jus glvm Tb 

man of 40 yeara could only CompniisoD T«*t Thl* U wmipoMd aetufsetton ** a wceoing out test la Co 

do the thinge that a o-year- of fourteen moon-llke fleure* wUlch sortUg oat (letertlvee from Urge lioi 

Old should do, we would say ^ ‘ p*" where tto* 

i„ . n etstolDCr If aooto little tare Is u»ed. tor to bo reckooctl with The rubes Kci 

that thla man was but » shooM be drawn in two row* are usually painted red, blue, green. vel 

years old mentally, and this nr three and two row* of four, a* and yellow, ao that they tan b* used pri 

is a very common place tor In the engraving The eje* of four tn testing for color Intelligence, and I/W 

fh« monfallv nitiiFd<»d tn »*”■ mrure* are made to l.sA to for tbe reason that they make tb* not 

^ tbe left, and the eves of earh of the teat somewhat easier than when It 1* In 

Stop, In fact, a great many other* most be mad* to look In other done with plain cube* vt one color pal 

tramps aneb as tbe ones that dlreetlons. The ■nblm-t is started Tbe color* make a command teet po* am 

go to make up the "hobo” U® the upper left-kaud m(K>n, and sible also C 1* tbe actual culK> board cxi 

armies that travel aliout the ^ ** '2 

, . looking towanl V > loft otthen "pn 

country and annoy cUurob 

gatherings are actually less than this age mentally made for fear and mental stress under which tb< 

They are easily led and Influenced jeet may be Inborliig, and two or more separate 1 

The porsonallty Is an entity ajiart from a man’s luatiojis on illfferent dnya may be neceasary to 1 

Intellecfual ability m that a fine looking, dean, pleas- ately determine the niqicr limit of his ability, 

lug, and companionable person may be wofully lack- It will be noted that wooden tc«ta are an lmp< 


onid thing In tb© scale, and if any mai 
He Is to be’looked uiion with siispIcU 
pa*- B’ould not want such a jK^rson uttt 


with considerable facility 1 






m 



iSSSt 

>5'-' 

mm 




f. 

*> 


] the upper left-ki 
lid to point out th 
oking towanl tlie 


Cub* ThL Thla test has given 
satisfactifm os a weeding out test In 
sorting oat defectives from large 
bodies of man where timo was a fac 
tor to bo reckoned with The cubes 
are usually painted red, blue, green, 
and yellow, *0 that they can Iw used 
tn testing for color Intelligence, and 
for tbe reason tbat they make tb* 


Til© tenn '‘EdiKatwl" to 
U'S'd further on simply 


In far too easy No tcslN for 
1- and ii-year-oldR will be 
given The examiner iieetl 
not lich'lii at the liugliiiiing If 
the iH'rson he Is testing la 
able to Iwgln higher 

A Scale for Estimating 
M*nUl Defect* in Illit¬ 
erate* and Others, 

A normal child should be 
able 

. 4 f .1 pcors to — 

1 Ilc'cognlae toys and 

other simple objects 

2 Point to ear, nose, or 

llt«c when told to do so. 
.8 Iteis'ut two tlgures, aw 
7, r>, after examiner. 


cxamlniitifin to Im 
closer ln»|)ectlon I 
spacing between tl 


made for fear and mental stress under which the Mub- 
jeet may be labcwliig, and two or more separate exam 
luatioJiN on iIlfTerent dnya may be neceasary to accur¬ 
ately determine the npiicr limit of hln ability. 

It will be noted that wooden tc«ta are an Important 


Ing whan one goes beneath the aarface It 1* neoossnry part of this measuring scale, they ni-e 






A fYrtinitr 4 *tw 0 ^ iwMilftMvt mtm Mmtmg to twrfwm m flswth, ot a 

M. *W| wtl^triw had m«. *ac«*». harlag fallad to tUtee oat ottooT 
'miltmot «k»a tbOdren, u»* of which was, dafiwtlva also, hud riw 
litlll •Mlnil ^ WHt, tUpalilK* 4 Jf 

rnmm^ ^ f'lTtipHuir 
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Temperature in Plants 

Bj S. Leonard Baatin 

T HK question of the (lewree of warnitb whii-li Is eri- 
rteiifwl III llv UiK pliiuts iH of great lutereBt Although 
the matter is one eoneernlug which our knowledge Is by 
no means complete, certain remarkable facta have l>eeii 
establlsbed In the flrat place the proceae of reapira- 
lioii Is ussiK'lutwl with a considerable llbergtlon of beat 
This Is KHnmonlj llliistnittsl in a shiiplo experiment 
with genniiiatliig seeds, such as jiphs, A thermometer 
Is pinceil iinionR the stssls which are starting Into lltB. 
Tills shows n distinct rise of teiuiKrature, usually about 
i; deg Kahr when comiiared with a thermometer wboae 
Itnlh is not among the geruilnaUng seeds. ISje raaplni- 
tlon of the semis Involves the faking In Of oxygen and 
the ghlng out of earlHin dioxide, the same prooeas as 
tliaf of animals Imrtng lesplrutloii a greater or leas 
lunonnt of heat is prcMloctsl 

As we ascend in the m'bIc of vegetable life w« almll 
ilnd that the' respiration of tlm seodllnga Is trlftlng 
(smciiarccl with that of certain plants. At some periods 
111 (he clevclo|iiiieii( of a plant, ami esiieclaJly In particu¬ 
lar parts e\tn>mel.v lilgU temperatures are produced. 
Thc' case of the Alfiliie soldanellas Is very remarkable 
In this direction It Is the hahlt of these plante to atari 
acll'c growth very early In the spring, long before tbe 
c rust of froxen snow has disappeared. Yet, owing to 
the large amount of heat which Is liberated by the 
shcKitliig llnwer stalks, these are able to bore thetr 
wu\ up through the snow just as If they were so many 
hot wires It should he luirnc In mlud that the flower 
stalks are of an exceetllngly slender growth, and It la 
simply owing to the heat they lllwrate that they can 
make a way through the snow crust, which la often 
extcssUngly hard Where the covering of snow Is very 
deep the flowers of the solduiiclla often do not reach 
tli<‘ surface at all In such a case they expand In a 
little f•u^ltJ, which they thaw csit in the shai»e of a 
dome Strangely enough, even under those untoward 
I'oiidlllons, the Idossonis are aide to develop their pollen. 
Certain siaeli-s of Arolds are remarkable on ac<-ount of 
the great heat which they iirisluie In their flowers buds 
at the time of oiieiilng The ca,se of the Braclllan 
Mnnxtetn dclMUiso is iiotalde Kxis<rlmentH have shown 
that Inside the stMithe of this plant the temiierature was 
100 deg Fnhr, while the air outside was IH degrees 
Kven more uslontshtiig was the ease of the Aium itali- 
I'um. a eonimoti siss’les on the Mediterranean coast. 
Here when the outside air was registered at flO degrees, 
the Inside of the spathe showed a temperature of 110 

degrees' 

Ai»art fioin tlic* cinestlon of respiration It la known 
that plants are aide to maintain a eertalu temiierature 
within themselves, ITutoplasm is kllle<1 by extremes of 
heat nr cedd, and It Is nbvlous that some means must 
lie taken to prevent a harmful rise or fall In temiiera- 
tnre Hero the faids arc not entirely understood, hut 
some very fnseliiatliig exiierlments have been carried 
out These seem to show that In a general way the 
temjierature of the plant Is a fairly stable feature, 
whatever the eMeniut eondlflons may be Tbe ordinary 
temperature of the blocs! of human beings reiualiis at 
alsnit OS deg Kalir, whether the Individual is living 
in the lioples oi the Arctic regions It Is very much 
ihe same with plants The long siiells of hot dry 
weather e\|s*i'lenc’cd In Australia arc, of course, notori¬ 
ous , hut, liovvevei scorching the sun may be, the sap 
of tlie plants remains eool It Is a common practice In 
some parts for the nativtcs to cut oik»ii the roots of 
euculvptiis trc'cs In order to avail theniselvi's of the 
store of walcT Tile niethcsl of priKaslurc Is on the 

fcdiowlng lines Tli<> long side roots are laid bare for 
a dtstaiiis’ cif I’o oi to fes-t , these' arc then cut into 
short lengths, from which the water drips steadily. 
The soli tliroiigli which these resits are running may 
lie baking hot seeing that the resits are often only 
alsiut li Inelies lielovv the surfacs', yet the water which 
drills out Is always deliciously cisd It Is ciulte whole¬ 
some and frw from any inipleasnnt taste Melons and 
gounls of all kinds are astonishing In their ixiwers of 
keeping Cfsd, even under the most score hlng conditions, 
The cool feeling of the' skins of these fruits Is not aim- 
ply an llluslonary elTcct, for, If lesttsl. It Is found that 
the temimratuie is really much Ik'Iow that of the at- 
iiKiwpUcrc An acs'eimiinnyliig photogiaph shows a singu¬ 
lar exfierlment In the testing of the temiierature of a 
gourd. The thermomelei, In a faltiv strong sun. ran 
up to 110 deg Fahr. yet the tem|a>ratur(> In the In¬ 
terior of the fruit was little more than tlO degrees I 
ThU maintaining of the temisTature In the idaiit Is 
a prtK'eas which Is directly usscs'lafcd with the life of 
tbe sjietlinen. Tbe coolness In the gourd only remain* 
NO long as It is attached to the plant. wbeu the fruit 
is cut it rapidly becwnea mu warm nr the atmosphere 
surrounding It, Jgit Mite any other otijeet of cmirse tt 
Is well known’that even In an Inanimate olijist a cer¬ 
tain ccsiIin'SS may Is* bfoui^t about by evaporation. 
Thus the water In a porotw vetsfel keejis cool even 
in a hot sun. ITils 1« owing to tbe fact that the water 
lb umstantly passing thfoo^b U» poroua sides of tbe 
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Tbe Alulae ieWaTteHes bwe tbrooth tbe new like 
hot awls. 



Where tbe snow crust Is too thick tbe seldsneUs 
buds aeit out a carity. 



Tbe tenpenture wltkfai the sputbe of the Itnliaa 
unm is vtry Ugb. 



Ibe utr fUtt. 

hr eflsfr, ib^rtag 

s«p -somM 

erat^^btag ^ pui«i 

tSkM 4i>fcbitbi of 
to obeefc kitjHf j^ss of 

«?iud «bii 

«f the hnttBy 

iMM^awde* anil 

' Bf C. O. SaadstnUa ^ 

4 iiTt IVfi nse s (alorom and a ptacso at watleki tofMnUjt 
^snd 1 «lttU Mtoe tAe euitb feon 
is a saying iMtpalarly attributed to Atwli^ilite^; 
the iw4aind conditions were possible 
perfotmted, but In addition to protddlilg, SiM 

a plans on wUcb to stand 
to be turniilb^ an Indeflnlts lease of tUs. 

To miss the earth a height of at>$ iluA 1^ tbs fordd 
which Arcblmedea would have been capable df t^Srttpg 
would take not only an extrsinely long kver, but d» 
extremely tong time, as can be mdtly idiown. 

We sbaU assume the following data jhg opr ealculA’ 
tton t that tbe earth is a spbsre T.fiild mUep dtastsier 
and tbat 6J5 Is Its mean deualty, also that the Isset; has 
no weight. Bbould we design a real lever tt woDkt be 
of aweb enonnotw stao and weight that ArddiaMI^ 
weight would be a negligible quautilty. 

If the earth la 7.«!6 mlka In dfaJneter. ^ vdhm« i« 
about 261,000,000,000 cubic mUes, or »CM0|dWM>00,' 
000,00a000,000 cubic feet, and If tbe density 4a SA the 
welfdtt per cubic foot would be shout 844 ponndi, W^tfclli, 
multiplied by the vtrturoe, would giro as tbe w«t|ttt Of 
tbe earth 13,200,emMl00,noi)/)00,0ao,(IO(l^0W pounds. We 
shall assume, further, tbat Archimedes ISO 

poniids, and that *The place on wliik)i to stand” was 
sMDc dlsUiit star; than, if tbe fulcrum 1* one mOe frees 
the point of apfdlcatlon of tbe lever to the ««Mh* the 
imigth of tbe powemrm of the lever, or the dtstaacn of 
Aeebimedes’ “standing place,” would have to bd 
064.000,000,000,000,000,000 miles. To move tbe earth g 
dlHtanoe of one Incb, Archimedes’ end of tbe lever would 
have to move through a distance of lAS^.OOOvOOO.OOO,- 
000,000 miles. Now, If Archimedes should take hold Of 
the end of tbe lever and apiriy his weight of ISO pounds 
to tt, and should move off Into space with the velocity 
of light, or lW,dD0 miles a second, U would take him 
2S7;000 years to ftnish tbe lob be projxised, so tbat now, 
nearly 2J00 yearn after making the famous dictum, ha 
would imrely have started the undertaking. 

Bhould Arehbnedes, while flying through space at 
the above rate of sptietl, encounter tbe stmesphese of 
some iilanet, the effect would be tbat of striktug a solid, 
and he, for an Instant, would perform the funcMaa of 
a swiftly moving hammer with a very long handle. 



Dr. Hall the Altmintaai Pl a me er 

D a CHAW.KS MABTIN HALL, the ptooeer In 
and inventor of pnxussea for the produotton of 
aluminium, which made the practical, comtnerclaj use 
of this Invaluable metal ivosaible, died recently at Day¬ 
tona, Fla. Dr. Hall was 51 years old, unmarried, and 
bis home was at Niagara Falls, wliere the gmMtt Al1^ 
minium plsnt with which he was Identlfled Is located. 

Dr Hall was horn in Thompson, Ohio, and was adu- 
cated at Obcriln (loUego. At an early age he became 
interested In tbe subjctl of alnmlnlum. Which then was 
worth twenty-fivedoJhirs a ismisl, and devoted much time 
to a Search for a cbeup metbisl of producing the metal 
from s<mie of tbe multitude of tbe sources everywhere 
at hand: and in this he was svtcceesfui, for at the gge 
at twenty-iwo bo Invented the process hased a* s^ 
trolysls, wtakli, with later improvements, has remd^ 
In reducing the price of almnlnlnm to about eigtttfen 
cemts. He started to produce aluminium In 
near l>tttaburgh, where be was able to tura mlt IHly 
paaudsja day at tw'<» dollars per poun^. Ifhsa ilia 
Swww ^ NlggAra waa turned to the pepdoet^ Of athc- 
tzkdty tha posslblUty of oWatnlng otdipidiad At 

a low «ost led to tb« removal of the 4tt 
Falls, tyhefe the Industry began tu gUptc 
tahti^'imtd, hiKl Hie invantur emalMad A fhMdna, 
iKd,’iwiiwer, uhttl after g battr'l^ghf^ 
shsti^ tdstnH. Ban 
dafcv^'SiimA'OberUu ta idlo, s«d ip 
, 'Ooid' - 

mMiihB' df,% mamr pf. m » 


HjmiWf Aihtfih M f.. 

'gm.jDdht HMu tipi PhihtMnr UbaS in. 
Bh* h<W''iaik|WW««b'^''4kte Wfi0 
m didBcf ■ 
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Infulrv No, Wanted the name anti addrcee 

of a uiannraeturor or distributor of a marhlnr which 
JJ^U^rlejui^both <“•** double burlap beci. 

IrtfUlre No 9k09 _.. 

--« 

Wanp-d the namee and ad- 
—for, reducina carbonate 

Id addreie 


<Ir«e«m*o^ 

of barluO) to o*3r, oiectrio or 
Inquiry No pa«V. Wanted the 
of worfceee In oroameatol polhihed ewme. 

Iwftdrv No »4«i Wanted the name and addrem 

sr.:.“uM‘^s;u"',5aK »»sisS;i‘ *"“* 

/nqtrtrf No. t^0S Wanted the name and addreee 

/nfulrii^, S4»/, Wanted the Mina and addrae 
Iruiutfv jyp. »4je, Wanted the aamoand addreee 




Msuttrinf Haman IntdlisERce 

(Ooneliided from pope dS.) 

4. lt«co«nl»‘ ritiK, peaoU, stBie, tuit. 

0. Know own sex. 

At S year *— 

1. Put all vieces In SeffUto’S board In 8 

minutes 

2. Imitate line 6 of cube test. 

3. Count any number of Ungers the 

amlner holds up. 

4. Copy a wijuare and a clrele. 

0 Obey two ooinmands as, “Shut the 

door and hand me the penell ” 

Af 8 ‘i/eors— ‘ 

1. Ho Imbeelle test In b luliintes with 

less than six mistakes. (Page 52.1 

2. IJo Hue (■ of the cube tasL 

3 Hulld structure with four bliwks 

after seeing one like it for twou- 
flre seconds. 

4. Know right or left hand or ear 

5 Know own age 

<1. OIm'} threi' commands, “Open door, 
bring book, and shut window ” 

T Know puriHise of doini*stlc animals 
that are familiar. 

At ^ yrato— 

(If educated In addition, copy a sen¬ 
tence of ten words ) 

1 Ho gaotfraphlcal or Jig-saw test In .5 

minutes 

2. Ho Imbecile test with more facility 

3. llniki structure as at 0 years, using 

live bliK'ks 

4 (''opy a diuinund with a lead fieiicU 

5. Itetieat four llgures as ll, 3. 7, 4 

6. Count readily from 1 to 20. 

7 Name the action shown In simple 

pictures as “driving horses." 

At 8 yvnr $— 

(If Mluiated. In addition, write from 
dictation a senterice of ten words.) 

1. Do Healy frame test in IKe minutes 

2. Ho line d of the cube teat 

8 Count from 20 to 1 with not over 

two errors. 

4 Ileacrlbe the difference Is'ta'een Wa¬ 
ter and milk, horse and cow, If 
familiar 

6 Ilepeat live figures as 7, 3, 5, 0, 2 

6 RecognliH- the colors red, blue, green, 
and yellow 

At U yraii — i 

(If educated Make a sentence using I 
the words man and dog. <.'hc the 
iqilKisIfes of gooil. right white, wise, 
giving an Illustration such as "tall, 
short, ”) 

1, Ho diamond frame te«t in live min¬ 
utes. 

2 Put the sei tlous In horse-plcnm' in 

5 minutes 

3 Put the pliH-es In Heguln’s board In 

20 seconds 

4 Know the dale within thrw' days 

5 .Name the day.s of the wei'k and tell 

the time 

0 Arrange live taibes, of the same slee 
and color, weighing II. 12, 15, IH. 
and 21 gnimmcs In the order of 

1 heir widghts Hhould be eorrect 
two out of three trials 

it ID gCUM— 

(If <alm-nttsl. Make a sentence of not 
less than ten words, using the words 
man, dog, and gnu The answer 
must show some thought and not tic 
simply. “1 saw a man, dog and gmn 
the other day ” This n'ould be al¬ 
most a failure ) 

1, Do Moron test In 5 minutes. 

2. Pet form the visual comparison lest 
8. Name the months of the year 

4 Additions of like followed by unlike 
numbers, as (1 and 6 7 0 and 

5^75 and 5 =c? 5 and 4 ■=» 7 
up to and Including 8 and 8 = ? 
8 and 7 =^7 

5. Ho simple addition of two numbers, 
one of which Is increased each 
time by 1. as 7 and 1 = 77 and 

2 7 7 aud 3 = 7 7 aud 4 
7 and 5-7 etc., to 7 and 8 

e. Name the days of the week back¬ 
ward. 

If 11 yeari— 

(If educated: Make a sentence using 
the words man, dog, gun, and rab¬ 
bit, showing each of these taking an 
actlrc port.) 

I. Do c line of cube test without being 

Shown over five tines. (Page 6%.) 


Keep Young 
while grozmng 
Old- 

A fter aii youth is 

often more a matter 
Lof nerves than of 
years. You sec that proven 
almost every day— this man 
of thirty, nerves wrecked 
and old before his time— 
that man, sixty but bright- 
eyed, sprightly because he 
kept his nerves youthful 
It IB in Ihia care of the nervea 
that Sanato^n la of luch signal 
service. For to the hungry 
nerve*, impoveriihed by over- 
drill*, illness, worries and 
neglect, Sanaiogen brings ]utt 
the foods they must have lor 
apeedy restoration to health- 
pure albumen and organic pho*- 
phoroui in e««i/y taken-up form 
And by thus nourishing the 
weakened nerve-cells and tissues, 
Sanatogen helps bring back 
the ease of digestion, the restful 

slumber and the vigorous health 

of youth 

And you—if the enthusiastic 
letters of 21,000 physicians and 
the grateful praise of scores of 
noted people—if that testimony 
meant anything—you will not 
long delay giving Sanatogen its 
opportunity to help you 

Sanatogen is sold by good 
druggists everywhere, in lliree 
airesYrom |1 00 up 


SANATOGEN 

1 NDOKSI 1) BY OVl K ’l.dOO PHYSIC l.-WS 
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rfMfxin’oful men putdl&hed, and appealh Co alt 
tho«' who nnd uw for tools wither In the ht>im 
or wurkMhop 

Monopkam nnd Biplanes 
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2 Itt'iieat bIx tiiiutVB, an; 0, 0, 2, B, 7, .I. 
Of a iiIiupU* Ntory of lire tlptalln re- 
mt'inlRT at IciaBt three. 

4 Tell difference between Ice and gittas, 

the fetft of horsee, oowa, and doga, 
or other object* cboaen from the 
subject’s experience. 

5 Give an IntelllgeDt account of occu- 

liatlon for the past year, 
ft. Concrete subtraction of almple num- 
liera from 10, aa 10 eggx — 11 
eggs = y 
At 18 pears— 

(If tiluoated. Teat the person In the 
HfieltluK of Muoh words us he eom- 
uionly uses Then have him give the 
inultlpllcatlon tables from 4 to the 
table of H, Inclusive.) 

1 Do Casuist test In 5 minutes with 

sensible mistakes If any. 

2 See absurdities, as : “A man walked 

down the street swinging a cane 
with his hands In hU pocket." 
“Man cut Into ten pleees, suicide?" 
.1 .Syllogisms, as "I am taller than 
my brother and my brother Is tall¬ 
er than m) father. Whleli of us 
Is the tallest?" 

4 .Story Moluthm. as. “A man was 
walking in the woods and he saw 
Hoiuetlitiig hanging from a tre<' 
that frtglilened him , he ran back 
to the vtllage and told the |K>llee 
W'hat did he sec?” 

.') Coiierete sublraethiu of simple iium- 
liers from 1!(>, as 2P ('(•uts Jess 4 

ft Itivido twenty apples Into fmir eiinal 
punsds. how uiaii.v will lie In each'' 
.4t fiom li i/rais omraid- 

(If islmatisl The degree of islueatlon 
must Ih‘ Hsi'ertaliusl and (iiu'stloiis 
Improvised tliat will tend to show- 
how much the man profited by 
his etlueatlon and, In short, whether 
he knows as roiu-li as he ought to ) 

1 Do Kentuiv I'roHle test In 10 minutes 

2 The picture of a ship iiastetl on a 

board ami cut Into ten e<)inil-HlsKMl 
pleist. of the same shajH-, should !«• 
(irojierly assimibled In 10 minutes 
The pUsssi are all eut \orllcally 
and (larullel to each othei 
.'{ Oliet four ('omuiands 
4 Problem "My head Is to mj hat a* 

my hands are to m> ---?" 

(gloies) 

•Y Iteliiu* Justice, pitj. truth, goodness, 
and hu|>pliiess 

I 6 Combine factors In coucrete addition, 
as 1 hor-s- and 1 man have how 
many legs’' 1 horse ami 1 man 
ami 1 ihlcken’' 2 horsi*H and 1 
man iiml 2 ihlekens’' 

Hukc-up ItslH foi adults-- 
These are to Is* used on those who, 
judged by the preceilliig tests, arc subnor¬ 
mal. but not less than 7 years old incu- 
tiill) 

1 Put the four piei-eH Into Uwyn’s "tri- 
luigle" three times In 4.') swonds 
Put the pieces Into KempTs "dlag- 
oiiar' Inside of thn>e minutes 
! Put the pteci>s Into the Kernald laiard 
Inside of five minutes. 

I Count tIO dots, each ataiut *4 'nch In 
dlametct, urraugwl In ten parallel 

Cue an IntelHgent and connected ac¬ 
count of the tei-hnlcalitles of the 
pre\ lolls occuiiatlon. 

<1 Permit the subject to choose a topic 
atiout which he says he is familiar 
and allow him to discourse oil it 
at length (If this Is done well 
and the subject uses more than 
rtfty words In his description the 
examiner should be particularly 
sure of hla ground before certify¬ 
ing the -ease ) 

7. The luk-hlot Imagination test 
The Make Up tests are used a day or 
two after the llrst examination lias been 
conductetl in order to find out whether the 
man really did the best he could or 
whether the i»oor showing was do to 
fatigue, fright, or iiostdbiy fear or In¬ 
difference. The teats used at the flwt ex¬ 
amination can be used also, but they are 
no longer real tests to that particular man 
because he has already seen and worked 
with them. 

To Ulfwtrate the worklug of this meoe- 


urlng scale u< liitcl11*f!*R’« and to demun- 
stretc how ah AmHtJcnni iMvihew nuia 
could weed bht the WYirthless jind rerf 
often daugeroua mentot we*kilH«i from 
his service the writer wUl cite the case 
of an immigrant plck^ At modota from 
the tboUHAUds of defecitiveB that, have 
)>een handled by the Hatted Atetee Pohllc 
Health Service at ISIto IsIuhL It la to 
bi* suiaiosed that this eoate ithoalA be of 
particular value In the IndRstrtes at this 
time when alien labor la being so widely 
employeil, especially since It was founded 
sclentIflcslly u|>ou worA done upon Aliena. 
Investigation has shown that they are 
frtHiui'iitly the cause of serious and expen¬ 
sive aci'lilenta, and the Itamigranhi Im¬ 
mediately conuet>ted with these accidents 
have ofh'u been grossly lacklug mentally. 
The fact that mental defectives arc gener¬ 
ally Incttlclent Is well known. 

A rather attractive looking Illiterate 
alien, agtsl 20, was held on suoptclou of 
tmlng mentally defective because he added 
IHS'rly , a brief examination revealed Ute 
fait that the d line of the Cube test was 
dllllcult for him. and that he made many 
mistakes In ctmuUng frmu 20 to 1, aud 
(siuld not i-ouiit from 20 to 1 by 2s at all. 
He was accordingly detained, and on the 
followiiig day he was tested by the scale 
given here with the following result. He 
did all the 7-ye8r reiiulrementa. only <m« 
(No ft) of the .S-year requlremeuta (refer 
(smstantly to the wale for the age require¬ 
ments), No b of the ft-year ones. Nos. 2 
and ;i of the ift-ycar requirements, and 
No ft of the ll-.veur rcqulremcntN. Now, 
since there are six re<tnlr<*meiit8 In the 
jenr ahoM* the one he did siK-eesafiilly, 
and ho dill without error five of the re- 
ijulremeiits of various years above the 
7-yenr tests, he was rateil by ua as 7 (1/(1 
years mentally by the scale, and In reality 
he was flattered by this rating To give 
him every isisHlhle 0118111*0 he was exum- 
Inisl again on the following ds). at which 
lime he lailj did creditably one of the 
rispiIrementM that he hud before fulled 
on. and that was No 3, counting front 2i) 
to 1, of the S jear one Of the Make Up 
tests he aci-onipllshisl No 1 fairly well; 
this performanis* gave him the final rat¬ 
ing of S l/« vears mentally. He was i-ertt- 
lU'd by us as ‘'fi'cblemliiilwi" and priuuptly 
ileiMirteil bv the Immigration Deiiartiuent 
This man would lm\e lH*en laic of tile Hrst 
to obey a walking delegate or to mnmlt 
an outrage planmsl by siaiusaie else We 
are safe then from this s|ss'lal alien w'ho 
otherwist* would have Iwen one of us 


War Experiences of an Afar Scout 

(I iiniluiliit jnm pope SI ) 
staled Ibiil, through m.v Inablllt.v to s|ieak 
the Kreiicli language. I would lie of little 
or no K4-nlce to the Krench goiemraent. 
Me coiumuidcuted by teligraph with the 
Minister of War. who, a week later, oji 
Novemlwr 2iid. timk action and wired 
Oaiit Du|s*rron m,\ honorable discharge. 

1 left for Kiiglaliil at olici* via HoiiloglW, 
to Kolkestonc and London, where 1 visited 
the War Ofltci* of the English govcrument 
and made applleation for npiiolutraeiit 
with the lio>Ml Kljlng Uoriw 

t'nder date of November KMh 1 received 
the following commiitdcntlon from the 
War (mice. 

“With reference to your letter of the 
7th Instant, 1 am directed to Inform .vim 
with regret that there Is no vacarici In 
the Ito.vat KIvtng t’orpa. in which jour 
services could Is* utlUaed." 

I'lsm recel))! of the iilaive I decided to 
return to America, and liooked passage on 
the steamship "LusltaiilH," which arrived 
at New York on Novemlier 2nh. 

Th* French Aeraplona Corp*. 

In my nine-week stay in France I have 
noticed many things. In the lltiltod 
Htates we Imagine that the Fretich pos¬ 
sess the largest and best flying corps in 
the world. I have discovert It to be in 
a poor coudlllon. They pooMes about one 
half the machlhcs that a« chitnxd for 
them. Ifllots like VedrinUa are tfeggthg 
for machines ; bnt Vedrtoea, bolBg hut an 
ordinary soldier like mriMit, Is slunre ho 
favors, and those olfteees wha V**' 
haps one tenth ihe axperieBce’cif Vedtiftiea 

cumo firat gnd «st thu iwdt 
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while Vedrtnm rewlTW a poor one; hence 
hln prenence at the catop nt Toun* awalt- 
Inff n inecblne. 

When llie order wan ianied aboIlKblng 
the fnrrlier ««• of all niSrtot, Nleuiairt, 
neperdunnln, and Hep moiaiplauen and 
only permlftlua the use of the Odiudron, 
Volsfuin. lleiirv, and Maurice Farnian bl- 
planen and the Morane-Haulner inono- 
plaue, there were thirty eecadrlllea of 
Bl^riot mouoiilaneM at the front (on# hun¬ 
dred and elithty iUHChlnee aud pllota, 
there being alx umchtiiea to an eneadrllle) 
and another thlrtj oacadrlllea of the three 
other typee of niouoidauefi Thun there 
were nearly four hundred machlnea 
thrown out, together with two hundred 
niore of the mitue tyjiea that were held In 
ret«»rve 

The Morane-Snutrier uionoplane of the 
two-place tyjie hae an automatic gan at¬ 
tached, and thin machine, owing to Ita 
MjMH'd aud fuHt cUinhlug abllltleH, la uaed 
to tiring down machlnea of the enemy 
The Cuudron litplane Is uaed for the 
same pur|a>ae and for toeatlng the artil¬ 
lery of the eiiemv. In order to give the| 
range to the French and Kiigllah gunners 
This mucliino is one of the lightest In 
weight In France, Is very araall, and Is 
aide to cllmli nt the rale of 5,0(a> feet In 
fifteen‘mlnutea 

The Voisaan Ididane la uaed exclualvely 
for tile carrying and drniiplng of bombs 
on the enernv, this machine lieUig u'lle to 
carry considerable weight 
The Fnrmnn hliilanea wilt la- naed for 
observation pur(s>H»>s, they ladng eaiuible 
of flying for many hoiira at a time 

Machines arc ladiig continually aniaabtsl 
up, chiefly through enrelesaneas The ine- 
chunlcs work as the\ please Some days 
the idiots at Toura were uiialde to fly. as 
there mechanics were ohllgt-d to serve 
guanl dut,y for one day each week, and 
there U a rule that tlie mecbauica who| 
work on om* ty(S‘ of machine luiiat not 
work on aiiv «dher lvis> 

.\f Tours. oiK-e a wis-k the pilots must 
take luriiN aa guarda I could not aiKsik 
any French, iie\eithel<>sa I served one 
day as guard In threi- toura of lyyo houra 
each aud slx-liour luteryals at ii fixed j 
ladiil, to halt would la* jwssers by or any 
yynridering (jermaim who might happen 
along 

I receherl a single fsi centime ple<s> for 
my first ten days" yyork One cent a <lav' 

I ho Vo plercfsl a bole tn the coin and keep] 

II as H souvenir After I ohialneil niy 
riillftary tirevet I yyas paid 21 cents a day. 
My exiM-nscs yyere exactly 4<> ci-iits a day, 
so It can lie readily -ss-n ihui anyone vul- 
untc'erliig his aerylci«a to Fraiici* nuwt 
have some isickul moiie.v, esis-clally If he 
Is iisetl to giHsl eating. 

New Railway Signal | 

A MKKK pieee <>f red glass has made It 
possllde to use reyl light on ruUrond- 
croHsIng gates, and add greatly to the 
safety of nnilorlsts and other drUers nt 
grade crossings This has neyer iM-en jios- 
sllde tiefore for fear of eonfusiiig engi¬ 
neers on passing trnliis, hut a simple de- 
vha* yvorki>d out In the signal department 
of the Is'hlgh Valley linllroud has made 
feasible the adopting of red lights at every 
grade crossing In the nmiitry It has 
tieen tried out at the busy Wyan¬ 
dotte Street crossing In Ih-thlehcm and 
has proved a success The onllnary croaa- 
liig gate has a yvbite light hung to the bar. 
which nt night Indicates by Its position 
alone whether the truck is clear But by 
this device a t>lece of red glass act In a 
rmindel. ns In a frame, is fasteiiesl to the 
bar ao that the white light swings liehind 
It and shows red when the gale is dayvn. 
Wheu the gate is up, the roundal is 
stationary and the light syvlngs, the light 
comes out from behind the red glass and 
shows white again. At no time la the red 
light visible from the track, and traffic on 
the rallrcJad la not Interfered with, hnt the 
safety of motorists and the drivera of 
other vehicles Is Inoreaaed. 

Tlw Popnktioa of MaaUt ineraaaod] 
Irixm 234,409 in 1912 to 203,943 at the 
ginning of 1014. Male Inbahltants weral 
more numeroav than f«mal« by about ^ 
IS^OOO. 
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“The cheapest is the BEST” 

TIk- Kportsinaii maga7mr lli.u is (lit- (ild- 
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« Meehaiili ’ O'l AaKreeBUi- 

11 t'hamjBi' (fi yvoiilim'oii ^f^ooMi him 

fwltloii In >our (infanlralloii and > on wen* i)l>linod 
dn without any aia»li«lafi(e rn»ni n rniriirtw i>r recuitt- 

d your annivaiB Ni nte Riid 1 vs III *m lul \ on a brief of 
ami my analysis of him ruAdt »ol» l> from bll 

iudjrri turn frtim such data liv n*t of ih* 

Science of Character Analysis 

• by Mall 'IRuatrated 

othert (]ulckly aj 
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Truck service is measured 
primarily by the quality built 

into the product.and by 

pre-purchase counsel that en¬ 
ables the buyer to get a truck 
fitted to his requirements. 
Such service is good for the 
buyer and for The White 
Company, because the inter¬ 
ests of buyer and seller are 
mutual both before and after 
the sale. 

Service in a White is haul¬ 
age.ton-miles. This puts 

profit in the buyer’s till. 
Service that means only quick 
repairs is like a crutch or a 
splint. Service that is built 
in means maximum hauling 
and minimum dry-docking. 


White Trucks are the 
trucks most generally selec¬ 
ted by those houses whose 
trucking problems call for 
fleets. Fleets grow gradually. 
They indicate to the thought¬ 
ful business man.that the 

first truck or the first few 
trucks gave eminent satisfac¬ 
tion.and the fleet grew. 

Drivers in a White fleet can 
go readily and without experi¬ 
ment from one truck to the 
other. The care and adjust¬ 
ment are uniform. To know 
one White is to know all. 
White trucks are made in 

every capacity.three- 

quarter ton up to five tons. 


The White 


Company 


CLEVELAND 
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The purpoKc of this journal is to re(ord accuratelv. 
gimpln, and Uterrsiinvlu, the world's ptvyress in srim- 
tifle knoicledpe and industrial achievttnenl 


Unjust Criticism 


W Fi cHii lioHKt of mmu> flue iiehU'vetneiitw In the 
field of tniiiHiMirfiitloji In (lie I iiHihI StiiteK, 
jiiid .iirioiiK lliene file wont remurlnUile, nt 
U'HHf from the NtniiiU»oliif of eiifetj, !■< the euonuous 
iniiulier of imuNeoiiUprs ivhleh htive Ltewi earrlt'd letir in 
iiud >e(Lr out on the kuIiwh.v HjNtom of New York wWh- 
out nnv fuliilllleM or even serloiiN lU'cideiitH There is 
nothliuf 111 tile wlioJe world lo eomiuirt* with the rei'ord 
for wife irnvel over Ihls niidercroimd Hieiion, as wit 
ness the f/iet that during the laat nine \ears of lls 
exislents* (lie siiliwa.v earrled over 2.tKK),(KH».(MK) imsaeii 
(.•era wllli the Ions of liut a Hlu({le lift*- -in fact, the (iral 
fatality in thin time W'u« tli(> Ions of one iMisneriKer in 
(he ris'ent slior*-t Ireiilt fninhle to wtileh ao uiueli atieii- 
llim htia iK'eii xiveii in tin* imlillc iirews 

\\e liiive no wlsii to mliilmiz»> the aerlousnexfi of the 
reeeilt sltiiatlon, wlien the lairnliiK out of the culdea 
filled the Hiiliwin ivltli aerld smoke and KiihjtK.’fed sev¬ 
eral liiiiidred imsHeiiKers to (he dainrer of asiihjxlatioD 
It Is uiidoiililedl.i liue that it was Inigelj owliiK to H eon 
Jiiiirtloii of r.iioiiilile rtrciiinKtaiiC‘s that thert< was not 
a eonslderalile los> of life At the same lime we find 

Itiul eomtiioil Juwflie lalls for a proti-vt iiRUiiisI the 

itnllmiled erltleism to wlileti the operiUlii>f eomiwnj has 

li(‘eii siihleeled lieeaiise of this aeeldeiit. and jwrtieu 
liirh we would protest iiftfiliist the eodeavor whleh has 
heeii inaiilfest Iti some iiiiarters, to make political cnpl 
tal out of siioli an eieri-da.i oeciirreiice as the sbort- 
clrenltlnK of an eleetilc eiiljle—sdineltiliiK whleh in the 
liresent state of the elt'ctrloa 1 ait stsoas to be un- 

avoidahle, 

lOieii In Hiicli a liltihl' deieloissi art us Iflat of olec- 
titciil traiisimrtHfloii, evideiitli ttiere ,iet remain «'r 
tain lessons lo Iw learned, certiiln Imiirovements to la* 
maile 'f'lie olnioiis lesson ot this accident is that the 
iiiiiiilioles In wlilcli the sjillees of (he mniii cables ore 
liK'ittisl slioiild he nlisoliitel.l walled off from the suh- 
wni, so that, io the eieiit of a short circuit, the rORult- 
liip Ileal anil soiolu' iniiv em'aiK' to the outside ntmoa- 
pheie thmuKli cratlucs or other means at the street 
level 

The most Hint enn be said. It seems to us, is that the 
eonstruitioii used was an error of JiidKment: certnlidy, 

111 view of the iiiiiMelous record for safe tnivel which 
tile suliwtiv (oiiip.iin has achieved It is Kn’sslv unfair 
to make the iliiiicis of criminal caieUMsness and Iiidlf 
fercrice which lime boeii so frcelv hniidle,! uhout In the 
luihllc press ,iiiil ollind lo imldlc otIiclalH That no 
less than etsdit sopm ile iiii estlpithais into the matter 
sliould halo Ih'co set cro foot is ridiculous The ques¬ 
tion of tills accident noil It- iooikt lemcdv is purely a 
tis'tinical one and Die |iio|mi lodtfi's In this matter are 
the e\|«‘rt4 of the I’lihlh s, |,|,,, <'ominlsslon and of 
the (oinimiii wtilcli ofs-rates ilu -utiw,iv 

The .v-i II SITU ic Amkkk in lioliP no Pi p.f for the Inter- 
horoiip'h t'oiopniiv, in fact, dm Inc the earlier years of 
llir operation of the siihwny, w. wire not spuiliiK in 
Iiltiilsni of cel lain fciltures whhli we helleied werf' 
fiiiilli and called foi drastic remedy \t the sauie time 
\M' iiiiinot hill (fhl Hint, in (he raatier of this recent 
11 l•^ltent. tin- iiicHs and much of the laililtc sei-ms to 
tnnc lost entirely their semm of pMIKirtlon The fact 
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haa been entirely otWiooked tb*t tite one filtnilty wMA 
oflcurred took ptaee after ywra of the fhateat, the 
most oonKestod and the Htift»st transportetlou of vaat 
bodies of iieople, under condlthms which reflect the 
tilgbent erwiU upon the skill and caution and rUfllanoe 
of the oporatlug company. 

Having recognised these IndUimtable flieta. let eyafy 
means be taken lo prevent any poeaible repetition of a 
similar disaster. U la dealmWe. where ion* etretohol 
of suhw'ay occur on which then* are no speedy exits to 
the street and no means of ridding the subway qoictdy 
of harmful gaaes, to provide, as early as poaalbte, both 
meapa of veiitllutlou and means of escape. Additional 
facilllleB ahould lie provided to enable the trainmen. In 
the event of fire or other uecldeiit, to communicate at 
on«* by leleitboiie wKli the fire and jKillee de|)arln>eata 
and with the jiroiier ofllelals of the comimn}. Incident¬ 
ally, the accident has drawn attention to the advisabil¬ 
ity of the Fire iveimrtment's being eiiulpped with an 
adequate suiiply of smoke helmets for use not merely 
In such eonllngenclea as a lire In the subway, but In 
flree of any character which may occur throughout the 
city 

Industrial Capitids as Factors In tFar 

W HEN war was declared between Germany 
and France in 1870 the Parlalans surged 
through the boulevards sbonting “On to 
Uerlin I" and In Berlin doubtless the cry was "On to 
rails'" T(Mla.v, exeept from the pen of the newsiiaiier 
w-rlter, hard pressed for matter, no such talk Is heard; 
for the du.v has isissed when possivslon of an enemy’s 
political euidtal was the decisive factor of the war. 
Frobably, in spite ot the rush of You Kluek's army 
almost to the gates ot 1‘nrls, the objective of tlie Ger¬ 
man army In the western theater of war was. first and 
last, the monlle field armies of the Allien Once these 
were rolled up, captoied, or dlsiajrsiHl and disorganized, 
the rt'maimler of the Gurmnii task In the mitijugatlon of 
France would liave lieeii comjairatlvely easy 
Similarly, in the eastern theater of war It U the 
br<>aktnu up, deelmating, and surrounding and captur¬ 
ing of the Hnsslan field army that la the objective of 
Von Tlliidenhurg ami his stuff. Not ouly’ would the 
taking of Warsaw fail to end the war, hut It would have 
only a temiainiry effect upon Its fortunes. Nor would 
the rapture of Moscow bring Itussta to terms any more 
to-day than In the days of the groat Napoleon. 

Tin- primary otijectlve of the Altlea. both of the 
French-Brltlsh armies In Fruiice and Belgium and of 
the Uusslaii hosts in Poland, Is of course to achieve the 
annihilation of the Oenimii armies, but the condltloDS 
of modt*rn warfare, with Its admirable system of Intelli- 
geiice liy aetoplane and spies and the wonderful mo- 
lilUty conferred by motor tmetlon, has prolmbly abut 
out from the eoioidls of the general staff of the allied 
armies any exiiectathms of the getieml capture or dla- 
peisl.ai of the wonderfully efllcleiit German army. 

What, then. Is the Allies' objective? If it Is not Ber¬ 
lin, the iMillticnl capital, at what particular ]V>int or 
Iiolnis aiN* Joffre. Kitchener, and. Nicholas aiming with 
a view to iiringlng alKuit a dtfclslve conclusion? 

To answer that question we must lieor In mind bow 
greatly the conditions haverhunged in Germany since the 
war t)f ]k7p At that time (rermany was an agrifnitnral 
country which was w Itnesslng tbe lieginiilng of that Indus¬ 
trial devdopmeui which. In the sncoeedlng forty years, 
lias tn-eii the wonder and admiration of the whole world. 

In the inferv'al the centers of rosourees and industry, 
particularly as related to a machine-made war, have 
been shifted, and they are to be found at i^swlte ends 
of tbv Gentian Empire, namely. In tbe huge aggrega- 
lions of miiHirnl wealth and cnuntiess mapufactorles 
which are gathered in Essen and In the nelghborlDg 
(•Hies, and also In the rich mining district of Jtlieala 
.'^bouia Silesia lie overrun by Russia and shonU) the 
a tiled French and British forces drive their way 
through into Itheiilsh W'estiiballa and take posaeaekm 
the war wmdd he over It would be over for tbe 400- 
son that tbe great sources of suiiply of tbe muultluus of 
war and the means of transportatton Would be ctloaed 
for the German army ; and not aB tbe acknowledged 
bravery aud endurance of the German soldiers would 
iiviill If the great arsenals for the ootRot of arUDdry 
and Hoimunltion nnd the vast roal fields for the kupply 
of fuel to the troop trains, to any nothing of t!b^ steel 
works from vvhlcli come the steel parts for renewals oit 
the uillKaiy automobile service, were la the baodg ot 
the enemy. 

Ho far, then, ns the o|ieratlans on land are coneenwdt 
the oi>J«>etlve points of the Allies are, Breslau and 
Silesia for Biissiii and Westphalia for the Franco- 
British armies So varied have been the fortiulea of 
war in I'uland that R is ImiKieeible to make any predlC' 
tlon us to the eourHc of eveiita out there. In France 
anil BWglnm It hs>ks as though a taming point had 
lieen reached, at which the Gmimau offensive was about 
to be transformed Into a powerful defmudva. To teaab 
Essen tbe Allies must fight tbalr way aerom an avenge 
dlstni c« of 250 miles uf mast strongly enticoched and, 





>«» i« dartnln be m'ftm' 
defWMUol twnwnr. 
of tbe Genun treopa 
their wait itaff,' Iti wa*: 

_ the evt*mt of a^euoeMR^^dffkMl♦dl/,.^ 
of WntpbgUg befiare two *44 floe WlT 
eohdested ’fit|^ib«g J)«^e44 bg». ' 

S 'tAuiiO* la perhapa tlw^mddt kftMMa -tj« m 
man'ewoika. It would aem thfttftVea 
Wrth to * monater vaster than tafakiMtiy Wil# 
reoehee upward into Icy aitttndee where be ciBliiflt: 
and stretches down to tbe unshakable gruhk* ef * 
certitude which lies deeiier than all Ws hopes ood 44* 
riroe. Perhaps there Is something aiaiaUt shoot 4Ws 
monoter. It has ahattered man's simple pride slid 
tered his comfortable faith. And What aw Ua oflmpeB* 
sttflons? For more than two thousand yeOrs hard i»eo 
groped after sdentlflc knowledge, have spent lahorios* 
Uvea. a,v. atid suffered martyrdopl. la the aervlQs of tWS 
moat detached of all man's offspring. As « remOt we 
have achieved modem dvlllMtlon, that hapbasard eon- 
glomeratlott ot flaming vtrtu« and hestta} vljeeB, of a 
tew men with power eurpaoedng that of Ctmaar, wtOl 
knowledge surpassing that of the old-time god*, and Of 
mUlloua who toil oeaseloaely and hopetoasly. driven tdf 
fear, with their prlcalem potentlaUtlw seoRdkad from 
birth; the faintest adnwbrstloiw of irimt th«f might 
have been. And on the continent of Rnrope the -very 
uatUms who have reachtid the topmost pinnacle of this 
Mclentlflc eJvlUantlon are alaylng one another In hoets 
greater than any known before tb the bhttory of the 
world 

Knowledge has not. saved uai we are no iMrtter than 
our fathers. The Old fierce instincts still mte, Iwt never¬ 
theless, 1/ man la ever to achieve salvation, srietme muat 
play the greater part The very nature of man Is s 
contradlctloi). Together with Ids recently soqulred and 
comiMralively vveak desires for tolerance, Charity and 
universal fellowship, are those barbaric old Impnlses, 
the legacy of Innumerable brutal ages, which, after 
smoldering through many peaceful years, have now 
flamed out In mad destruction over more than half the 
world, 

The brute In man took a long time In the making; 
these turbulent emotions Havre come down to ns from 
very far ages; a few generations of noble thinking 
affect these old passions very little. We muat have 
faith aud patience, in tbe presence of this upheftval we 
are too prone to think that seieuce haa done nothing 
that really matters, nothing beyond adding to man's 
material comforts, bnllding np a heartless civilisation, 
and giving man greater powers of deslructlon than be 
ever wielded before. Bnt. Indeed, arience has done m<n% 
than that. Hclentlflc knowledge Is la-rbaiM of little worth 
where the great things of life are conoernwl, Insensate 
hatred and bloody wars are evidently not avoided by 
learning that the earth la ronnd, that air la a mixture 
of nitrogen aud oxygen, or even that tbe universe may 
have four dlmenaiona. But although the promulgation 
of scienttfic knowledge does not greotly niter a mau, 
there Is more hope In the promulgation of scieuflflc 
method. A man who halfitualty thinks on the scientific 
method Isams a fairness aud restraint which is one of 
must promising things In the later development ot 
mankind. The hysterical outbarsts of mane sclentlflc 
men oyer this war indicate merely that thej keep 
wrier-tight comportments la their minds and that they 
tail to practise the srieuflflc method consistently. The 
scientific maUmd la very atmplei It conslata In believing 
w> more than the facts warrant and In divesting one's 
self of uatloDa] preju^^- 

Whatever oar aympathlaa.may he, we often get a very 
batpuitm feaHag after reading some European writers. 

It la thrii that we feallse the advantages of the fgfien- 
tlflc method. It mlgltt not be so free and irictureeque 
as thrir own mptb^^ot thought, hut it would at'least 
prevent thrir wtui^' op many pages of addled non- 
seoee. Bow *> uign regard the whole Ger¬ 

man narioB 0 * made W of devlla Incarnate? It 14 
exactly Odi tdfiforiy partisan, hopetewly fabw. awl 
-aaflibtori^ Jdliriid tniMbe at mind which made the war 
pafriMe- A pMMnant World-peacn will never be pos; 
•dhte unta the*# aoreetfliliig "patrlota" of all nattons are 
elriwr. eUmlaflfea or risb reduced to an entirely Iwdg- 
Biflcujri mtaority. This means that a vary large port of 
mgnlttedrhaB.io undergo a eplritunl tfiwnge; and the 
supreme riilm of science lies in this, that It la a living. 
inrirggpUatoatbaony tfl^efllmy of scleotllte method, 
and the steady prcmulgatkm of scientific methoda of 
thought among mankbid Is the best means of effecting 
♦his spiritual change. We are hardly at tbe down of 
things. Soltmpe has aeweved nothing eonmgped ttttti 
what, the future holds for' It. We have Irirint a *rw 
items of Infwmatlou, It Is true—but that !* '«« kriepdfl 
An the ttuatlaea <m all tbs 'otogiei are pwriy ' 

ucto. MsflOe is a mrihod of thofighi aud Bw imptm- 
teacs Um to thtet a mrilmd of 
-flfltte. ,, .V/i' 






' 1MW»4«I bi 

.The |)QiMnout 

Hrt^ijilt ^ iMra»ri»..Wcitf» WmtmUi the cnwtii of 
iM OIOhW ^eliiiob fwd (ha ihip 

toti^ hhdowa* Um vwmtol^ »nwd. 

$i» AMMlUtMi «r OikM Ji«rMtara> hu 

itodi^ ho adAhfinit • jowod, whidi wiU ooo- 

^(L me ynpOMdi^r* (rf M#ool»U<ni’i «naad oon^ 
veoteah ]F*v«y 1885 to lOlD^ thew prooeeding* w«r« 
lMb&^ uuntdljr by fW covemtoaat u bulletjag of 
the t), & fiiueiwi ai Chomktcy, but thb j^u haa been 
dbwCB^hwfd; 

ypHml Btlr4 H o— rr wk—AooortHay to the kat »n- 
ni^ Pfpd^ ^ the QoiMml Laud Offloe, the notional bird 
m ae ^ ' yi i M now nmnW 57. Illtree of theae were eraatad 
dd^dwlaatdiMKdyeati tU., Anaho laUnd, in Pyramid 
Lake, Huado, the home at the wUte peliean; Smith 
hdMd, in the iitndt of Juan de BHua, Waabin^ton, the 
rooot df wttd duoka and gaeae and many ndgratory Bhore 
birda wtatflii hare been denimated by pot-huntem; and 
BladtdMttnt laknd, off die eoaat 4^ Qemrgia. 

Mfftfo* n«twM la the Dapartmaat of Acrieahara.— 
The U. S. I>a{iartt»ent of Agriaultum now maintdnx 
ita own motion^oture laboratory for ptodooing eduoa- 
tional flhai on agrieulturat aubjeoU. Bnveral of thaae 
have been odiibited to farmara and other audienoei by 
the agenta of the depturtmant In eonaeotion with leetorea. 
Ttda laborat<ay baa ako oa-opmated with the Panama- 
Fasifla Bicporitioit Board in t^ng and daveloping adb*- 
jeoto for odter braoohea of the government, including 
the Bureau of Eduoation, the Treaeury Department, and 
the Bmlthaonian InsUtutton. 

Baaagatatfng Kodiak lataad,—The eruption of Mount 
Katmad, -*^»**~. in June, 1912, eovered the agrimiltural 
and gnudag landi in the neighboring kland of Kodiak 
with a heavy bknket of voloanie aab. Experiments in 
rovegetating tlu* land, oairlod <m by the agrieultural 
(ixperiment atatkin at Kodiak, have made eueb progrem 
that the guvemnwmt herd* of Oalloway oattlo have boon 
returned to the reaervatkm* in the iiknd. It hae been 
found that wherever nitrogen is added to the voloaiUe 
ash or where the lower rich aoil is mixed with the ash 
exoeUoot oropa oau be raked. A special idow for mixing 
the a^ uul soil has been devised at the Kodiak station. 

Vawid liakM a Maa See Oraea.~A very InteresUng 
ease h reported of a soldier, in a reoent engagoraent, 
beillg shot in the forehead, the bullet passing out of the 
back of 1^ bead without kiUlng or even stunning Itim, 
He remarked ‘'Everything seems green all round me," 
and when in the hospital tent he still persisted that be 
saw everything green. This case appears to favor the 
eerebrsJ theory of o(dor vision of Dr. Edridge-Owten, the 
shook to the brain having altered the discriminatory ap¬ 
paratus so that impukea caused by green rays had a 
preponderating influence. 

Baaaareh Pellowxktpa.—To extend and strengthen 
the fUdd at its gnuhiate work in enginenring, the Uni¬ 
versity of Illinois has sinoe 1907 mainlaioed ton Research 
Fidlowalnps in tlie Eagineering Experiment Station. 
Theae fehowships, for each of wtuoh there is an annual 
stipend of $500 00, are open to graduates of approved 
Amorioan and foreign universities and toohnioal sohools. 
Appointments to these fellowships are made and must 
be aeeepted fw two oonseoutive oollcgiato years, at the 
exjmtioQ of which period, if ail requirements have been 
met, the Master’s degrtwf wiU be granted Not more 
than half of the time at the Research Fellows is re¬ 
quired in oonnsotion with the work of the department to 
vrbiofa they are assigned, the remainder of the time being 
avalkUe for graduate study. Nominations to fellow¬ 
ships, aMompatilod by assignments to special depart¬ 
ments ef the Engineering Experbpant Btatkm, are made 
from apidioattoos reeelved by the Director of the Btatipn 
each year not kter than the first ^y of February, 
Additfonal Informaticm ma^ be obtaii^ by addressing 
the Direotor, KivioMring Expetbueat Station, Uni- 
vecai^ of itUnok, Urbana, lUinok. 

A ]i|Musi of Weatbar foreeagSag. to which' a numbar 
of otfieials of the U. S. Weather Bureau wiB oonkibute 
tbe nmiltti of their experiouee in tbk-kind of wtbrk, Is" 
now in preparation:, aooording to tbe last kntmal report 
of the Weirthflr Bureau, Tbk k undoubtedly a greatly 
needed Fork, sinoe mitoh of theteohulqtieof weather pre- 
sbetian, w pcaotkad by metc^uplogbki serviees, has 
Mtor been reduoed to writing, and has pwhapxnot been 
fidly fomnktod even In the minds of tbe fomeastecs 
tbeMsatmis. A pteUminary oontrfbuttoo to tbk subjeot 
Weikber Butm has ^ut pubikbed k a 
Tdlttariaoiu series of obark with deeeri^ve text, by 
Mears. B^vle and Wrightnum, enritM “Types of 
hd the IMted Btatos and Tbsir Average Woto- 
’|'h»Btokauifakdgradu«liyjnttb«intoiigi> 
Ualc^ Uk Imdiriedce Eai&ed by ik ofb^ 
oacriatdfBskdsaihdriiN^mag^ Rules for the prapsxa- 
tiea df M toreeakk kr the Mtaiistind •« St, Look 
4br':4|to <Mtbeb*ikk «t Wfinammurt ami Barris- 
bean fonattlatod md paktoito 
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ActrauMd 

Motor mtm $wmMr Saves M«w,-Tbe ofty of 
Houston, Tmu, wports that tbe use of motor vehicles 
to swe^ng and flushtog its streeu has resulted in a sav- 
tog of $l,d00 per month. The work formerty was ao- 
oompashed by means of 20 mules. 

U,0W Meter ‘Tracks in America.'-According to the 
ktost figures obtainable there nivt at present 65,000 
oommecoial motor vehioles in use in the United States, 
representing a eash tovestment of about $16,000,000. 
The two largest ueers are the American Express Company 
with 766 cars, and the Adams Express Company with 
660 maidriiies. 

Spring Wheels en Masse .—An average of :Vi patents 
on spring wbeeU for motor oars and trucks have l>oon 
granted per month, sinoe early last year. Not in seve ral 
years has the orop of inventions along this line Ixvm as 
numerous as at present. About one out of twenty gels 
a real tost, and lest than one out of a hundresi survives 
the total stage. There are at iwesent ton spring wlieel 
designs la eonunenskl use, four of them being often soon 
in New York city. The rest are bom, reared and die 
with unfailing regularity. 

A S^-a41*wtlag Pkton Ring, —^Packing the pistons 
in an internal oombustion engine is not an easy matter, 
and many are the pkos made to droumvent the necessity 
of oundnually adjusting and packing loose pistons. A 
novel type of pkton ring has been invented by a Boston 
manufacturer, in which the use of radial holes serves 
to equalise the pressure between the outer and inner 
surfaces. The puton rings have a slightly conical shape, 
which causes them to he forced tightly against the oylin- 
der walk during the oompression stroke, when the tend¬ 
ency of "downward orowding" is at its highest. 

Mugnmg Exhaaet by TwMne Wheel.— A new form of 
muffier for the exhaust gases of automobile and aero- 
pkne engines has just been brought out by a Roohestor 
firm. It oonskts of a small turbine wheel which is re¬ 
volved rapidly by the impinging exhaust gas, breaking 
its fonw and oonverting the explosive noise into a slight 
hissing sound. Part of the gases an* caught by a baffie 
pkto, but tbe back pressure oausad by this k so smal) as 
to be sdmust negligible. There is no loss in power from 
the motor, and the inertia of the revolving wheel assists 
in drawing the exhaust gas fnim the pipe and manifold, 
even after the force of the piston movement has passed 
The device takes a smaller space than the ordinary 
baffie pkte mofiler. 

12,000,069 Tires a Year. —The average man has but 
a vague idea of tbe enormous extent of the automobile 
tire industry in the United StaW. There are at present 
in round numbers 1,660,000 automobiles in the country, 
and not one of them can possibly get along with less 
than 4 tires a year As most of them use much more 
than that, the most conservative eatimato must place 
the number per car at 6 Ures a year This would be 
0,600,000 tires In addiUon there are teheduliMi for 
manufacture during 191.5 not less than 600,000 n<'W cars, 
which must be fitted with at least 2,400,000''new (ires, 
making a total of 12,000.000 tires, at the very lowest 
possible figuring. In reality the nurnktr is much groator, 
even tliough a miHuin or more tires are "re-trea<ied,'’ 
fitted with "covers," etc. Tanoabs and some of the 
high-powered converted racing oars could not possibly 
get idong with less than 20 tires a year. The money 
spent for tires in 1914 in the United Btatoa alone prol>- 
ably exoeeded $200,000,000 

‘‘ZoUm’’ FaUs to Make Good,.—For some time past 
tbe press of this country has been deluged with sensa¬ 
tional reports about a new and wonderful fuel for in- 
tamsi oombustion motors that surpaesed gasoline m 
sffifliency and eould Ih> produced so cheaply that the 
prioe of motor fuek would be out to near the vanishing 
point. The statememt is now given out that beoause 
of its apparent lack of practical oommeroiai possibilities 
Eolioe, which was the subject of the Jndianapolk ex¬ 
periments, has been dropped by tbe group of men who 
were interested in its exploitation It is stated that 
among the difficoltics euoountereil was that the.naphthw- 
Une component, wldcb gave it that moth bail smell, 
orystaaifcod out in the feed pipes, thus choking the flow 
of foal. 

Ce-«pwnstiM ta Read BoSdlng Matters—One of the 
raaults at the Road Congress held at Atlanta was the 
action taken for tbe formatloa of the Association of 
State'Hvdiwny Ctanmisrion^ and Engineers This k 
an aasosUtrion of the praetieai men who build the high¬ 
ways, nod as It k recognized that the question of good 
roads is not in any way loeak but one whoso interests 
overlap from State to State, the eonferenoes of such men 
may be expected to be productive Of much mutual bene¬ 
fit. ft'eiHntt.nary stepe for the formation of such an or- 
gankatkm were taken, to be perfected at a future date. 

At the kiutuat mOstiiig of the American Highway Ae- 
sociatiant krid at Atlanta, Fatriax Harrison was elected 
praddeat. Iiagaa Waller Ikge vice-president and Lee 
MoCMV ttwasoiw, A number of dkeotors were also 
vakotad. 
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Aatronomy 

Aetroaomical Telegrams,— The European war put an 

end, for the time being, to the work of distributing 
telegraphic news of astronomical discoveries, heretofore 
carried on bj the ZentralsteUc filr a^tponoinische Tele- 
gramme at Kiel, Oermany It i» now anriouneed that 
this Work has been assumed by the University Observa¬ 
tory at C’openhagen, under the direction of Prof, Elis 
Strhmgren 

Another Astronomical Bull.—The last number of 
l/'AsirononM furnishes a piquant addition to iho long 
catalogue of astronomical “1)u11r" which that journal 
has recently been oolleotmg. It appi'HT-i that one of a 
senes of paintings representing the life of Mahomet, 
exhibittd at the last Salon, and enUtled "The Tomb of the 
Klialifs,” shows an evening sky m which the crescent 
moon, correctly oriented, has a bnlliant star htlwtm 
her two horns The idea was borrowed from the Turkish 
flag, which, however, does not always show the star in 
this impossible location. 

Proper Modon of Nebulw.—Dr Heber D Curtis, of 
the Lick Observatorv, has recently given a preliminary 
account of the results obtained from comparing a large 
series of nebular photographs mode with the Crossley 
reflector twelve to slxUsm years ago, with a similar senes 
now Vicing made with the same telescope In tins in¬ 
terval changes due to motions of translation or rotation 
in the nebuls are quite inappreeiable, or, at most, ex¬ 
ceedingly small This applies to several large irregular 
uoViuki, inclmUng the Orion nehuk, and to several 
prominent spirals, including the great nebula in Andro¬ 
meda It is Inferred from those observations that the 
nebulee in question are enormously remote, and there- 
fore, of course, enormous m size 

Variable Brightneaa of a Comet.—Interesting fluctua¬ 
tions in the luminosity of comet Knt/.inger (1914 u) were 
oliserved by M. ('hofardet at the observatory of Besan- 
9on Although after May 10th, 1914, the oomet was 
receding fmm the earth, its brightness was estimated as 
of magnitude 10 5 on May 22nH, and of magnitude 9 
on June 10th, while the hi'ad hail increased in angular 
diametor from 30 or 40 seconds to 2 minutes On Junti 
20th the bnghtnesB appearttd to have again dmumshed, 
but hazy weather made tlus observ ation uncertain. The 
above observations were confirmed by thos*' made at 
Ui-cle by M van Biesbroeck, who, after noting tbe 
normal diminution of the comet's brightness with in¬ 
creasing dutanco up to May 1.5th, was surprised to find 
a marked increase on June 3rd, when he estimated the 
magnitude as 8 ft. 

Stereoscopic Photographs of Comets have yielded in¬ 
teresting results at tlie hands of Prof E K Barnard, 
who has applied this method to the study of Comet 
Morvdiouse, of 1908 Senes of photographs of the ivimet 
made on the same date in various jiarts of Europe and 
at the Verkes Observatory wen‘ available for stereoscopic 
combination, and from the resulting series of stereo¬ 
graphs, extending over a penod of m-voral hours, it w 
possible to inten'rel certain curious changes m the ap- 
pearaiKH' of the comet's toil At one lime the tail was 
abanrioued and drifUsi away into sjiace, where it formed 
an irregular nng, from which a secondary tail, in cvbnd- 
rical fonn, was develoixsl boon after, the nucleus sent 
out a new tall winch apjmand to csmiieci with the old 
one, V)Ut which the 8tere(>Kraph,s show to have really 
passid b«‘liind the latter at a considerable angle 

Radio Time Service.—The last annual report of the 
U H Naval Observatory rei'ords the increasing im- 
portanee of the radio time signal which the ohsiTvaUiry 
sends out twice daily, at noon and 10 P M , p»a the n&val 
radio station at Arlington, and which is thus distributed 
hroadoast over the continent vast of the Rocky Moun¬ 
tains and over most of the North Atlantic Of'eau A oa«« 
is mentioneii in which a merchant vessel sailing fn>ni New 
York ehccked its chronometers daily by this signal until 
within (100 miles north of Rio Janeiro, or 4,‘2,'>0 miles 
from Arlington. The noon signal is also sent by radio 
from New Orleans and both signals fmm Key West, 
while in the ease of breakdown at Arlington the stations 
at Newport, Now' York, Norfolk, and CliarU*slon ar<i 
directed to send the noon signals In t-ase of an appriv 
oiablo orror in the signal it is eorri'otevi by muuling it 
again one hour later The mean daily error in trans¬ 
mission dunng the lost lineal year was 0 0,5.5 second, ami 
the maximum eiror 0.30 second, due to a ehange of rate 
in the standard sidereal clock resulting from recent over¬ 
hauling. The number of small radio sets for rtsieiving 
the time signals in use throughout the oountrv by watch¬ 
makers, jewelers, colleges, etc , is increasing rapidly A 
point requiring investigation is the lag, or difference of 
time, between the transmission of the signal and its 
arrival at a distant point This may sometimes amount 
to O.B second. In view of the inoreasing us«> of the 
signals for astronomical and otlier purposes requiring 
high pnwkion, the installation of more iip-Uc-daPi mold¬ 
ing apparatus k desirable, and a system of nturn signals 
should bo arranged in order to ascertain the exact time 
of reoeipt of the signals The oliservalory wants a 
spookl Appropriation from Congroes. 




E ven in tlu-'c hIu’ii (‘iecfric tonwipr*!, i>c-Tct>- 

inturw, liKillfis cu' for tuhlc u«(‘ urn an old story, 
coin[>ariitlvpl\ fvw ; soiili- rcalixp to wlmt an oxtonl and 
on bow Inu'o n scnlo cltflrif’ilj Is l>plnK Hdopits) tor 
cooKlini nni poses, not ouls In small or niodorntp-Hi«>d 
hotiwliolds ill wliloli ttu> Hiifpl%, (oiiNoiilpiiPo, and nnl- 
fomilrj of (■Icrtriciil iiiotfiods would offMot a poaslble 
IncroHHf in cost over coal oi Has, tmt in inilillc and pri¬ 
vate liistitutlmih wtieie the cooking must lie doni* In 
large ijiiHlitltles and at tlrst thoiight the uae of coal or 
fcna (with llu' steam w lieu avallahle) would mH>ra to 
make foi liiiiil eronomt 

Aj)|>areiitlv the s< lenoo of electric ewkery la to-day 
(atteekint; I'loiii an econoinle standixrtnt) Just alsmt 
where ele<-trlc street lailwny o[ierntlon was sonre 
twenty-f^o oi llility .\ears ago, a reeogiilned isiaalblllt.t, 
of which those familiar with results already obtained 
were roost snnnnbie for the fiitute, tmt of which the 
imbllc at large was skeptical, and Inclined to consider 
In the light of an Interesting e\is-rlment for which the 
maiinfactni'Pi - nol (he\- must fisd the hills 

Fortuimfely, toi the public welfare, the development 
of aiectrle cookery uiethisls bus In the very nature of 
things iieeti more gradual and based mi more c'arefiilly 
and broadht oliUrlned data than was the oam> in electric 
railroading, and at the iiretM-nt lime Its asaured jilaco In 
UoUKchold and civic cconmules seems to be mainly a qnes- 
tlori of publicity and of the minor Improvements Inev- 
ttable In t)ie evolution of tint line of appamtas Intended 
for giuieral public use 

' An biter»‘stlng faci to be noted in this connection la 
that we In the T’nlted Stntes are fur behind onr friends 
•crows the wafer In this parllcular line of progress and 
that “over here” our Western .States arc, as a rule, far 
ahead of the Kastem In their readiness to “do It elec- 
tricnllir " 

<tt course the widely varying nitos for current are to 
a great exteiit wsiwnetble for this, although this vsrh 
unce Is far IWni hdiiff acconntesl for In many loeathma, 
Where, as i*** the ch»e Ib the early iiertods of railroad 
and telephone (lev*lopin«tt. It seems to be the istllcy of 
certain hiteresls tt» follow public demand Insftatd of to 
uutlcljwite It, or even a»«at U half way When we 


rcallft* that the cost of eh'Ctrie current In some parts of 
this Ofiuntry Is aUmt four tiroes what it is In others 
for <>lectri<’ llgbllng ami approximately eight times for 
emikliig, It is not to lie wondered why this dlfferotice 
exists and whether It Is due to geograpbtCHl or (local) 
tinanchil eondlllons, eH|)ecUilly ns In some parts of Eng¬ 
land the rale for current used for cooMog purpoees Is 
only about one-tlfth of the minimum rate here lo 
America. 

Tlie explanation obvlonsly Involves so many CoBSld- 
eratti>n8 that U Is beyond the scoiie of this article, hut 
briefly, the dHTereuce In cost to the oomiiimer Is mainly 
due to (a) geographical and (h) govemmeutal canaea. 

In certain localltlew the developtuent of large water 
imwers has made fsisslble hydroeteetrlc InatiillatiODa 
which are furnishing electric current at rates wbldi 
wonid Im‘ ImtHisslhle where fuel must be freighted, 
Htore<l and used under ever-varying condltiona. 

By “governinental” causes we mean prliUartty taxa¬ 
tion methods, which vary to a degree almost nl^tlev- 
abie by those who have not made a speehtl study of the 
subject In one Instance, that of a central staliou In 
one of our largest cities, the total amount of taxes paid 
Is almost exactly equivalent to the net Cost at ou rre w t 
generated and deitrered at the station bus bafsl—Hual 
this is under o “normal’* (7) admluiatmtion. 

TtM> average consumer doea not sW^) to Coa^dar that 
the price charfu>d him for current reprcaeiuta <<(> MchMl 
cost of generathm, Intereat on plant investment, tastes 
and insurance, (b> dUtribotion, locludiug leakaijpe (en¬ 
gineering and tlnanclal), aupertateodeuce, etfc, and (c)- 
admiulstratiou cost, including executive, raglnMiing, 
legal orpense, eta However, It would neeia* In 
of the posHlblltUes for futore develupinent, that ateo- 
trical cooking metUnda have foecome on a«collitdiahi«(l 
l^ct m (hr as the average ba«a^oid is eoooaraad, alutit 
, ret^nt luveatigatiotsa on the f«rt of a uoA«pre}(na!ieet| 
antiiarity showed that omrs-hosM* th« t/n44t)4 Stt^ 
Mie chgtfrito ogrrost t/haif <p-c pntfrUH wUA ritttsttfff , 
water, and wliwever etectrle enrreht l» (nothUad 
cooking hi a logical and taevltabla remiH- 

iti pnMfc Institutions, moat of whMi ha«» their own 
“Isolated’’ plantti, eoowmdc eenaidaratlOBB ar* nf stUl 


greater liwporfauce. The current retpilred for nooktag 
pariswes Is almost entirely an load, ami 

when jiroperly eomhliied with lighting, rrfrlgeratlott 
and general itowor swvlne showa an evtfmt eeouiMuf 
over distinct functlwml oiwratlon. 

One peculiar feature of electric cooking, aside from 
safety (no mnuHiu-s, no leaky pipes, no otwjj tmt «»Ut 
valve cocks) la that In cooking moBto. dab. fowl, otfc, 
whether baked or Irroiled, the actual lom In weight or 
"shrinkage" Is rone)) leas than when the cnoklag ta done 
by coal, charcoal, or gas. 

As a result not roily Is there a saving to “tmllt," hot 
the food Is much more palatable, since the natt^ 
Juicea and flavors of the mnat are ratgltMid tnn^t «f 
going up the chimney or ventltettog flue to the ftffB) irf 
vapor, repreaentlug a definite ecmtomlc loan- 

That electric ewfelng on a large scato Ik no #» 
experiment bat on an economical aa welt as pmc|tl«|U 
baste to eriawwwd by the decteton on the part the 
onglneera of ro«)*W the Wg Western trwik IfaMS 
eloctrteal wjulpmiairt throughout in the kHcbatto ,«f a 
new h 880 , 0 (» station, no coal whfltayer MiW N 
the NUdtog expetit for iduaieral hagttog imrpoawl f' . 

No# aa to cost: A fttvortte bhU baate 
on (We subject (and their name ta }agi««.) Car 
cooking expense to the “kHowattdwnw at **b aa^.'Aw.*' 
Without attampttflg to expUto wHat a 
la, sofllce It to say that your MJl 
(he BmabM* of riitm used. Just ha ' 

oharttB so many ’(cubic feet" of tjflMi.Al 
gax matw. at a eprialn rata. 

Nu o» cvar'aaw a cubic fout 
saw a Wiowatt-huw of 
and che^ them nm 

•yanrgQod. The ttiko of the«fl 
am at out% 

oT^thlk bnt any 

lili|iMt>«c.ha^>^ What " ' 

la. detnaiir to ,to«e in .. 


w-m 
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it)ke Helmet Would be Invaluable 

A Lesson fifoan the New York Subway Fire 


by 

«b|6M« ^ bf 

•*' «oi»ntr/ in 

tot wHteh but 

'vjp|!fff0e^ 'Of c<h»^ naUwayH nre 

‘■'-'■“^'■'Hij.i»t wlMt«,M«wnd in mw lorlt i# but 
iltbtt of ai«kt ti«i9«n la 
„„ «a a toHUlcr ooulo, anQ 

i^“|HMwa Wb h e9n<!«b«l tt i» weU t» 
tbr Ua mooenratloit In advonoti. 
'^/^■fWur iTbrlt diM»t«r hundreda of paa- 
a«a|(«» tlM tWtoa that wore oatnart In tie 
wpipa i«tNlQi’«a ttnoonaetoiM by tfee aaofca 
Bod ||ip!MM.«f rlie burntatf inMUaa<m of tba feed 
cabti4 tbM oarHed atectrteity for tniiiplyiiig 
[>eW«r and U«bt to tbe tntea and atatlana, and 
their' reacw fr^ their dan^jefoua position 
WM elow and rendered dtfllcult becaoae the 
attnoaptwrlo oon^tloiu ia the tuimol pre- 
rented the ibei^ fro® reachinn theae help- 
l«(M iMopi* proniptly. and nauy of the flromea 
tlMutialvee wore ovemnne and wyinlrefl the aid 
of the puhadtor, wMoli andonbtedly eared 
many Urea That the eawwltle* were eo amall 
wae enUnly doe to the fact that the aoetdent 
occulted at a point whore the eubway tunnel 
wa« eery ekwa to the tmrfooe, where a wtmber 
of ofwnliMba to the ootMw air were araluble; 
bat bad ft happened at wine of tho deeiier 
polota, probably not one of tho fifteen hundrod 
or more pawteuaore In tbe tralna etalted near 
the point of the accident would hare rarvlved. 

The leeaon of tbe dlMuter iwlnta most forci¬ 
bly to the neceselty for aome dotice that would 
enable mcnora, wbethar dremon or other*, 
aafaiy to penetrate deoae amoke and efllcteiitly 
to Ofriy 00 the work of nwcoe. Snch derloUir 
generally known as ann^ heluota, are by no 
means unknown, and are in coiumnii use by the 
dre d«vartKwnt« of many foreign citica, aa well 
aa by a few dtlaa In this country; but in the 
preeoBt oaae it la the aatonhdituK fact that nut a hIukIc 
MD oke belniot waa arallable, although tbe New York 
Are department 1* aupposed to bo one of tbe best 
eqnlpiied In the world. Why euch a condition nhoulrt bo 
IwnnUted to exist It la imiHmslMe to ascertain, but It la 
known that this deiwrhBeut has In h casual way con 
aidered tbe subject of some detloe that will iicrmtt Its 
men safely t(> jtfnetrntc thick smoko in conflned sltua- 
tiotm, but nothing deflnlte has develiHMsl. 

nut the New York Bre deiwrtment should tako such 
an apathetic uttltude in this matter ts tbe more surpris¬ 
ing, aa tbe reporto of almoet e\orjr Mg Ore in the dfy 
contain meiiUou of Bremen being overemno !»}' smoke 
while engaged in the performanoo of their duties, and 
In MotiM caaea we read of Bremen being laid ont lu rows 
on tbe liWeMrulk, where remedlnl Ireolmeiil waa ajiplled. 
As long as this indlfforence to bnmnn safely was con- 
ftnod to monbora of the paid d<‘{)Hrrmei)t the iwbllo lots 
1 that such things were unavoidable, or at any 


rate all« part of the day’s work of a flreman; but alnce 
the dracnatic iaetdaot In the aubway i>eople are realiz¬ 
ing that if ti a subject that ts of vital Interest to them, 
and undfHtbtedly noVbniente wUl result that will compel 
tbe New York are department to proiwrlj equip Itself 
for the saving of life as well as saving twotierly 
A* wigiaally organised, all fire doiisrtiueiitH were In¬ 



Bkeathisg device for i 
in tool mlnea. 
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Are department*. 


tended to be ]>rot«ctoiti of property only, but tho fr*-- 
qaent preaence of baman Itelngs In burning buildings 
compelled the Bremen to extend tbe sooi>e of their duties 
and BCtJvIflfis; and altbongh the title of sueb n city de- 
iwrtnienl has never been ebanged, tho saving of life has 
come to be such a recognised fuiicti4>it thul lh<> firemeti 
are ttow always called uinm ns a iv-scno con's in every 
case of disaster I'nder tho circumstances it would bo 
logical to plainly recognize the imsleru istsithm of tbe 
organlaatlon and call It tbe inqmrtmeiit of Public 
Kafety, eqiil|i).dng It et-cordliigl.t 
ib''Ice's tbiit enable men to enter |>laces BlUsl with 
dense smoke and noxious gases and remain foi consid¬ 
erable periods of time have Iwen known for man} vetirs, 
and altltougb they nndoiibtedl.v have not renebed their 
ulUtnate derelo[unent, there Is no queslloii lint that 
there are several on tbe market that are entirely in-HC 
ticaj. Indexed, many private commercial fslabllshments, 
stich as chemical work* and refrigenitlng (ilnnts. rnnko 


regular uao of thia means of enabling tholr workmen to 
safely conduct operation* where dangerons sold fume* 
exist. In refrigerating plants pipes containing Uquld 
ammonia under great pressure aoraeilmt's give way, and 
except for the use of a protective helmet w hicli enablea 
a workman to enter tlni unbreatUabie atiuospbere and 
either repair the damage or close the necessary valves, 
the eetelttlsbmejit might Ite shut down for an 
indefinite period and the entire neighborhood 
endangered 

Pasaiug over Ihe rery numerous inatanoes 
abroad where tliese llfe-su-stalnlng devices 
have t)een In sm'oesaful practical use for year*, 
we have a stdendld example of what can be 
dene In this dlrei-tloii hi this country In the 
mine rescue work organized by the 1’ S Bureau 
of Mines When un eviiloslnii occurs In a c'oal 
mine tte-ro Is ulwiiys denw' smoke, great quan¬ 
tities of no.vloiis giim-s, with heavy clotids of 
stifling dust, coiulitloiis pracllciilly as bad as 
existed In the sulnvjiv lire, but bv the use of 
protecting helmets and aiqstialiis eurrlefl on 
the slionlders of the rescuer, which supplies 
fresh «lr, It is [losslhle for ii man to enter tbe 
most uiiwholesome isissages and save lives 
that onl} n short time ago would have tioen 
surelv had long Iwlore the shafts amt tunnels 
coiil'd be clenrcd of the foul gases and fresh 
air sulistllulisl li} the onllnar} nieiius This 
Is not a theoiv, nor un exiK'rhucnl, for the 
Bureun of Mines Inis estnl)llsb(*d u large num¬ 
ber of rescue slntloiis at which these helmets 
an* the princliml jilece of ap)ianilus, and some 
thousands of miners lniv(> Is'en t.iughi to use 
them; and Ibis organization Is coiisfantlv sav¬ 
ing lives, ond has a long record of rescues that 
meets aii.v argument against tbe value or Ihe 
[iructlcaMIlIv of the device This record also 
plainly demonstrates that iipiiaratus of this 
kind can lie successfully used by men of ordi¬ 
nary Intelligence and under unusual aud trying 
conditions These smoke lu'lmets, of which 
Iheie are quite n variety, usuallv take somewhat the 
form of a diver's helmet, altbongh they arc of very 
llglii constrvictloii. as it is only neev-asury that they keep 
out smoke and gases In somv* cases, where tbe atmos¬ 
phere to be eneonnteri'/l Is not Injurious to the eves, 
only tt small cone covering the moiilli mid nose Is used, 
but for general use some soil of a lioisi that Uts closely 
around the shoulders and is provided with ii window 
and coniiectloiih for xs'elvlng .mil dlaclmrgbig air Is the 
favored form 

For iirovldlng the wearer with all there ar<‘ several 
M) stems cmiilo}pvl I’tie simplest, whUh Is quite ('Xteii- 
slveh emifloMsl h,v tire de|vaitnients, mid which serves 
Its imnsvse quite well under simple conditions, consists 
of H liglit close tilling Inssl wilh ti sight window, and 
having n large inis- of ulrpnsif cloth tliat cvieiids down 
close lo the floor where II gels a suptil.v of mmleralely 
fresh air, for In u fin- It is well known that the heated 
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SCIENIlFlCApiiMI 

Disastrous Burnout in a Subway Maufinfe 

Lessons that Are Taught by the Accident 



A HKRrOrS short circuit occurnvl In the iioncr 
cahUu* ot the New York suIiwh' ilurlui: itie uioniluK 
rush hour on Jnmiar.t tlth, which ■<et ttre to the liiKUlHt- 
liig nuiterlals wurrouiitUng the eiihles llherutiiig liirge 
voiwmwt of smoke and gases (hat asplij'dat*’'! hundreds 
of paHsejjgers In traliiN HtiiDwi in the linmisllate ^le^ldty 
That onlj one dtsith re>.iilted was due to K'0(«i fortune 
rather than an\ hikh'IhI pKolsicai for mieh an occur¬ 
rence It wuH the most Ncrloiis .us-ldent that ImH ever 
occurred In the salovin H^stein ol New ^ ork and It has 
focwse<l pui)Ue lUteiilloii ii|ion ii defwt that haw existed 
ever since the line 'MiH Piilll 

Power Syetem of the Subway 
The itowei toi (he s\iliua\ s^stein is geuornted in a 
large jilarK at I'lfiN ninth Siiks-t arxl Uleveiith Avenue 
Kroni here nlterniitlng (oirreiit Is tiansndtted to snb- 
stHllons, at a teiislim of ll,()(KI volts, through cables 
cnr^.^ing fioin to .'KKki kilowatts {1,(HK) to (1,70(1 

liorHe-|Mn\ei 1 einli, at the sulistatIons the powei is con- 
\eite(i Into dlreet current and trnnsfoinied to a tejislon 
of (I'lti volts I'roin etich sulistatlon low-tension cables 
carrv the cniient lo tlie siihwn.v, where It Is delivorod 
to llu> third tall at stated Intervals rnfortunntely, 
the sutiwav svsiem has no Inileisoident right of way for 
Its transniihslon lines except for the short cross town 
lines running fiom lls various substations and from the 
main power station Hence, the subway itself Is iisiul 
to earrv the power lines Thev are placed In (snidults 
Ivehind the suhwav walls 

The main high-tension cables come to the subway at 
Fifty-eighth Stivet and Uroadwny and then<a> run north 
and south At various points, where thev run out of tlu> 
subway Hue to the n-sperdhe substations, manhole' or 
"splicing ehaiiibers" are prov Ideil, and here low tcnsh)n 
oahk>s from the substations enter and Inrn north and 
south to feevl the lavwer rails (’Hides are also carried 
across llie stdinay lo sivllcing cbniniiers on Iho opisi.slte 
side Not only are splicing clinmlHUs provided at the 
Juncrtlon witli condnlls leading lo the suhsrutlons. but 
also at intermediate isdnts. hevaiiise it Is imprarrlCTiblo 
to make and Imndlo the lieavv eahles In lengths of more 
than 5(10 feet The sivllcing chamlvers may Is* entered 
from the subway through a doorway normally closed 
by a sti'el door lined with asla'stos, and in most cases 
thev can be entertsi through a uuiidiole from the street 
as well 

Cable Ineulation. 

In electric jsvwer transmission we have tlie cnrlous 
anomaly that we must depend upon lilgtilv livflaminahle 
material to prevent tire 'I'1 k> matter has ls>en stiidhsl 
for years, but so far no hiMUlation has l>eep developetl 
that Is llreproof aial \et vv alci prvsvf and flexible Ftsul 
ctibles (annot 1 k' iivlroduvs-d lido conduits unless thev 
are Hexible The usual blgb-teiision cabli> eonsirucMoii 
consists of a imiUlpllclry of copiKT wires Imlsslded in 
a mass of pais-r or rubber liisiibitlon, ibe paper belug 
troatix] yvlth sduk' comiHoind lo c■\cludl• air and mois¬ 
ture. Over all Is a l(>ad sbealbing to piolect the Insu¬ 
lation from liijuiy and fiom (llinalic eondilions 

No matter how carefully the caliles hayc bfs-u con¬ 
structed this Insulation Is Ibihle to glyc out at some 
lime There may Iw a sllglil Injury lo the lead sheatly- 
Ing whleli would admit moisture Tlieie mlgtit Ik‘ a 
slight Imperfis'tloii In the iiisiilating lasly during the 
pns-ess of imiimfntture 1 Velei toratlon Is yery apt to 
set In. and sivine diiv yvlieii the Insiilatliig iiunlHIes arc 
HUtticlently yveakened oi an exeesslve eurreiit imsses 
through the cable tbeie will be a Complete breakdown— 
the current will Jump from (be eore of wires inside to 
the shesthlng outside 

Kvery month tlie cables of the \evv York subway are 
tested by .snivjectiiig them to a ciment three times ns 
great as they are normally adapted to carry, so that If 
there lie a weak s|K)t anvwbeie If will be diseovered. 
Kvery effort Is e.xertrsl to make Ibe splhse elwtrically, 
much stronger Ihaii any of Ibe rest of the line, but It Is 
at such iKvtiits that breakdowns are most apt to occur 
ITie main enemy of liisubitlon Is moisture, and for 
this reason tlmre arc yeiilil.iliog gratings in the doors 
oivenitig from the subyvav inie live spllciiig chambers. 
Natur« of the Short Circuit. 

It yyilB ill the spllciug cbamlier on the yvest side of 
llrisidyvay at Fifty-third Si reel, where the cable lines 
counect vavith the Fifty-third Street sulistutlon, that tho 
accirtenl occurred Just vybat was die cause ef the 
short circuit no one kuoyvs and ne mie eyer win know 
Short clrcntts may occur several limes in a month and 
again nut ouw in a year, but in ettch east' tlie evidence 
Is etitJrely coi^tuned and one is left lo guess at the 
probable caiaw'for the breakdown* 

In the oidiiiou of the aubwiiy •hgto'ers u was prob¬ 
ably oue of the low rcnidon (jahlea first gave way, 
bacaiwe the arc produtyed by direct ettmtut is apt to be 


moj-p sustnliied When this cable gave way, whichever 
one it was. it melted out adjacent caWc*. Tlietfie In 
turn yvere short-circuited and uet flro to the rest of the 
caliles successively. The ayatem being thus electrically 
imbalanced apiwrently threw an exceeslve load into the 
cables on the opposite side of the aubway and they alao 
w ere short-circuited It was all a matter of a few min¬ 
utes, hut the lusulaltan continued to bum and eend off 
large volumes of smoke and gas which passed into the 
suhyyay proper. 

Automatic Circuit Braakara. 

There is au automatic provision for cutting off the 
ivower in a cable system whenever there is an excessive 
How of current A relay circuit is acted upon induc¬ 
tively to energise an electromagnet The armature of 
this magnet closee another circuit which operates a cir¬ 
cuit lircaker in the aubetatiou or power plant, thus 
automatlciillj throwing off the power 

The object of these automatic circuit breakers is not 
so much to prevent a short circuit, for this they could 
not do in the majority of cases, but to protect the appa¬ 
ratus lit the substations Au enormous amount of cur¬ 
rent |yiisK('H through the cables and in cam' of abort 
circuit an arc could be maintained, which would do a 
great deal of damage without drawing enough current 
through the eablcs to operate the circuit breaker. 

In each siillciiig chamtver there Is also an apparatus 
w'hlch may Is* oivcrated by hand to throyv off the power 
Whether the poyver was cut off automatically or by 
tiand is not clear at the pix'seiil yviitlng, but after a 
iminlver of the cables had been short-clrcnilted all the 
IHvwer of the entire suliyvey system was cut off and the 
siilnvay was plunged in darkness 

Subway Lighting Syatom. 

Although the siibyvo.y is lighted by a separate trans- 
misNlon system from that of the thlnl rail, the cables 
coming dtm'tly from the poyver idnnt and not from the 
siilisfutloiis. yet in this eroergeiicv. the lighting cables, 
ls‘iug adjacent (o the laiwer cables, also gayc way 

Tlie ('iirs themselves arc proytded with emergency 
bimiH supplied from batteries, floating on the line, so 
that they are normally kept charged with sufllciMit 
mrrent to keep (he lights burning for three hours "niey’ 
are arranged to light the lam|w automatically wlien the 
other lamps arc extinguished, but for some reason, as 
yet not clearly determined, some of these lighting sys¬ 
tems failed 

Fire Eacapsa and Emerganoy Eaits. 

To proylde ventilation for the suliway there are 
blower fans ni liiteryals situated in veiirilatlng chatn- 
Is'rs 'rhew* also ceased operation as s<s>ii as the power 
yvns cut doyvii That there yvas not an apimlling death list 
Is nttrlbutiihle to the venfllatbm chnmlsT at Fifty-fifth 
strei't. yvhence there was an exit to the stre<*t by way 
of a ladder Fin- escapi's of ibis sort are provided bo- 
twwii all stations from City Hall to (.’olumbns (Urcle 
except Is'tyyeeii the (iraiid ('eiitral and Thirty-third 
Street stations 

Concluoiona. 

.Vs a result of all Ihese conditions the following con- 
eiusloiiH may be reached, ultbougb they are subject to 
modification when the inv»*stigHtlons which are now 
is'lng conducted have been pursued to their end: 

First: Therebe no communliaitlon between the 
splicing chambeiir the subway proper. Of course 
the (luestlon of tppi^rrly venttlaUaif the chambers Is 
inv(>lve<l Jlaiiy' of Aem are not wKte enough pS be 
simply nulled offfr^ thu subway, but would have to 
Is- eidarged or t-uthMy reconstructed. In gome places, 
for iiistaui'e, tlie subway is far underground and a abaft 
UU feet d(*ep nonbi lai reijnlred to provide access to the 
splicing cliiimliers. The mere provision of a door be- 
lyveeii tlie splicing chamber and the subway, even 
(hough tlieie were no veutUation opeiilag in it, would 
Is- limde<)nate. because the explosive effect of a bornont 
would burst them open 

Kocoiid The subject of lighting I'aiilfs cannot be 
averted without amide lighting It has been hinted by 
the I’liWic ,s<-ry|ce t'ommlssloii that It might lie adrls- 
ublo to light the subway from an entirely separate traas- 
misstoii line, iHsislbl.v from the street lighting circuits, 
thus keeping the lighting cables ftir removed from the 
power cables and running them Into the suliway at fre- 
(]uent Intervals, so that, in case of a failure at one 
isiint, at most only u small section of the subway would > 
lie durkeued. 

Third; The provision of fire escapes. In no pubUe 
tiuiidlngs, where such large uumbera of people assemble 
as are to Im found in a dugSin subway train, ore than 
such tnadei)aat» energeney exits. There should bg dre 
escapes at more freqnent intervals and theae shotfld cod- 
Hist of broad stairways rather than rntwe inm ladders 
wide enough for mm pmrson to aseead at a itaM la the 


new nubwaya that are Mag iMiihbd th# tmMMtmf 
chambers sUtMtod between amWnawftt U 'WlSh 

stairways mr wWc to aew wi 
In the nase (d the m»i Biter (ubea at 

be cross imss^iws from ohe tohe tp the fithnS*/ 

Fourth! Ventltattoa. W B B JMidwaijejt ,te provift* n 
separata Ugbtlng sj'st^ it la eraoliy, ne dta w M y y td pro¬ 
vide sefHitate circuits for the vmttihltitMl ftlWA iftt with 
the ventilation (which Is not (rf the best ht 
cut off, the dawter of uspbyxtoOtm ta wrjf gnht f« * 
system where rwaotleelly oH the InflttiiBlBaide laWtotlal 
Is of a type to give off dense, dhoking fttwies,'' 

Fifth: Fireproof caw. We hml^te to ttinh What 
horrible results might have attended the stalling of a 
wooden car within the reach of the blOwouL We ijiaietr* 
stand that the promise to eliminate all woodoo t^way 
cars verj' Mxm has alwady been given. 

Sixth: Communicatlun with stalled trains; It would 
not be a difficult matter to install a tolephone system 
which couM be tapped at any point by the conductor of 
a tralut enabling him to get Into touch with a dlspatefam* 
and obtain immediate and direct instrut^toos in au 
emergeniy Too much rellanee Is now placed in the 
individual judgment of the conductow and guarda. 


The Sim “Drewinir Watm** 

W HEN' beams are seen radiating from the sun, espe¬ 
cial Ij when tliey are directed toward the hoiison, 
the sun is said to be ‘drawing water," and this phenom¬ 
enon Is poimlarlj regarded as n sign of rain. Probably 
most cblldron, and iwrhops a few grown-ups, have fan¬ 
cied when Itsiklng ut this pretty siiectacle tbnt the lines 
of light and shadow coinorgliig toward the sun were 
actually streams of vai>or which the luminary was sucK- 
liig up from the earth and which would presently con¬ 
dense Into clouds and sJtiowers. These lines are, bow- 
erer, the result of the passage of sunlight between 
clouds already formed. The dark lluee are ctoud- 
shndows; the bright lines, sunbeams made visible by 
the present* of dust or drops of water In the air—like 
the sunlieamH s(»n in a dusty room. The beams and 
shadows are really parnllel, their apjiarent convenience 
or divergence Is'lng the effect of perspective As a rule, 
the liaej' condition of the air that renders the beams 
\lslble indicates an active condeimnllou of moisture, 
Hiul therefore has some value as a proguoatlc of niln, 
though, like other local signs, it often falls. 

A phcuomcnon of similar origin is often seen when 
the sun Is below the horlxon In this case a fan-like 
sheaf of lieams is seen spreading upward: lines of blue 
nlternatlng with the pink of tlH> western sky at sunset, 
or the casiern sky nt sunrise The monilng pbenom- 
cnoii go»e rls4* to the eliissical description of the “ixiay- 
OngeiX'd dawn " The t(><'hidcal name of these fan-tike 
lieaws is “crepusculsr ruys.” A rarer phenomenon is 
that of "aullcrepuscular rays," which apiiear to con¬ 
verge toward n lailiil on the liorlwm opposite the sun, 
f'reimscular rays tire somotlmes enUod "diverging 
beams.” and antlcrcpufa-ulBr ra.vs "converging beams," 
though the expressions ‘diverging" and "converging" 
an- necessarily relative terms 

One of the most plcturesinic legends connected with 
the solar Is'iims is that told la the islands of the Houtb 
Pacttlc. where the Ijcams are known as "the ropes of 
Maul" it la felal«»d that In former times the «sn-g(Ml. 
Ittt, wa» not so regular in his habits as he is to-day. in 
the Month Hea islanders mucib aUDoy- 
ibe inoriiliig, or at noon, or at ujffiar 
I, just when his light was needed tor 
iggukiiid. 'riie great here Haul under- 
these errgdu hablta, and tbe first 
, tho suu-gotl prtooner, TWa jiwa, «• 
(Birntdlshed by a series of «tx slMUtgl, 

strong cocoanut fllwr, along the a*«"» ^ 'tbiw aky. 

Wb(« the deity nest rose from Avatkl. or ttre iud -of 
ghosts, tbe first noose encircled him, but sfipped fhtoni 
and only eauitht his feet; the second idlpped 
caught tbe suh-god’s knees; the third unuidit aroiiW U* 
hips. Jitlll Ra twessed on, scarcely hampersd by tl{mto 
contrlvanoea ‘The fourth noose tightoned aWBiut blA 
waist, tbe fifth under his orms, aud finally iJMi abfth 
ond last cungh): bim around tbe n«k and almoatr 
gled him. Tbeii the sun-god contoaaad hinfieit Afglb 
guhdied, and, to to«r of his life, {WtogtoWl Itofil BMf/M 
wduid to totnre adjust Ws dally tounaera iBo«!a.4tt 
curdajsoe wdth too ttomfort. and df 

toed. Ha was then attowud to'Drade^'w - 

Mm pruflaDtls- d^Baed to tajctt 

ttajr aWi he dgwti lutogtog ftogl, tfuyftw, 
wjwm he tSaaeai^ jnto toe ()()%««. 

Maiddani aay. .bi^'toeir 

ton nut, to ffma‘ 4 ' 
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m flow «wl iwMiA 
Is tut cowwsttott Jhtto to eoMrdor flfet aie pre- 
rtlli^ (fl#i tfltW iMfltt it Wimtttbto »« food for bumtn 
'Wifl fw WMd^ktiK, beeume of 

tbo flwaUtW of tlie bnui. Motoovec. thore 

1« tbe BtfluUtttW OMWMti: tlwt tfle poUlc demandit 
wbU«! tffOtfl. To SMMl|; the ttndawy tn thl* roopect, It 
hat hooh otowMWy to the natural color of 

(low by arttflehti ^ *■ flout u ofteu 

tretttifl by cdtaatteul proceaam, aticfa aa Meachlua. The 
facts referred to above are the prlndiial reasouH why 
bread tuado of wbltp 0oar only i« still on the market. 
Bat as soon as the bmu U raodered as dtKeatlhle as 
ordinary itood floor I feel oonfldeat that the {ireiKM- 
terotu daiaand of the public for white flour will come 


Hyiflenlata and mtUera well kuow that the moat imtrl- 
tloua flubataaoea of the wheat kernel are coutalued Id 
the hotla and not in the flour body. Therefore our main 
task la to render the nutrlenta of the bran dlgeatlble. 
Attempts have been repeatedly made la this direction 
and have remilted In the production of various llnds 
of bread w'hich, however, are far from betna wholly 
dlyeatlble. Ooimsiuently, the assertion of hyidenlstH 
that bran is only a burden to the stomach «1U prevails. 
In eonaeguence of this theory, the whole amount of 
bran baa been put aside as unservloeatde as food for 
human hcfnits. This Is all the mure roKrottable when 
we realhee that this abandoned fourth contsins more 
nutritive substances than nil other portl<iaM of the xraln. 
Bran is now used mainly ns food for animals, but slnoe 
there are many waste products from other sources 
which could Iks need for this jmrpose in place of bran. 
It would be much more Important to make It tboroufhly 
available for men. 

This Important rablect, dealing with the chief food 
for human nourishment, has been under investlgatlou 
aud dlscuaalon for a lojig time In Europe by bygleulsts 
and chembrts. Some time ago. Prof. Or Flnkler <>t the 
Unlveralty of Bonn. Germany, placed on the market his 
newly Invented process which solved this problem In a 
most remarkable manner. ITof. Dr Unkler ascertained 
that a perfect dIgesUblUty of the nitrogen in the bran 
could he attalBod If all the gluten cells of the bran were 
broken open aud the albumen thus exiKwed. This effect 
could not be brought about by the ordliuiry comminut¬ 
ing processes, for, as u>eutluue<t above, even the most 
thorough grinding and pnlwlr-lng could not prwluce a 
cmnpJete breaking up of the gtnten cells l*rof, Dr, 
Flnkler’e itroceea for rendering the bran-flour as fully 
dlgesUble iis white flour Is carried out by (he appllcu 
tion of special machines. Howeror, aa this bran-flour 
doea not poamws enough atarch. It has to be mixed with 
white flour, usually In the proportion of 2B iwr cent 
bran-flour ami 76 |)er cent white flour, for inn king 
bread. It will be seen that In this bread nil the sub¬ 
stances of the grain are utilised and In their exact rath) 

An analysis of this bran-flour abowe that H contains 
approxtinately 

Per rent. 


AMmnmi. 18 

Burch.46-66 

Crude fiber. 7-12 

Fat. » 

Aah ...-. 7 

It will be Been from the above statement that this 
bran-flour Is a very nutritive product beontise of Us 
contente of albumon, tatoond salts (ashes). This flour 
Is, of course, almost Wootteul b* taw bran aa regards 
the ehemleal charatWrlstlcs, but there Is. however, a 
great difference between albumen enveloped by the cell 
walls and liberated allmmea. aa to the dlg)B»tlblUty and 
HoluhlUty. The true Importance of Prof. Dr. FinMer’s 
prooosa Ue« In tif* foot that the aUmmen contained In 
this new flour Is csndeeed as easily digestible as the 
ordinary white flour. 

TU* reader will be Interestod In knowing something 
alxmt tte hreod »ade with this flour. The broad Is 
loose attd oontolfu) no trace of partldee that feel gritty 
betwflOB the tefitti; It la tborttfore entirely dlsslmlUtr to 
the oMashtoned whole lybeat breado. since the broad 
Itself. AO kntfler ocntniiai any coaroa braa-patUcles or 
ttnoMmd gtfltm tysUg, only a very sman pereentage of 
the suMfllee of th» tmfiWnwNfl; «heU «an he detected by 


atoflaiii of « pimaiKm «<»«• the cowmwrtlon «f the 
te^tot fiteaihflt twrte, l tm sure that M» 

.. ^ iSm. Mtmxim tarn .hwn on wrti 

»e woyTtrtertws with the 
- 'dflUttMflffllwnR. ft arm eflUy nw«»o«y 
<»«» a» o»ma, to the 
tbte proems to 


order Ip rmBse a product as finely ground as the ordi¬ 
nary^ wltttw flour. After mixing about 26 per cent of 
this hran-flonr with 78 per rent white flour, and follow¬ 
ing the usual baking procedures, a bread furnishing 
IfloM nutriente to the body and easier digestible than 
the bread mode of ordinary white flour will Im attained. 

t earnestly hope chat the people will realise why they 
should eglend a hearty welcome to this new whole 
wheat bread whhdi is particularly gt«od aud contains an 
especial nutritive valuo, because It la prepared from the 
entire grain, aa Ood made it 

Hanfer ^rikefl an Aid to Good Health 

By Maud DeWitt Pearl 

R BOKNT sdenttfle experiments will come as a sur¬ 
prise to the skeptical Individual who sc-offs at the 
nninerons dietetic fads which, within late years, have 
ls>eu exploited in various inagasines and which demand, 
us a preliminary stage In the treatment, a perbsl when 
no food 1 m to lie eaten. 

Prof. Carlson of Cldi-ago University, whose work 
mion the digestive system la so well known, may be 
regarded as having settUsl definitely any doubt as to 
the beiiefldal etfecta of abstaining from wiling for a 
liertod of time and to have proved that this feellug Is 
not due solely to onthuslasiu for a eauae, as many main¬ 
tain. It must l>e said, however, that he and his co¬ 
worker did not go to the extreme, as In so often the 
case with the faddist, but endured starvation for only 
five eonsecntlve days. BMrthermore, they were both In 
good health when they b<*gan the exis-rtment Aside 
from the fact tliat they slept In the laboratory of night, 
in order to facilitate making Uie records, they Hied 
their regular lives, leaching aud la<’turiug throughout 
the live days 

The original exiierlment was to Investigate the hunger 
contractions of the empty stomach. For the purpose 



Diagram indicating the rvntroctians of the empty 
stomach during the l««t ten minutes of a (ypical 
hunger period. 

A, tracings luaUc ton houm after a meal /». tradntr* 
made after nvi' days atarvatbm Note (he Increase In the 
fre-aueory and atrongth of (he eontrai tlomt In B 


of recording such reiitractlons. Prof (’arlson uswi a 
rubber tube to which a nibla-r balloon was attuc'hisl 
71\e person ujhui whiau the rreonls were (n be taken 
swallowed tbe balloon A ctiloroform manometer, 
which was attached to (he (iibing at the other end. 
reeorded the fregueney and strength of tlie eontrae- 
tlouM. Previous experiments tmve shown that the nor¬ 
mal stomach la never tn a state of eomplete rest, hut 
that the museles are continually contracting and relax¬ 
ing. There will be a period of strong isiutractlons, the 
hunger ctnitraetlons, followed by a pertcKl when the- 
contractions are very feeble. Tlu* starvation rei-ords 
showiHl that there was an Increase In the strengtli of 
the Btomach contractions as well os in the frequency 
of the hunger jiertods, as tbe fasting was prolonged 
During the night both the strength and fnspieucy of 
the i-ontraetlons were more pronounced than during the 
daytime, the records showing that during practh-ally 
half the time the stomach was begging for food. 

Tht* sewwtlona of hunger which were experienced 
and tbe hunger cootrnetloos of (he stomach did md ac- 
comiiany each other, for after the first day and uiJ to 
tbe end of tht* third hunger was continuous and severe. 
but .on tb* fonrth and fifth days the desire for food 
becama greatly dlmlulahed. In the ease of Prof Carl¬ 
son, bin appetite rematned gwsl, but he found It fairly 
easy to dtsnilM from his mind the thought of eating. 
His aoriirtant, on the ot)»er hand, dW not And the sight 
of food fit all pleoaiitaWo, but experienred « leeUng of 
flaueeg- As would he expected, both of the men felt 
•onewbal; weak awd doprweed mentally toward the 
end of the ukperimeot, but much of this disappeared 
after Ote flltut and wo* entirely gone by the aecond 
or third (lay Sftef BonBal eating was reaiimed. 

AhUe these reattWa aw of Interest to all, yet of far 
greater geiwral intereet are the after effects of the 
etarvattou expwUoeiitB. To quote Prof. Catloon: “Tbe 
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writer felt as If he had had a nioiitb'H vuiatton In the 
laountains. The mind was uuusualh clear anil a great¬ 
er amount of mental ami jitiyHical work was aivoiu- 
pHshed without fatigue In the writer’s own case the 
five days' starvation la-riotl increased the \lgor of Die 
gastric hunger eontnuttoiiK to thnt of n loung man of 
110 to liS (the age of the professor Is about .'IK I, and tho 
empty stoiniuh retained this Inereased xtgor for at least 
three weeks after tlie hunger (terlod, when ohservatlons 
were dlaeontinnod. owing to almeuet- from the nni- 
verslty. This linprovement. or rejuvenation of (he 
stonmeh, ts not a matter of subjective opiuiou, but a 
matter of objt'ctive record on the tracings" While 
many centuries have passeii sliuv man has bt-come a 
elvlllxed being his physiologleal constitution Is uu- 
douhtedly little altertsl from what it was in distant 
agi-s when, la<<.'uuso of his primitive mcthisls of living 
and his Inability to I'oiio with cllmatle eoudltions, he 
was foreial to einlure iierlods of hunger Hei-auw- of 
this he was undoiihiedly tn better health than his de¬ 
scendants. 

Prof. Carlson does not maintain that stariatlon Is a 
cure for 111 health, although he ladieies that ‘then- la 
more value In some of these meastin-s than Is onllnarlly 
considered.” but he dis-s think tlnif very tiossibly, in 
the case of adult healthy persr)ns, not only would they 
exiMTleuei' a general feeling of i(<juveneseenee if they 
underwent hunger strlkew with their dlgi-stlve systems, 
hut that jMsJslbly their length of life might be also in- 
creaoed. 


Drop Head, a New Ailment 

By Dr. Leonard Keene Hirshberg 

H ave you ever heard of huhiJiaganf Ask the next 
hundred or two diKdors whom you meet esjsH’lulh 
niedhail sotdety physlrlans what this word slgnltlcs, and 
yon will la* amazed to find how few know about it 
Kublsugarl Is an old dls(>ase dlseovensl bv inwv doc¬ 
tors II Is a maladj which occurs In two small districts 
of North .Inpan and on the Krtiiico'^wlss froniler 
A few Instanees of the disorder have been discoierisl 
In England and Canada, but no jih.islclau u.s tel In this 
country bae found one example, although there are 
possibly hundreds of them at large lu Amerlea 

Kublsagari means drop head 7’he drufipliig of tbe 
head forward, to the side and backward la one of the 
iioteworth) symptoms 

A >ouug Japanese doctor who had juat settled In a 
country dLstrlct in the north of Japan found one day 
at his door a peasant with his head t>ent forward on 
his breast 

"Wbai do tou deslreV” asked the young doctor. 

“I tmip droishoad," he replied 
Wbat Is drop-head'''” asked tbe doctor 
"\Mn, our whole tillage is filled with this trouble,” 
he rei.lled 

The dis-'lor at once became inlen'sted aud reported 
his studies to Dr P L Coueboud, wlio gives them to 
the world, so that other physicians may unearth similar 
Instances of the trouble in their countrj 
The Important and striking symptoms of Kublsagari 
or drojehead are exhaustion and flaeclillly of tarloiis 
muscles 

Muscles of different jiarts of the both lose their tone 
very suddenly Tlil.s lakes place pHrlietilarl.v when the 
Issly Is brought Into action, when the muscles eome Into 
play The e.M-sIght also become.s affeeltd and dizziness 
with vertigo occurs. 

Milkmen and mllkiuald-s, while milking the cattle, 
abruptly find their bands liccome numb and nseleaa. 
The head falls forward agatnst the cow, and the 
vlollin falls ovei agatnsi the cow or he rolls over on Uie 
ground Dr Gerlier is the one to whom has fallen ttie 
honor of finding the first sufferers in Fraiiee He noted 
first that the muscles of th<* fingers relansl rapidly 
llaeh spell, he says, lasts len minutes Sometimes they 
lust longer, aud run Into each oilier and fu.se 
FatUftie and ('Xissishe musculHr exertion s<H*m to be 
rreiMinslhle for the origin of the attacks The after¬ 
noon and night seem to he the most susceiitible is-rlods 
The whole illness lasts about tUe montlis Those who 
work around eattle, imulrrv. cats, horw-s, and wpectally 
milk ami stables, seem to !)e particularly associated 
with the affection. 

r>r Coueboud hu.s gone even further than any of the 
other Inviastlgators He has fouud the caitse of drop- 
bred or Kiihlsagarl to lie a little dot-shaia'il coccus or 
baclorla It Is fouud In the spinal fluid If this fluid 
Is Inreulated Into cats, the same disease comes into 
being In brief, the cat eventually falls 111 with his 
affliction. 

They are now at work In an effort to find an anti¬ 
toxin or vaccine to cure and preient tbe lltlh- known 
troQble. _ 

CoteOBaitder E. R. 0. R. Evana, R. N., who was sec¬ 
ond to command of Scott's Antarctic exysslltlon, aud 
who reoeatly lectured on the expedition in the United 
States, has Just been appointed to command the tor¬ 
pedo-boat destroyer “Viking." 
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The nilDex lire pliiiKiHl iieluw the wurablpe b> a diver, who makea bta exit throogb tbs tn^oor of tfab trout eo n^ vW t — iit ue 10 pUotbil tlUk M b «lv«a boBi, la a tmt- 

lain KUite of the tide end lurrent every «hlp will b« above a mlae-fleld Tb« Orlaa cablaa at* lad to tba anbailBdM, wUcb datonahik the miOM iteuBltaaeoualy 

Mine-planting by Bobmarlae. 


Submarines That Are Strictly Invisible 

A Tyi)e That Can Pa.ss Through a Mine Field and Attack a Blockaded Fleet 

By Simon Lake 


I T has l>eon well estnblisheii that Rubraarliie lioats 
MhiMild !«■ ilKliip<l Info two t'lasst's, one, u focptHio hiut 
wlfh as liljtli Hurfai (' miil HUtinierKHil Nia*e(l iih It Is ik>s- 
Hlble to attain, with a lni«o radius of action, capaldc. 
If [lonsllilo, of f'XcctsJInc Ixittlcslilp sistsl when on the 
surfiici' Ml (hat i( luaj intercept a buttle fleet on the 
hlfih sens (111(1 submerge in its path of npproaeh ts-fore 
tM>luR disioverisi, the Msaiild class should (oiislst of 
sinallcr, slower speisl, iiilnc-evadlnK subinarliiea, with 
toriMMlo and minlnt; and counter-mltilriR features. Such 
MlbiuHrines aic essenlbilU di'fenshe, but If they have 
siilHelent radius of action to reach the euemj's Imrhors 
and to lie in w.sl( otT the eiitranee to such harlKirs, or 
to enter snlmicrRed th(> harbors tbi'iDHplvcs and there 
(Icsiro.v tile eiienn’s craft, they have lieconie iK>tent of- 
(enshe wcflisdis of (lie raiding fleet For a EuroTXHin 
|H)wer It Is relntlvelv easy to ithe such iKKits the radius 
iieiessarj for them to Ituade an oneiuj’s ports 

1 Imve not pushed the consideration of the submarine 
Ilf the sts'ond class, with Us anti tnine features, because 
I hu\c been kepi busy trying lo profitably meet the 
yvlshcs of the yarlous RovernineiUs which demand con- 
slnntly )n< rciiMliiR spissls al u sa( rifice of soiuo charac- 
tcrlslics wbleli I isosonalli regard very blithiy Most 
u'oy'cniiiiciits have Ik-cii more nttraete<l to vessels of the 
iiPst I las,s, as siss'd nt all classes of vessels more than 
aii.vfbniR else swiris to (ifi|K-al to the Imagination; but 1 
ililiik it inav lie the old stor.v of the "TortobH) and the 
haic over again, and I refer to the reeoramandation 
of a sjicclal board, aii|silnted in IIXTI, revoiumending 
llic piin base nf a inpnber of I>uke tj|»' IsmUs for the 


Himon thr mrt ntm of thv rvfn-kefl tub- 

tm'rgcncv gutimarine ftopedb hoot, wkirh in U$ 
gktp-thaprd foim trith double hull and buoyant 
superntrurtiiri', a foim rovvred by Ur. halte'g pat- 
<Hts «n the ( nited-^ffo/e* and adopted to principle 
by thr I’nlted Htateg, Rut$ia, Austria. Oermany, 
and flaly, {» of the opinion that the full eapabih- 
Iks of th( submarine boat hare not eifcn yet been 
fully realised. Ui Lake ha» developed u great 
variety of Hitbmarme tesseU for various eomtner- 
Hal pm poses, as well as for tear, otMf he <« well 
qunliflfd, bei'ause of his great variety of submarine 
erpenenees, to dtscuss the possibilities of the »«h- 
manne in trurfarc. — Kditom. _ 

ever, none of them are In service as yet. One reason 
that higher surface have not been reached 1« 

tlie dlfllcntty of aecurliig a isirfectiy aatlafactory high- 
power. heavy-oll, IntornaJ-combufitlon engine, snitaWe 
for snbmarinc boat work. As soon ns a priA'en satla- 
factory heavy-oll engine is turned out by the engine 
builders, impable of delivering 5,000 horac-power per 
shaft, Hubmnrlne boats may l>e built cnimble of making 
up to 25 kjiota on the surface. 

Tile largest heavy-oii engines ao far built for sub¬ 
marine Ivoat work develop alKiiit 1,900 horse-power per 
shaft, but rapid progress Is being made, and I believe 
that 2.Vknot siibxnarlup tsmts will Ik* laid down within 
tlie nest two years E'en this high speed, however, 
will not fitiflil the desftny of the submarine, which, to 
uij oiiliilou, Ik a wenpon destined to promote peace 


between inarltlne aatlons by making It ljni>o«wlbte for 
one nation to- Invade or haraas the coast line of another 
nation where sahmarlnes exist, and by making It tm 
pusalble foe the enemy to leave their own porta or 
harbors with an Invading army or armed veaaete. 

The aulimarlne. even at its preneat derelppmeot, haa 
shown lu superiority over the battleafalp to coast 
Operations; however, to Interoept a battleship at s^. 
even a high speed subwarlite moat lie bi wait, portaaps 
for days or even woeha at a dme, much like a gunner 
In a “blind" waiting for a flock of ducks to jiaas within 
gun shot Becauae of It* relatively slow’ siwed. It wouW 
have to waK a long time, also, for a battleship or fleet 
to pass sulBclenUy near to be beaded oft, eapeclaUy if 
the submarine were entirely submerged, because the 
moment the periscope appoars above water the quarry 
will take to its heels. If It follows the latest ruling of 
the British Admiralty, “to steam away from the vldalty 
of submarlnea at fnll »is*ed, even If It la seceswiry to 
abandon a torpedoed sister ship and Its drowning crew 
to their own fate.” 

I believe that this apparently heartless order to justi¬ 
fied by the lose of the “Aboaklr," •‘Oreesy," and 
“Hogue,” the only flock of ducks, flguratlVely speakinR, 
that has come within the shot of the snbuiartBe torpedo 
gunner. 

The concloaton must be reached, therefore, Huit on 
the high seas the only advantage the cootly dread¬ 
nought bos over the ptgmy. cheap submartoe, as at 
present cnoptructed, lie* In Its ahlltty to rtm away and 
to rale coouaerGe far offshore on the high seaa. 



strlicttiiii thill 


to give U Hill r,i. c -. .1 ,,t 

17 imii I'- kiMil- fill tmij 
hours ami hIhhk ii i.imi., 
sabmergeti for mic lumi i,i 
a slower aiieod foi ii pu nt¬ 
er nmniter of JioiirH 
<i<>veniment:| o+c imkluv: 
for bids for submarines of 
greater sjieed, and sonic 
lave becu designed w^-h 
ire expected to make 20 
.iicitH on tbesnrfaoe. Hew- 



Tbe principal mMos twed 
In my mine-evading sub¬ 
marine are the bottom 
wheels and diving eowpartc 
mmit, which were hicwpor- 
ated lit my 1888 design, 
which atoo carried my 
pioneer feoturee of taterat 
hydroplanes to got #v||m 
keel BuhOMrgeiloe; blgU, 
watertight superstraatitetk 

which la fndtopenaable for 
high-speed, oceoasgofiV 
suhmartnm: anchors, god 
lifting and lowertag sit¬ 
ing instramottha Vsaakpb- 
ing the hottom erheeie oikti 
diving eooqilitrtiMat. 
navtoe here hwr 
oted those featargfi tni^,. 
eobmactheo, leit^ ■bteelm,,: 
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' Wjwela.'htev, .Dhgmigrttofc 
•eradtag 


















'Mvx 


I < 

JE ^23SBS7 ir:! ^!!r*! 

IW* liWjPBit-ftWt ^WmiftOwr? ftAQ ‘fttWft 




ttjftlt, jlftCHMtftfty 0t 
jry Mftjor 
tte 

C jfa^‘'Pl^ .O^ftrfaw r. 
it«% tbft/ljiMnM «p- 
«t ^tair KMowti tftjOlft boftrd. 
, , ftllHl.lift'iiDr ftft .tMftttettft tikoe ft4|ftoent 

iiNUl^ til atmtiMtm. ftvftftji. 

'tiM. ft(^ jinetiftK^ UidqMadcstt of 
^ tlw twter, 4M m m^b&m ooiuMctfoB 
jgatieol mrn^ «ir^»miiu)d ehm- 
infK *0 ,ffu 0t«m/ tfUo to tKtoftortW 4A 

HftMft,” ftad for aift nttftck. “th# bo*t 
my ftxtotiitft ta^oRs of 
4ttiMa kmma to tft« ttoKt<i ritftt it 
fiftR «ft ran by my fteW ns at pmtftut iDatAllea. wUb 
bat Utttft daa«»c fbom tli« 
pjipiftfttoa of ARjr iftuFttctdftr 
i»ln» or fwiB gm flto, dor- 
lug ttwt few aenmdt It »< 
iKMca tbe ftlgbting bood lot 
iibtiemtion, aud ton attack 
at U* ifteamtre tbe v ww cHa 
ttt the harbor. thKoud and 
third, tbe board iwraonolly 
wltoeeaed the with 
wbleh cablee oor be grati- 
pled, Toloed and cut while 
tbe boat la nutneurorlug on 
the bottom; talne cobles 
(•(in bo awwt for, found, 
and cut or a diver con be 
w*nt out for that purpooe." 

Congress, however, failed 
to provide for the purchase 
of vOKHele of this type, ol- 
t bough retieated reooauneD> 
dittl^ were mode by tbe 
geneeal stuff to do so; cod' 

HiHiueutly, the “Protectiw" 
was sold to RoBKla, and la 
now at Vladivostok, 

The necessity of aadi 
features os bottom wbeels 
and dlrlog conipartment Is 
now being brongfat <mt In 
tbe ttresent war. I believe 
tbo mlulug and counter- 
mlatng features must be 
Intwporsled lu one type 
Ivcfore the submarlue 
reactiM Its full develop¬ 
ment. Tbs Impotsocy of 
the great combined Encilsh 
and French Beets of battle- 
KltlpM, cruisers, destroyers, 
iind snhnmiiues must be 
(CHillng to the people who 
have paid for them by the 
sweat of their brows. These 
lleotH are lmi>oreut because 
the Oennaiw will not come 
out tram behind their 
niiaes and forts and wage 
an unequal iMttte against 
suiwrior Rombers, but pru¬ 
dently are sending out tbetr 
mtbmarlnee to destroy 
gradually the enemy that la 
(rylHg to blockade the Get- 
man ports. 

Winston OburchlU. the 
First Isira of the Brlt£^ 

Admiralty, expressed the 
bitterness of InwotOhcy 
when he said, “It they . 

don’t oome odt osd tifM, w« will go In Utter ^hein and 
dig them opt like rats*’; however, tbe tlerman mines 
and stdanaHnea stand to Uw w»y. and a« themselves 
tftkliut dMlr toll of i^Uiw, 

The latoMfrldtog ftolmuttine can enter with isoa- 
WMfOUt* ftOfftty torottlfh a mine field, like a shuttle 


pUtft pfiUtd, doasns of veaoels have bsan otmk 
to toft vUnflW Ot toe North and Bast rivers and nsver 
toofttott- toft newt noted case Is that of tbe 

PftftUlc Molt fttoMtor “lUo de Janelio,** wblcb sank to 
toe mcrgftdft of tom ffeaDctsco Bay, with treosare at a 
ntm of ever .|0OO,OdO. This large vessel went down 
In « fog ftttly a stmt dlstsuos from land, but the bos 
nevor totra ftmmd. Borne of toe British and French sub- 
saartosa itove beea tqst to localities well known, bnt It 
hog boen toijMaMlble to locate them. 

IlHftag several yoart of experlmebUl work with stov 
fttorlnes, lavestlgatlng bottom oondmons, I have 
traveled many mBes in tbe Chesapeake and Sandy 
aook boys, aloog the Atlantic Coast and T»ng Island 
Sotmd, and later In toe Oulf of Finland and the Baltic 
Bm, and if is a fact that cannot Hucceesfully be disputed 
tetontoolty, by any one, that a snbmarine of the type 
reoommendied by the United States Army Board may 
be taken iota any harbor In tbe world entirely nuseen 
and remain there. If necessary, for a month at a time, 



the roaoon that the vessel would pomp up and down 
With the rise and fall of the sea. Neither could the 
vessel He at rest on the bottom as the lift of the ground 
swell to bad weather was sulticlent, even with h con¬ 
siderable negative buoyancy, to cause the vessel to 
pound BO badly that the storage battery plates would 
be destroyed in a few mlnutee I, therefore, ans|)en<hHl 
the wheels on swlrtglng arms and applied a cuahlonliig 
cylinder. The hall of tbe vetwel waa then free to move 
ap and down, synchronising with the lift of the ground 
swell, and at too same time the weight of the wheels 
kept the aubmarlne close to the bottom and able to 
keei) her pusttlou while at rest or to be navigated over 
the bottom at any speed desired. 

Most of our Atlantk- Coast, I»ng Island, and Chesu- 
pcake Bay water-beds are comparatively uniform u- 
to deikha. In other countries I have navigated over 
riK’ky bottoms filled with giant bonldera. A rough bot¬ 
tom limits toe speed at which It Is advisable to travel, 
but I have never seen a bottom so rough that It couhl 
not be readily navigated 
Lake boats, fitted with 
bottom wheels, have, In « 
competitive test nbrond, en¬ 
tered Innd-1i>cke<l and fortl- 
flwl harbors without dis¬ 
covery, where the eiJtiancc 


fioi 


the I 




through a tortuo 
nel All other vessels, wl- 
cejit the one flttisl with 
bottom wheels, were dls- 
coverevl long before nsicli- 
Ing the outer fortlllcniloiis, 
beeausc it 


for I 




■ssarv 

rlieir 


I>evlsc()i)es to slghl Ihcli 
way They struck the 
sides of tile dri*dgv>d clilin- 
tiel, which raiistsl them 
to broach and Is- dlscov 
ered, because the,v had 
to luaintuln a comparKtlve- 
Ij high Bis»ed to In- ke]>t 
under cojiliol In tests 
enrried out In IluKsia the 
boat fltbsi with butt o m 
wheels simply wheeled 
along III tbe clumncl at 
slow spevsl and stopjnsl snd 
backed to change eoui-sc at 
will The revolutions of 
the l«)ft(Hn w'heels gave the 
dlstanctsi traveled, (he 
manometer gave the deiilh. 
and the comiiaHM the iirojsr 
direction, eiMisequmitlv, 
with a correct chart as to 
courses and depths, naviga¬ 
tion on the Initlom In enter¬ 
ing harlsjrs Is veiy mncti 
easier than on the surfjos*, 
nnless the channels a r e 
well huoyeil 

Most mines, as at pres- 
etit Installovl, ars- either cvf 
the (g'serv aflon lu contact 
t.v[a', th(- oltserviitloo mines 
un- fins I u s u a I I V from 
shore stations when the 


■ Is 


I to he 




A lisk« sabmarlaa tcavtUng os th« bottom o 


I of the gusrda attsrhed 


thcMi), while the 
mine Is nm-hon-d a few I’l-t't 
In-m-ath the surface and In 
either ejsphnhKl by cout.tet 
Witt) the surface of lln' ves¬ 
sel's Isitlom or h.v the agi¬ 
tation vatisevl b,v the rush 


Paaotof through a miae-fleM. 

and destroy shlMtlng, docks, and war craft deliberately 
and leisurely, and defy discovery. 

My meth^ of entering harbors i>r through mine 
Holds conatets principally In providing submarine vee- 
aob< with bottom wbeets and other component nndls- 
cloeed details. When submerged, tbe vessel la given 




> (lie 


«lft- 


*h* W^ <a (doth during the wearing sufltelent negative buoyancy so that she will not Im 
iveetm A*d I tOhft thi opportwlty to «x|toil|», tor too drifted off her course by toe currents when resting on 
first tkBftiitoriftifth tttojStftkftri^ the bottom. v«sm» la what might be tewed a aub- 

at iiTtfritut hfttoftfft. ^ tbiotototolT the Mortoe outomobOe, and It may be navigated over the 

wbtfihftUft to fttwhupllAed. tt to aoiaesaftiy bottom M waOMy as an automdbUe on toe sartace of 
to imttoitfttft thwftjtofltt Inftmatfthto diaeulty ftf 4tov the ftortfa. 51^ oubrnst^ automoWl# boa one great 
ew’SK^akW** ISu'M. alibwftrthft twtori whtoi own adtftataga’owr tjie mirBwe type to Its abUtty to mount 
•dihh'iiiWftth Hid ‘ftiwjteft" ftir ar*- fttw gswaw-ft? »» over Otoftxoctkma, because toe vwmel 

toQauntto'iftd to m ftcaair ^ monut any obetme- 

^ %lli^ ito'-ltoW -1^ ^Oftfrtr-wqpefttoflce .wwed to that a sitoftuuiQe 
^ik ,'a ' sSmwlI f hit .i^w. siMft.* a wlfft‘fiMia isftfttli ' ootitl h^-ba afttMtoetortly hcrlgated submerged lil 
' , trihaltoWi'roiqift wstor by toe somo method of control 
F iftyr aft4 * ftft to be sfttfftfartofy in deeper water, tor 


ly passing vessel T h c 
Eurt^iean Ivelllgerents have put out contact mines to 
prvrfvK-t their enplUvI ships from the snbmariuea The 
dmid of thi-se mlnea is holding the submarines ontslile 
of the mhievl areas and the mines arc, therefore, ef 
feetlve. None of the Brltlsli vessels arc tlttevl with 
Isittom wheels and diving compartments, ami they must 
tie navigntv-d, at such siieed to keep wibroerged (smirol 
that they would explode u contact mine if either tin- 
mine or Ita anchor roiss was touched This also iiii- 
pllea to some of my later boats, as the Imttom whe. ls 
have been omitted to meet Uie demand for greater 
speed on the surface and auhmcrgisl 

I am incUnod to the belief that this has h,-ei, mor,' 
op leas of a mistake, because the bottom wtus-led -uh 
Iftarthe can go to and "dig" the enemy out of its h.ise, 
to addition to hunting the big surface i raft of (he 
eoftflgr'aa the high oeoa. 

-Wkb toe bottom wheels, navigation can lx- comhn teil 
so carofolly over toe bottom that Inspection of the 

IKWS 7A) 





70 


sciEmtfiGAM^se^' 



A Mine in a Meteor- 
Made Crater 

Work of a 15,000-Centimeter Cekfitia! 
Projectile 

By Arthur Chapman 



t J until . ill tlH' 01' 

Moteor Muunfnhi, uowr I'aiioi 
TIiIm In not R volciiiilo orut 
full of II trctiiPlidouN meteor 
tlNtw who hme oMuuliied th< 


iH hflve lR>eTi carried on, 
Iter of wliMi Is kuov,ii as 
IMiihlo, Arir.omi 
■r, lull WHS formed ll^ the 
lit some puRt nee Sden- 


[■ of the opinion iwrtlons of 1 


ward imHsHKt* »f tlie body would produce fufdon *nd 
pmbebly alHo a purtiBl volatlllaaUoii and the effect of the 
Impact would convert nnj motature preaent Into ateem QBOA 
of great exploah'e iiower. The reeult w'ould be that -Drore 
•luautltlcR of the aurrouiidlng material, tonscther with aettUgs 


in Mhiw iUTBh War 

B nCAUaiS war U 8 comparative novelty and tta hor> 
rore axe preeeuted to u« in appropriate deeerlptlve 
Bettings w© shudder at tta uaele«» alaughtsr, entirely 


meteor itself, would be ejected and unmindful of the tact that much n 


that the meteor which stnicU the earth there must hate throw 

iK'eu of almost Im'iilcuhitile sl/e and weight Tii fact. tercsl 

there Is no ludlcatlon lul^where “Ih*! of the alUthtlng of iwthel 

a meteiir upproxlumtliiK the slue of this Arizona visitor explal 
ActliiK on till* llieort that the meteor was of such aurrot 

Bleat welnht that It sunk Into the Krouiid to an extreme Met 

dciith, a mining compunv exiamdetl mtjCh money In iKWt i 


' earth there must hate thrown hack over the rim of the crater and acat- 

11 ltd w eight Tn fact. tercsl over the aurrottudlng plain Such Is u hy- 

‘■Ih(> of the alighting of iwthetlcal reprtiductlon of the event which would 

of this Arizona visitor explain this curloua crater and the condltlona that 

e meteor was of such aurronnd It, 


ing 1* going on dally In our mldirt as the result of the 
Hiaijn^r% which some of our coiomerclal enteriMrtBoa 
are conducted. 

The report of the Bureau of Mines, juat Isaued, ahowa 
that during the year 1013, 3,051 men were killed In the 


iintaln Is ten miles from Volz's trading mines and nuarriea of the I'nlted .States, and the a 
1 Diablo, In the heart of the grim South- Iht Injured during the same |)erlod Is ©wtlmattsl 


t the iHittom of the crater lit a search w,*stei'ii desert, and Is visited by few people Yet It Is IW.'KXt This moicis that nearly three and < 


for the main lK)d> of the deisisll Five shafts have bt'cil one of the 
sunk at the liotlom of the crater, the longest lielng 1115 Honthwest 
feet deep (Jnlcksunds and silica, emsninlered at flint taken up i 
deiith, prevenltsl further sinking From the Isittom of iiemdrnte r 


tH'cii one of the most Intereatlng natural attractions of the men were killed for ©verv fhoiwand employed, which 

g tli5 Honthwest It is believed mining operations will be Dr. Joseidt A. Holmea, director of the bureau, declares 

flint taken up again and fhat some way will lie found to tx> b© “exceuslve and unnecessary and a discredit to the 


D deeply beneath the crater and ascertain linlustry” Cominentlng further, he says 


II a sheep herder dlscovensl s 


the meteoric frugmeiits and this Itsl t 


i> of of the Arizona desert, or whether there is nothing left lag In the li 


e coiudder that this record Is being repeated 
vitnr, the xcry thought of It Itecomee aM»ll- 
laat three years, mh fur back as tho records 


I rising from luatertal i 


!• original bisty of fbe meteorite bnt the ecatteretl of the Bureau c»>verlng ctwtaln branches Of the InduU- 


V found u|H>n the surface 



nothing is|uiilliig It In size 1ms iw,‘r lieen 
dtscovcrml 

This .Vil/.oim mclisir niiisl li\ ilic cvl- 
deiirs' III hiind lm\c sliiuk willi siiHh'lent 
force to cinsli ii Ihmt of liinos|om> ;iP0 
fe<‘t thick, tm\lng an iMcriige cinslilng 
strength of 1:2 505 pounds |n>i Mpnirc inili, 
and, further, of n lajci of siuiilstonc 'VK) 
feet thick with ,i nnsliini; slumalli of 
6,350 pounds, and to niool those oonillllons 
the hvisithetlcat oaso U (omohml of a 
mUHS of nieteorii' lion 51111 foot In dtnmctor 
and striking tho (-nrth at a s]n'oi] of five 
miles a second Tin su|Mii1oial looks are 
crushed and ftnown Imok to an miiount 
greater than tho hull, of iho moloor and 
as a projectile under slinlim lonillilons 
will Croat© 0 crater eight to ion timos Its 
diameter the aupliosed rkMi foot piojodlle 
could ••aslly have formed ilio 1 non foot 
crater that oxtats in ArIzon,i fids 

Inige iirojectlle i>eiiotr«t©d below the snr 
fact' the uiwaf#WH!ape of materhii mound 
the muss would Is' impedad, thd timl 
directly in its path and atao tb^l; on the 
side# would become grehtly ownpectod 
The heat generated by the rttph} 4pwu- 



MetMT IMkMItslii 1« thp bKiitraiiM tiie 


try go, the mlnee and quarries of the United States 
have swallowed up 10,4K7 human ilvwi and 
have lucaiwcltuted tem|K>rarUy probably a 
quarter of a milllou men. And the sad¬ 
dest isirt of It all Is that u great part of 
this death roll, and a still greater part of 
the Injuries, are not tie<'e(wary I believe 
I am emiservalivo when I suy fhat half 
of the 3,651 men killed in the ytair 1913 
might have Ish*)) saved and three fourths 
0 / the Uni.<MM> men injunal In the same 
year might huvo esenpt'd injury had all the 
various agencies Involved, the operatora. 
the miners, and il«' State and NatJonal 
(JovemnU'ntH, done their full duly In the 
matter lVrhai>« no one of these Hgenctes 
has done lie full duty For the Bureait of 
Mines, as roiirewintlng the Federal Gov¬ 
ernment. 1 can say that, owing tn a lack 
of adtspwte funds, this Bureau has fallefu 
short of doing Its full jiart In this great 
safety nnoemont; and 1 therofure hesitate 
to crltlclM' the seeming shorteoiuings of 
un.v (Uher agency ’’ 

Theae emiiloy nients, from their nature, 
must always he hazardous; hut the record 
of Kuroiiean ismotrleH of only one man 
letMcite. per thoUMtnd killed in slnillar work shows 
I that the nhove estimate of the easUy poo- 

sthle saving of life can and ahould tM 
realized 

Marconi Company Wins Av»ln 

I N the suit of the Marconi Company 
against the lyeForwrt lladlo Company 
and the Btandnrd 0)1 Chmpauy for In* 
frtugement of eertaln lyctters Datant lt» 
which Judge Hough recently granted the 
Mareonl Company a preltmlnArv li^ono- 
tlon, the tiourt Ims handed down auut^er 
decision it appeara that suhaeqoent to 
thfl former deeUhm ftu* defendattlB movyd 
to misfiond the injnncthin jictidlng an ap« 
jteal, Itt w far as it raUted to fl»* .* 
of the Ktnndnrd (>u Company^ and hM, 
another motion to vacate or pMnUfy tiw, 

. InJnocthMi with r«»|»et to tfe- 

fendauta. Theap muflotia wihte htondSht. 
upon ilddiflotun ufRdftvttA bat y«idi«a. 
Hdbilii, in a doetsion (»©« NaffUfy, dao^; 
Wl py flm ntotiofw, tbiw 
jma pK mmum *■» ' 

m 'OnwpiMff^ ttWl 'to vi^ 

. ay. to am 
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I iw«i ¥lwt<ilftii»t» herewith !»»■ 
fwalt ot A 

' *^!«y awrr.wna^’^isi* 

4^' teBtroyer* -io the Wrt^wto- 

jitfetrojr^T eeinoerhc 1 w«e th»‘";‘t^'WI^“ 
«M 5 the latttut tt» he derii^W iM 
M^. ter the VnXm »i«e» mvfi 
ftw aitA UMte et her vUmw fM 
» uletrt flOO feet to tetoSh «w the w«trr-»i«i, 

$^«efltbeft(h,aitA1l^teet<lraufht tlietf 
h> ateMlt «IM> thoueand tene 
4thff tfceii; tfpred 29 to ao knot*. ’Ihe aecl- 
dfht W«* hot dhe th any detect in the 
Itopit, Imt romUted entirely from a 
dpfietto Ihe new type of bolUtr which hnil 
b^ett tout# lied <m thie veeeeL Tbe twdlere 
«te <*f the wnter-tabe tyi>e» end It wa* the 
rtobb-teitn] lower drum which jwre way. 
the druna b^nx blown off agnliurt: the ehlp 
at ahont the turn of the bllfte. The heavj' 
blow thue etruck, together with the pre»- 
anre dewloped by the lame umonnt of 
water which auddenly flashed Into steotu, 
nerved to tear oi»en the stariwiard side 
of the boiler room and to i)r»dnce the 
etrtwordlnary rent which Is shown in our 
A'lew of the “Ayln'ln" when she was In 
drjdock for reiwlrs. The aceldont oc¬ 
curred In the forward boiler nwm and to 
the forward Ixdler of two which oocupled 
this comiMirtment The explosion caused 
a leakatfe In the after Iwller nsim hulk- 
liead, so that two conuMirtments were 
fllletl, wltli the result that the draught In- 
orenaod from 8 feet C Inchee to 13 feel i\ 
Inches The serious nature of the acel 
dent was nthcravuted by the fact that 
there was a heavy head sea running off 
Oais> Hatterns, where the explosion t(K)U 
place, and ttw working of the water 
within the ship ennsed a cojislch'mble 
w<irklng of tho englue room butklieuda, 
which the offleers and crew endeavored to 



Our BefcinniiKTfl in Camphor 

A l>0}CH\ years jik" the Government 
was (llsirlhndnR liioadi-ast throuKhont 
Florida a bullelln of lininense Import, sor¬ 
ting forth the excellent results of a iiro- 
longed sr'rles of exiterlmenls In oatnt'hor- 
ralsllig in this mild ellnuite, and nrgliic 
that ever? dtlxen of the ismlnsnlu, 
whether nirnl or nrhitn, should sei out as 
many camphor trees ns (he ground around 
his home would allow If all one's ground 
aiiace should U' taken up with finsl and 
fruit plants, Ihe iirgument priK-eoded, still 
there were the walks and roailwavs to be 
lined- And what uiort hetiullfnl, h\m 
mcfrlcal or delightfully uinbrHgtsjvis than 
the tlvldly grwn and gracefully braticb- 
lug camphor liees? 

The reullxalloii bad come home to our 
nation, nlsrut that time, with especial 
force and slgnlfleniifv, timl Japan had a 
mono|)ol> of the ciimidior trade, hence, 
a niono|S)ly of om' of the most Important 
sinews of war 


The pn 




:.si I 


that 




“AylWin’* to drydoek, showtoff • ctrip »t her aide. 15 feet wide, blown outward 
by the b^ler exploolon. 


correct by bracing the bulkheads with wood and the 
fnrnlture of the ahlp. 

The wounded were couveyerl Ut another dostro>er. 
which took thorn at »0 knots' «pee«l to tlm irearest 
hospital The ‘‘Aylwln" was taken In low and. In 
spite of her mtrloosly damaged condition, was brought 
sateb’ to Newport and placed In drydock 


Cttttkig Up a Bridge With the 
Oxyhydrogen Tordi 

I T la well known that the oxyacetylcoo 
or oxyliydrogen torch Is very useful 
In cuttlug up old structural Inm work 
that has to be removed In sections, for It 
provides the easiest and (lulckost way of 
cutting through the material, ordinarily 
the metal has to he “prw-heated” to the 
point of Ignition when It la actually 
burned by comldidng with the oxygen. 
Ordinarily the 'itre-lioatlng'' of tlie metal 
la ooutlnued during the entire procevss of 
cutting, llowvver, Utere Is a system In 
use In Oennuny. In which tho work Is 
merely atarted .with tho oxyhydrogeu 
flame, and once the metal has reached 
tho proiver temperature the cutting la con¬ 
tinued to the end by supplying it with 
oxygen alone. 

This process la illustrated by beating a 
place of Iron wire In fbe flame <if a Bou- 
aeu buroer and then aendlng a stream of 
oxygeii upon It, when the Iron will be 
teuad to bum with brilliant sparks, 
apectal tom of blow pipe hat bosn derit 
to earry out the samo princtoto on a lotge 
M»ie. Fhfft, tube* lead i*t oxygen oftd 
a to Itroddto ttto I5®»d»«ittag llaaitr. 
It maitoa ate provided tor cutting 
i had permitting tint «xy- 
aw tb®.ktotrins imot. Thla 
£l and cuttla* it 

ot totobee h*W 
Mt old !mt ttto »t 

- ^ of aw atnwtaro 

- Jitmo 

- tfWWsk loottag 


,mitor‘ww^pumpad 


rise and lift up the structure Ther*>u|)on, It was sue- 
oessfulty frans|M>rt('d some dlstaixe down the river 
un<I fliiatly Iniidvsl on a nelghlmrljig liatik 

Here the floor of the bridge was further 
cut t*r> Into small parts by the use of the o\y- 
hydrogen torch. 




t>oth b> Inilletln, by eviierlment stations, 
and agents from tin I’.nieau of I’lnnt In- 
duslrv. Is Hi last hluiwlng fiullage 'J’he 
caniphor I'laniHtlon at Sutsnma, Fin,, 
began recentlv tin- dlslllllng of the pres<>nt 
year's "eroi)" and the yield iimmlses to 
be enoinions This is ilie liisl and only 
bearing planlullon of anv sUe In the 
I'niled .'States Us Inlilal . ffori »( distil¬ 
lation WHS made hist hcason ovei Itl.Otll) 
jamnds of crude gnin Iwing inriiisl nut 
Tbe ineseiil veai s v leld iiroinlses to Is- 
many times that anioniii Tln-re are over 
2,(kH) acres in (r<s-s, and It ts 
5tHi additional will 
w Intel 

Other smaller plriniatlons in different 
parts of the Male will shnrllv corai- Into 
losaring and ninny otln-rs will soon tie 
set mil Besldt-s this, countless small 
farmers and truck growers have a few rows of iheoe 
valuable trees or n border of tlieiii around their llelda, 
iiml, as Ihe busine.ss iirogresses, the crops from three 
will ellher be regularly dlstlllml at home or else hinih'd 
to eornmunltv '•stills" Tlie outhavk now Is that within 
another duceu years or icre the (-.miphor triidv- of the 
1 idled Statre will he IevoliiUonl8t-d The 
ilKiIy of Formosa will Ik- a thing of 
arv-leoa past 


exiKK'led Unit 
during this 


Ckitttof up HA flid toMtfl «ttor t)w Mtoe. at ColagM, whk thk txyliydtocep 


Iceland's Railway 

IT'OH vears the is-ople of fi-eland havre 
U |)oen planning to build a rnllwav on 
their Island .and al lust (heli hmssi luive 
been reiillra-il The .tithing, or lev-land 
Congress, has passed the hill, anvl nt no 
verv distant date tin- stvHsl of stvH-l will 
worm Its wav tn-twis-n the gluv lers and 
among the hot springs of Ifs-lmid 
The main line v.f this rallwav vvUI run 
from Heikjavvlk tin- capital, to ThorsjaB , 
here tin- mavl will vllvldv-, with vine tirunch 
tv) Ihe gevs(-rs and tin- vtthv-i to (N-it>ak 
Tin- total dlstains- to Is- evivervsl l)\ rail Is 
ahont IIHI kllomeleis, or nhoiit 62 mllevj, 
and Ihe system Is fvi cvisl nivpn'xlmatelv 
Jl.lHKi.iaa) ,t| the ))reseivl time tin- fadll- 
iles fv.i traffic and travic are still rav.at 
primitive Traw-Iers me ohligevl to ride 
on liny nnliiia! which uvay Is- avnllahle, 
while freight Is nnned In Hide carts The 
rv-avls are fvir tin- most verv liad and they 
are vifteii made Imiiassuhlv- h\ mountain 
torrents 

Early Use of Pilot Balloons 

A NOTK in Ihv- MniilhUi Wfmthrr Re- 
I'tctc calls aitentlvni to the fact that 
the famvius expiviring expedltivm sent out 
hy the Frv-neli gvivernment mivler la* PA- 
ronse In 1785 carrlvsl a fv-w smut) balloons, 
svnne of iai|a*r mid svmie of goldheaU-rs' 
akin, for use in studying the wlinls in the 
trpjK-r atmoMiihere, anvl tliiit the tnstnic- 
tUms preparevl for the v-xin-vltttvai hy the 
Academy of Mcietives polntctl out the siie- 
elal Imisirtoms- of using these hnlhsins 
In the tradi--wlnd rv-glon In orvk-r to nscer- 
toln nt W’hot aHltnde the vllrw-tlon vif the 
wind elmagi-s In that rv-ghm Thus thv- 
V cSeent stmnvHrigs of the travle wlmls onr- 
■ rtwd out under the vilivs-tlon v.f Prof 
Hergrev)]! ajipcar to have Ins ii antlcljwted 
by mvmi than a century. 
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Sxptosire'iiroof Safe 

U NLEHH bo la provlrtod 
with an oxyacetylono 
or oxyhydrogen torcb. a 
burglar will find grout dltB- 
cnUy In oiienlog the saft' 
ahowu In the a<H‘onipHii.v- 
Ing jibotograph, Indeed, 
the taak may be eouuldered 
well-nigh Inipetwllili!, The 
sale Is oonatrucled with 
three walls of matixiinette 
ateel, the outer and middle 
walls being r'erforah'd, 
the inner walls solid 
These walls are scjiu 
rated hj air spaces The 
perforollons In the onler 
walls do not register ultli 
thow In the nil.hlle wtill 
BO that It Is Impossllile to 
work a drill fhrongli froni 



the otitslde to I lie solid 

Interior wall There lire Safe constructed with 

three disns of uiiniginiese 
sleel, one for ouch will I 

elicli with Us own set of holts, iiiiil nil iiirungeil to 
swing on It single hinge The ohiisl ol isTtoriitlng tin- 
walls Is to r'ris'hide the isisslhllU\ of eonlining gases 
geiieriitisl Iw e.\ploslves and thus tliwart Ihe hank roh 
t«T who (U'liends upon blow mg o|k'ii a safe with nltxo- 
glveerln 'J'o prove the eltieleucv of this safe, a test safe 
was mude of soft sttad with Us drior held In place by iHi' 
Inch caji screws Ui place of the tegular Isdts Five and a 
half ounces of iiUrogl>oerUi were explodetl iH'hlnd the 
outer walls of the safe without doing unv damage, and 
after the exploalon the door oia'inKi frwl.v 

The Horse-power of a Man 

T IIK HUiierlnteiident <if a sonUnrlnni in Hattie Crts-k, 
Midi, lilts Itivenfetl an upparatus for testing Ihe 
slrimgth of his patients and recording It Ui terios of 
htirae-iatwer Tlte miiohlnc consists of a hicvcie with Us 
front and rear wheels removed and Us sima'kets geared 
U) a brake w’hwd Straps inn ovei the shouldeis of the 
individual whose strength is to la- li’.sfed and are at¬ 
tached to the UiHir This elialilea tiUii to use tttore isiwer 
on the iKMlals In the test he Is reiiulred to Kts'p the 
machine golug ut a iirfsieteruiUied rate While he works 
the brake Is gradually apiilied on the brake wheel, until 
the friction load Is such that the rider is unable to 
''imike the grade" The jaTlod at which he Is fonisl lo 
give lip defennliies the horse-ixiwer he Is able to tb'- 
velop With this niuehlne it has been shown that the 
average horse imwer of a laiimal man is one fifth uud 
that of 11 woiiiHii one tenth 

Toothless Saws for Cutting Stone 

I T may not he gonerallj known that ston<- is < n| with 
toothless saws which run In ('011111111111 contact with 
tile stone and wUli stwl shot that Is constnnily lielng 
IKiurtsl Into the saw keif by means of an automalk 
spreader Ax a lubricant, lime Is used 'J'ho steel shot 
Consists of small hulls, l/,'t2 ineh In dUinieler In the 
CUfllng of sand stone these toolbiess saws out about 
three inches iiei hour, while In granites, which otfer a 
great resistance, Ihe uetloii is very much slower Some 
of the saws have pieces punched out of them every fiait 
01 so, to a dejitli of o Inches, lii order to curry th(> stone 
"siivvdiist" 111 (he kerf to the end of the stroke The 
acioniimiivliig iihotogrii|)h ileiih Is a niiinla'i of slabs of 
Slone tliiu liiive Is'cii cut vvUli saws, and also 8 nuinlsT 
of the saws, showing tlieli warrs'd condulon after they 
have iH-eii iisisl 1..1 n is'i hid of seven daya. At the 


perforated outer walU to proeeat cenfliiiog of ffoMO (OMTOtodl hf exploohreik 



Testing the horse-power of a 



Bicycle coMTsrtod into o iBOtoreycio. 


vrua nun rooswm wc- 
ueto mrbureter. The 
driving goar aod giwKtM 
tank aro also oarrM on 
the axitor wheei. The motor la ootrtroUed hy a lover 
attached to the handlebnrs, and both Weycht and amtor 
are therefore under iwrfect control of the rU«r. The 
device may be very aoickly attached to the hteyole tramo 
beside the rear wheel 

A Gasoline Switek^ Loeomotiva 

I N BOffle places It Is considered a Inxury to me a 
swUdtalng locwnjoIlT© because of the oxpenoe of 
maintenance and the consumption of fuel while the 
locomotive U not la aervlee. Hence, uatess there ts 
enough work for the locomotive to do the twenty-four 
hours of the day the work of Rvvltchiiig in done by the 
engines of freight trslna. lu order to provide a sntt- 
able locomotive mieh comUtlrms, in which there will 
he a minimum of expebM> for operation apd no oxpense 
during the Idle hour* of the locomoftvey a gaaoHne 
switching engine baa been dexlgned and is now in naa 
at Matador, Texas. A photograph of this locomotive ia 
Kbown herewith. It has a 300 horae-powmr engine and 
exerdaos a tractive effort of 12.1X10 pouuda, at six milea 
per hoar. The engine is of six-cylinder type, with cyP 
lnd«rs U by 16 Inches. The power trunsulsslou. which 
ts imcumHUcally operated, lu effected by means of a 
sprocket on the crankshaft connocted by chain to a 
sleeve vrorking tree on the rear driving axle and ts then 
tninafen'pd under multiple disk frictloo-clotch to the 
forward driving axle, where, l>y an ootaroon clutch, the 
power is eilher magnified by a series of gears to prodooe 
heavy tractive effort and high toMue for starting proc¬ 
esses, Of Is delivered direct to the driving wbeefat, Onoe 
the locomotive Is In motion tho gears are cut out, end 
It is oi»erated by the direct eounectlon. 

Holding Tackg for Driving 

I T Is usually found dllBciiit to hold a mnaU tack In 
pUpc for driving, iiml this Is especially true for 
ruuiid-heuded tacks nr stmill nails. M. Bene SSngel of 
i*ar1s uses an Ingenious holder which anyone can laaka. 
Take a strip of shout metal and cut a narrow slot ia 
one end Just large emiugh to allow a small nali to ptM 
in wslly, then fold the strip at the middle so tltat tt 
takes the shape of a iislr of tilncorH, The tack Is placsd 
In the slot so Unit the Iirad can be gripped by the 
plnCefN. find the tack thus Iteld firmly can be ptaoed at 
the desired isiltit lu the WihxI Striking the top Wt^ th« 
hammer drives In the tack, then the piece 1« r 
and tho tack driven home 
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' V. thwWWMb «ft ir- x^h 

. K. T, iMm bmwtet iM pjrmn* 

,; w»h Xkoh Otbw bjr mt- 

1IWM «ll|pb *ll«rw ttM bA««tot 
.W tn won putftitM It nm 

'«b IWIMI «ftta to WtO;. tM to ttt»« (Snitmt 
t iHicu wriuit, •« ttmt 

dOOiantnt t« not U»ble to oocMouUUj; 4lv «« 
tdfo ^ AHd Oo«oe toot 

4^ muiL RCRsiBaiNt} wamcL.—c 
. 4. Avnownun, Box bTT, Lxna, Uxh. It u! 

to iwBni of tM» InvBntlan to provide a l>«l^ 
rtllO in wmefa a,!! XQBatnr imrnlahtnv menaa' 
d(t tO «Kt«M«r of to wbeel 1« a<tapt*d to rtoM 
«b 4 to RpMnwacali/ oonfonu to tbo oarvataro 
9t the betft at tlM p^t ot <s>ntact. 

iail«r.~-L. 1>. U?rS<*«T<m. H7 
Itritr Tn*k, K. if, TO tnventloB pTorWea 
Ini tattvoroiMittil tn onirta, aaOtOly ablrta 
•M#* *t ntBt, molwortsed cotton and ottiw aoft 
•Mtnctnla, X«d nrli«r«ny tfae buaoin porttoo at 
the «oUnr bone of tlM wcaror- H protected 
•••iaet ruMtue «««r end aolltnc, -Ibaa inanrliis' 
iMtf Kte to the ahirt. 

'J^WWt.T-A. D. Uouonr. Addroaa care of 
tmr, Dnvlen and llaet, S2l lllxh Holbome, 
Xoildoit. tW.C^ England Tliia InTeatlon haa 
fw Ita otatiaet Inter otto, to add comfort to all 
faaiM o# pattaea far bawl woar. iwpeclallx nlll- 
tar/, fritbont dlatlntablng tbelr atrangth , and 
In adapt patteea, na ocoter more cflclent and 
onatlortabla artlcloa of w«ar, to many nc« uac«, 
cbledy aportltig, lot which the gaiter or ■'am- 
bluatlaa Of Hi#blaad apat and atodclag bare 


tW'MMn^aad flgfMiXI 

aantdle ewitfttlW- ana. 

MKtBR tiv care Of M. 

Brctn, 747 IWb Sear SoTS, ». t. Thin 



COTTON caOPFBB.—F. Aitunnaon, B. F. 
B. No. 1, ttndahorg. Kan. In tbU luveatlon a 
fbapplag hoc la glrea a rotary iwratlel move- 
want tmaaverae to the direction of trarcl of 
tM machine, la which the hoc and Ita operat¬ 
ing meaaa are monated to tw ahlftcd laterally 
t« ettbar dtreetton. and alao to be rocked la a 
verUeal plane wtthoat bnahlng the driving 
coaaectlaa with the actaatlag mcana 

CKBAU BEPABATOU.—P A PiLg, Btaoy 
Till*, Iowa Mr. KalkV Invention coiupnibenda 
an Improved conatructloa of aeparator maklag 
U« of Centrifugal force, the varlou* movable 
paita ol the eeparatnr belag ao arranged ag to 



miMt be deatroyrd before the meter can be 
opened Another obiect la to provide a 
which can be readily applied and also readily 
removed by breaking, the atractnre being euchi 
that tfae broken parta cannot be dleengeged. 

■gardwaM and Twwla. 

BAITBTV BAS50B BI.ADB HOI.,I>KR—» B. 
Bbonijl^ cam of American Hone Co., Olean, 
N Y Tfali derlce ii for a»c for bolding a 
aafety raaor Made during the operation of 
honing or atropplng the blade Safety raaor 
Made* are rxcett^ngly dllBcalt to handle ' 
out danger of accident, and the dtaicalry 1 
creaaed becaoce of tfae fact that the hootag and j 
atropplec of tbe Made are done golekly The! 
’cornea Ibla dlMculty 


Uaatla« mad Eldattac. 

EI.HCTRIC RTOVE.—W. V. Haaov. IndUn- 
Ola, Hlaa The purpoae here la to prartde a 
device eapeclally adapted for bwttng pram 
boxca, and wberela tbe arraagament la i 
that the atovc may b* placed within the 
to boat tbe Mnie, and wherein the box U 
Tided with beating alemeata aupported out of 
contact with the box. 

Hwnaahnld I'tOlUam 

I'lXITHBft KEEL—J. T. PtbglwoToK. Route j 
4, Armatrong. Brttlah Columbia. Cauada Ear 
eudlee* line carried by the reapectlvo eeta ofj 
arm* can Im entirely tilled with clothee from 
a doorway or other convenient poaltlon by 
merely lowerlag tbe 


Ig^ PP»«Mt A* twpgapeii retarfible ibop bead l^ebanon. Mo Tbl* door operating niechhnlam 

- . .. ... . _ —.-ii— 1- ...—— dimm, or 

d to elide 
opening, 


•hb|b la ^jaotablc with retatlon < 
tbo IHtndtc Another ofajoct 1* to provide meai 
for dotaebahly aecuylng yarn or other me 
mattrlal to thb mop head. 


INTRRCllASdKABLa CCTTBS UKAD—4. 
. CaaWiroap, 1200 Mlagonrl Bt. El Paoo, 
rx Thin cotter head la deilgnod eepertally 
r u»e In Msb and door la ctorloa wberc many 
dealgna for etldclog and many Uilckneeae* of 
etock arc u»)d. Tide cutter hand will work In 
the etock dopertinent or on «tock work Juet the 
same as any other cotter bend, hut la designed 



•specially adapted for freight c 
other doom of like character, arrsoKc 
<’\er and away from over tlj4* d,M,r 
wherein a track bur la provldc-cl plvo 
uiodiatcc Its enda for swIuglDg move 
door being mounted to run ou the trt 


Klfth A 




fit )I’I,1N(; —II If 
. Huntington, W Vu 








the deatroctl' 
gcr of breakage ciutliig 
present tlino, and it further provide 
tion by mcana of which the la 
wbi-n raised will be nutumaticatly 
position 


Partalnlnc to ■aereatlon. 

TOY —n O WakkvibU), Itogera, Ark Tbl* 
nventlon 1* a toy or amnsement device, hav- 
ag preferably the form of a diminutive eiiiii 
r sucker, and adaptctl to lie worn a* iiii ap 
endage of a waCeh chain or oa a badge or car 
led 111 the pocket A ribbon la wound on a 


espcelBUy for special or, 
rosnt* wharr It la noecss 
number of entter heads to 
menta To every destga of 
thlckneaa of stock there mas’ 
or on an average ot from l< 
chine. With the present I 


H Wa*vKM. rtoi 272, Tain I'bIIh 
0 Tbl* InvFullon rc'latcs tcc piimpa and 
rrterence more partlcularlt to balanced 
pump* of the rcslprcaatlng type 
provided with translating pluiigers and swing 
lug. raclprwcatlog niowlicrs \ii object Is to 
provide a almplc, strong, durable, nnd cBlcliiit 


aaadfur the aeparatlen a* nearly poaltlve aa poa- 
alblA aad to pravant tbe mixture of tbs ciwam 
wtBi th« hoavtar poPtloba of the mtlk after the 
aeparafloti of tbe craam tberefrom. 




WAtm^oonso comwwition. — f 
Moagwan. B<tx set, OtUvtUe, N. Y. Aa ob- 
Jaot bar* 1* to ptmvMe a etunpualttna which 
trEI raodM leaUtar, aaeh aa that naad for 
aiawa, boot* aail ^Iw Ilka, watarproof. Tba 
cMapmUthm of matter provldad will randar 
laatbtr watarproof, wbiin poaaaaalng ingeadi- 
dattl Whlcb tahd to ptoioag the Hfa of the 

lUlXdClVAllt^!! MIFPOST FOE BIDES OF 
ctHfCIllirrR MOLWi—ix w luai 

fjfttn Rt, lfli*liM»b«nt,"W,' Va In auiUtag the 
*»iHs nf rtmorato ot teawni atructnae* it la 
Wtu rnktiy tp *ti|i»iin bortaohtaUy ahd ftt W- 
’ .fatape haIgMa th« rule boardg of kbe metda ba-^ 
4w«tia whUib waarotAo* nMl*Rt la to W pimrad 


OUyrHgg BBXL. 

until the npparraoat act of arma are lotvered 
gb to be caally raaebad. The rarl 1* then 
turned until the top act 1* ralaed above the 
distrway and tbs ssnaad sat brought Into use, 
and ao on. 

miBT PAN.—A ». OumwtTT, 2211 South 
h Bt, Oonnollavllla, P* Tbl* pan la of sub¬ 
stantially double conalructtoo, eapaido of being | 
operated by ellbar a right or IcM-baodMl per 
Its working edge la diapoaed at aa angle 
a enda, ao that tbe pan may be readily 
mablputatad In th* corner* of a room or floor 
The bottom of th* pan la provided with corrn- 


a.QlItt 

- ; H. FlUagiAW. Sox Bl>% 

T>>k‘, 
pMM'iMtetial 'ta^wMb of 
^ aarShbai fSam. !h>*•••«»'*• 

nil tlHft Mm amilt. .. . 

RiiBMta of ah' 

ttb-s^'ic* •ftBwmrtWW, *» 
Ji,, fa tbtt 
te.fmwUM of 



an angle to the working 
Ml* mtd Arented toward one of tbe forward 
cpraat* of the pan. •• that dirt contained on 
tbg «ka may be readily eaneeatratM toward 
Biat eoraer to facilitate rapM damping into a 
email ro<«pt«ciA Monua provid# for prevoat- 
imi taaa of «t«t'fro« the bottom and for tbe 
romoral of Mat from the aaam. 

TASUk-c-O D. TotMag. AMrem B 
Clltrtt, IW Mata Bt.. OahkMb. FFM. The aim 
la thta oaM 1* to pwvf4o f *M* of the ftrtd- 
tag tiT« trbMhttt 4hf> annpgrtthc legt ore fold-! 
able ettNXr mwo the »«» of ttn to 
the .MMo te he M»r»d la amall epaee, 
u4 whn^ .mexlttalam la ^vUtd for boM- 
4ii’ mltlMtA -imiimoh JUtoly and 

Il*cliiay„ «*»t ;df ASojatt v*- 

aamjrttrtm Bt. Atmata, oa. 
of Sm pMAi^Ahfeom of tbta taveattoal 


llgnld Is rccdncml t 



AWrSEMENT PEVlrE 

roller or a drum Jouriialccl In the* hollow bodv 
of the dcvlc-e, «ncl In practice, It besrs photo 
graphs or tether pictures of persons, land¬ 
scapes or other things or Is icrovlcled with 
printed matter of any desired character 

PartalDlue to Veblrles. 

UylllD HAHE—W H Hot T, Warrens 
burg. Mo The invc'ntor prcnldcs n gage for 
use with automohllcs nnd like vehicles, for In 
dicating the amounl of gascdlnc or edher fuel 
In the tank and wlicrelii mcclianlsni la pro 
vicic’d for iM'rinlttlng a correct ri’adlng to he 
made, rc’gardlcss of the sba|a' of the tank and 
amount of fuel In tlo tank, nnd whcrc’lti the 
Indication is made In ll()uld measure and sliow 
liig the exact aiiccuint In such measure at any 
tlnic Instead of indicating the depth of the 
fuel in the tacik 

1-NKI MATIC WilKcKlc—J I,ai a Ja. «Tll 
Main N( , Ksliko, i, Wis In this case the in¬ 
vention Is un linprovcuicnt In pucuniatic 
wheels, and has for Its ohjoct to provide a 
whc.*el of the character apecined, having pneu- 


tbe n 


g pat 


,f the pump 


Invention partly brokcen av 
detalla of construction cif 
plungcyrx. 

KEFUIOKHVTINH MklTllN 
IT. H41 South Morengo Ave, 
In this apjMiratu* tlm rcfrlgcri 


dry a 


led I 


of water,! 

r Bultnldc volatile llgulds, In j 
rdance with the degree «f rcfrlgeratlnn de | 
1. and wherein the rarefled currccnt erf cooled [ 
nay be used directly or Indlroetl.v ss for In- 
atance. In a container or In a cooling coll. In | 
le usual refrigerating nnd Ice making machine j 

Railway* aad Tlsrlr Aorraaorlea. i 

it'TOMATH' TRAIN STOP SYSTEM-K j 
MAscAKKgusa tlua Idrleta. .lulx do Fora, 
Braall Thla train stopping nppfif 
adspted fo 
il svatcii 
stopped or 




ATIC WHEEI 


atlc tlrea so arrnnged that all of the reslH- 
icj of the Htea may be iitlllwHl, while' at tlw 
ime time the tire* are imrfectly protectiui 
om Injury, nnd from the actual wear due- p) 
entact with the road surface 


ABTOKATIt' TbAIN 


a ttalh anfars a Mock alrondy oc-cupled by *n- 
otbar train and a stop signal Is dlaregnrdad, 
or whan tbo tnUn trovela at exeeaalvely tdgfa 
8P««d 0* when part of the circuit la Interroptad 
ot dvnnxad for any reaaon 

DOOB OPBRATINO MECHANIHM -W B 
Rxaaia, car* of D. J tcaudera lAuuber Co., 


>rg.'-Coplo* of any ot these pateutn will 
irnished by the BriauTiric Ahbiuca-s for 
teoU aacb. Plsaae state tbe name uf tbe 
itee, title of the luvontlon. and date of 
tilt* paper 

Wx wish to call attention to the fact that 
we are In a position to render competent aer- 
vlcea in every branch of patent or trade mark 
work Our stall Is composed of ineobaulcnl, 
eleclrlcttl nnd chemical experts, thoroughly 
trained to prepare and proac-eute alt patent 
applicwtloua. Irrespective of the complex nature 
of tbe subject matter Involved, or of the ape 
elaUsed. technical, or sclentlflc knowledge re- 
ijulred therefor. 

We also have aasoctate* throughout the 
world, who aaalat In the prosecution of patent 
and trade mark appllcatlona fllod In all conn- 
trie* foreign to the United 8tate* 

Muxici Ic Vo , 

Patent SotMtort. 

BOl Broadway, 

New Y*»k. N T. 

Branch O 0 lr«: 

026 F Btrert, N. W , 

VlashlngtoB. D. C, 
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‘Toor fflaMet meraty 
make eyeatrein 
worse 

A preitcription from the beet 
eye »peci»li»t in the world 
would do you more harm than 
good unlcM accurately filled 
with flawIcM lenaei properly 
ad)ti*ted in a correcllr de- 
aigned mounting All our 
leoset and mounting* are 
iruule by the American Op¬ 
tical Company, becau»e w* 
know that their atandardt of 







Tkt VtLTER MFC. CO. 


Chnfn Stn*t. 




■ gwiait* mn pndiM*. It U wUptwi to 

My N«w 1915 PropoMtkm 

sr Sri 



“You gave me courage to go into 
bunness for myself” 



tIuM laaaon* (aTo me the cotofa^e.” TIuit b arlmt 


he got from the 

G>ur8e in Personal Effidency 

Taaglit by Mail, Prepared by Harrington EnMtaon 

Mo (Ipop in our lives are the foundations of this new KfBoienoy idea applietl 
to the individual that ea<>h man gets what he needs moat from it. One man 
gets I oiirage, one gets hoaltli. one gets time, one gets wealth. For Efficiency 
means the slmrU'sl, quifkiist, easiest way to reach j/our goal. And Harrington 
I'hui rson, who has taught ICfficiency to so many corprirntiona, has adapted it 
lo uiu in ‘id powerful, complete, condensed lessons 

The I oriioratioii has oapiUl, plant, enca. England, Franoe, Oermaiw and 
men soil hate brains, time, energy. other eountnes who haveloarnod them 
Througli I hose lessons you Will loam from Emerson. His big organi«ation 


.... .brains, lime, 

and I n, rg\ with the least effort 
Tliew’ |)rine![ihi', are not casual ideas 
of Mr Enn 7 -on’s They are the seien- 
tilic prinei|ih- ho has developed in forty 
years of -tnd' lie has applied them 
III over i'Ki I.e tones, railroads and 
other orgaiii/.itioiis They are studied 
by other Ettiee m \ flngineers in Am- 


.1 NewYork—(he has 40a*sigtanU)ha» 
taught Effioioncy to steel mills and rail¬ 
roads, faotonea and publishers. 
Theodore Vail of the New York Tde- 
phoue Company—Cotpelius Bliss, the 
mereliaul--Ileru’y- Bruere, Chamlrer- 
lain of the (^it> of New York—enthusi¬ 
ast leally endorse the prai'tical value of 
this course 


SOOO Students Elnrolled 






First Lesson FREIE 

1 /yoo want todo Ifflrt worttsndsv -n .r. f.»r It- M>r*d thh 
If you n|str5rtn* 'i.- a- 1 amJ ih^wsy « 

It—(Hitnd ihw coupon IfyouMSOv* i knl Hrwi tlrnd, Moa ini» cwu 
irsm tbrnotrli klffldvficy to throw off i-> i^\^nU o nf uMMM <ln»ds«ry 
1 ver, whnUvvr, whorevtr you sfo JNW >>. .1 hfDolt*ncy. 

B(M'uu«e ttif* thing loo tvfv i** < xplnln tn nny •dv* 
mi'iit wo will, (inlll the nntnw J" fiuulllAr wlib UM* I 
glvr tho first Hwwotr «lH«>liifsijr tr* < of «imrsv. Asad 
o 4 HitK>n today for tho whole Hto<Tli»d the flml lesson fj 

REVIEW OF REVIEWS, M irsmg PUct, Nsw Tsfi 



EHmfnidiiif tiw Cdd MasfW ftm 
the yt**fc*« 

{OoMliMlwl from pop* <4,1 
towns, tbough tn soms todsUtlM tfio Mto la 
higher and in some much toWer. Op thb 
basis, therefore, yon can With ortfiitanr 
devices purchasable at any ‘‘elOctrie 
sftirc,’’ at a coat of one cent for curpent: 
f«) Toast ten slices of bread- 
(6) Make three cnpa of coffee In aaj 
electric percolator. 

(c) Bring one quart of water to the] 
iMilllng iHiittt 

(rl) Operate an electric broiler six min¬ 
utes, ail electric griddle eight ndnutes, a 
“radlRiit ■ grill for ten minutes, or a 4-luch 
disk stove for twelve minutes. 

So much for the cost of ojiemtlng sepa- 
■«te jiortable devices, With a modem j 
electric range.” however, suitable for 
moderate-Blaed house or apartment, the! 

of properly planned meals may be] 
much reduced, bearlug In mind the 
that the heat Is applied only irKere needed] 
and M'hen m rded. 

Take, for example, the following: 

Boast chicken with browned tiotatoes. 
Baked bananas with rice. 

Asparagus au gratlu. i 

Blueberry cottage pudding. 

Thla meal, at the rate mentioned, may 
be cooked In the ot’ca alone at a cost of] 
24 cents, and with fruit, salad aud hard 
e for the lanldlng leaves little to be 
desired In the way of variety or wllbUity. 

One of the most interesting Illustrations 
of the poaslbllltles In this coiiueotloii is 
afforded b> ocean-going sleamshlpa, and 
lincle Sam has not lieen remtss In "trying 
out" electric cooking methods In some of 
his big boats with the most satisfactory 
results 

,V recognlaed authority sa>» In this con¬ 
nection . ".ill the handling of Arcs, of coal 
and ashes or oil. If done ot all, should be] 
done where It belongs, down In the boiler 
room, not In the galley , and by the stoker, 
not by the cooks ” 

Here the question of reliability Is of] 
prime tmis>rtunce, and that It has been 
olved to (he satisfaction of the naval 
authorities Is shown by the fact thot the] 
t battleship 'Texah" recently sailed 
from New York for southern waters 
(Kiulpiied for electric cooking exclusively,: 
the crew consisting of WXl men and 701 
Hcers 

.V snmiile inenn for one day Is of in¬ 
terest and follows: 

Hreakfunt ■ Baked pork and beans, eom- 
bread. coffee. 

IHnner Fried fish, tomato sauce, mashed] 
potatoes, iiiliice pie, bread, coffee 

Clam chowder, cheese, cold 
slaw, fruit, bread, tea. 

Evidently 1 nolc Sam’s boys ape not ex- 
t>ectod to go hungry, as the "fMed eggs" 
Item allows for ISO dozen and the bread’ 
averages rsniiids per week, exclusive 
of that supplied the olhcers' iiuarters. 

Aside from the actual cooking equip¬ 
ment, which has prov'ed most satisfactory, 
electric dough-fixers, coffee grladera, 
meat chopiiers, knife grinders, washing | 
machines, dish driers, etc, are used, and 
when we realize that the ship Is steered, 
the turrets turned, guns trained, engine- 
room orders given, ammunition hoisted, 
the entire slilp lighted and a hundred] 
other things done by electricity, we cannot 
wonder that this la called the "electric | 
age” 

Snlnaarines Tlwt Are Strictly 
Inrkible 

(Oonetudrct from poo* 

course can be made, If desired, foot by 
foot, as progress is made, And all mlsw 
in be avoided 
The dlagranunatlc aketchok ilhiiitnitn 
the Lake method of cqieratlon in oDtttag 
cables, evading mines, planting counter^ 
mines, clearing away mines or lalsstng 
under chains, cgblos, and iKrta that may 
lie stretched acToM the antrancea ot 
hatimrs, to effecttvoly step the prdgybM 
of surface veoaela and . snbfeiarlilea not 
dAod with bottom wheetai. 

If the commander of a aubnuniiia raeof* 
uiaos H>at the flrat principle df aseeewdd! 
snhmarine raiding is to nam betray htg^ 
iKNdtlon by expoeittg Ida pevlKiKN 
under wgy whaa WUIUb «I|M vA tb*' 


QasslBed A^Yertbeneiitt 


RKUABLg IKSTITtJTlON 

fuiuetlilna in tb* Use of Gru* or el«ai4~ ‘ ~ 
roTTed,—or «e u« tn k pnritlon to 
- inuhctuwr wfio lu* not uMclOit e*p 
his buklnesk by buying It ouurfabV n* 
nr other kn-kngameatuikt rokcht be 
the owner goi- putlanlkr*. nddra 
■ 778. New York 

FATCNTS rO« flAUB 

aOR BA 1 ,B —V a PMSB* k Tool (br OuMlnB 
. .i^-Pew Onn be need In Hie saatbwnet 

r'«„".,?Knt.ssk‘k."sb. Sr 
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v-n write 

M Ce, fer sirito la «4ilr4 

proteetioa. Heae*' ksad- -a* a.^ 

mode) of your iateatton oad a ds »» r f >l |att of , 
_tks dovwe. eayUinin# it$ oys>a 4 ea.'- 
AQ eommuniostidos am , ,M a | iil MaW a tj 

Our vast praotie*. cxkiadlay oW a y*l*y*f 
MM dwa nixty yean. owRIm vu ig, maa); Wpm 
sdvte* in rqfSrd t« j^teatsldtl^ 
pea*# to the uleat. Our Hoad Bank oa rafaati 
amt free oa requeit. ’TUe «b|Wa* Jjlf 
itkede. Uran. etc. la rettrd to jOkTEKTS. 
TAAOB MARKS. FOWtGN PATiMT&«a 
Ail patsat* etcured tkreu^ u« aM d mi rft s i t 
without UMt to thepoteataelatlMSCiehnWlC 
AMERICAN 

MUNN COMPANY 

SCI BROADWAY. NEW YORK 
Bmaok Off tee. CSS F SttMt. WaeUagtaa. D. C. 




NSW WAR-ENOINS of kboot ttoam vadaa 
He Amy tbkt tke Torpedo to to tbs Nary, f 

INQUIRY COLUMN 


BEAD THIB OQLPMir OABSFDIXV. Tm 
in tad laquiriea te eeiiiaia etmam of enlelea 
imbered la conaucaMve order, ff yon manafao- 
ire tbeee goode wrHe ne a* once aad we wlr* —-* 
son the n»iM aad addm of «>• P%r*y W 
(be inrprniktloa. There le ao obarge for va 
■ce Is eptry om U U aeem ie ry m - 

... ths fitrwry. where maunraoturer 
■pood nmoipUr tae taqulnr sMp 

Idnaa A Oe.. Iso. 


.. Of 

teed penoUe end pea b oMere 

lnoviryN».»m Wkated to bay an laeoiuMi, 
non-finlMa ead Opaune plaaUc aeteiw to be media 
MjnaubhlUrinanutkrtarliwVobatioD tSpeeafept^ 

/Sguerp Ns PkOl Wanted the aanie eMl addrme 
^ tbe^ow^ of a eeeood bead aero^ano motor IMmi 

/nmtrp No OMi Wanted the name and oddmae 
nf k glkea mkuiifkctarer wtw oaa blow ft ■ilkll glftm 
»nlde to orfur 

tnovtiy NO P40e. Wftnted tba Maw and addmal 
poead end atM the d to a eaava* bottom. 

itnmavlVA 0*0S- ^ Wanted tlm name ai|M| oddrM 

IrHMli T yfit Wanted Vli>.|ww»» na* ' i d l i lU m e i ' 
^ pt'agM lfelSweT.lAet Ipa di^iirylSgikg 
tddmiiie Mbbona for eypeSittaFt, . 

.Wanted ^ iputiyegid a‘"‘‘- ' 

' g wrfwf weer ot osio^^ 


























' '•f-m.:i ■ K- ‘ ■ MP^i^l^iJlSS'a 

fuas** f«j 

U|»^ !Mk 



lOto S04iMtli 5«ta« 
&mi 

'W. F. IcJm. Bm«m C*.' 


( 1 ): 



Stroof patent 
DiuBoad Hold^ 

Tl'ije up-to-thc'ininute Holder—with six 
points snd a “shock absorber. ” Worth 
kRtrvrinp about, Sehd for circular. 

fOlnrCOMEKY k CO., Tad Mmim 

m m PoboM Street iw YoA^ 


OUR BiGGESl 
LATHE VALUE. 

(M imi, loam, odtfr 




ELECTRIC HOME 
LIGHTING PLANTS 

WITH STOKACE BATTUY 

Far Cm E>mm* OHr* 

ROTH BR08.AC0. 

196 Looeui St., Cliicaga, III 





leiefaUiE WeHc 
RAMCItR. STRARMS A CCf..^ 
lAbO ShefReM Ave., Braedmi N. Y. 




.'.-V;!' SiAVr.!'. 





MOb£X MAKING 

' t9i9!sansn.'!sr^t&-. 

14m fSIlOCIt COa fo«a Wesesbniy. Cewn. 


. «i 'Ma tNi«#'*S0d|n* ''IweitoawWe 
i1^se|W^^^ Jk iiW'bi»iS''k«l ist- 

Mbiparitse eeaad bi ttkiii toTlndfble be^ 
(;fl(kse AU tbe seleaw «< wavol arcWtee- 
tore haa not tbiM Atr been ftWe to devise 0 
ptoteetlon mtalnst the mluo and tnrpoito. 

The Bussresttat) ban been made Hint hat- 
tteahltm ini«fat be kqpt fmm deetmctloD 
by the use of armor placed un toe bottom, 
as well ai ou the sidw of the ship, or that I 
a abtp ralEht be minutely subdivided so 
that alie Would remain afloat even If tor- j 
pedoed Mr. R. H. M. Roblnsou, who, asj 
a naval oonstroctor hi the United States] 
Kavy, bad charpe of the deslati of all 
modern battleships, up to and lnt-lodinR| 
the “Peinwylvaiila,” is the authortty for] 
the statement that extenalve experiments 
have been made tu this country wbiob 
slHW that, up to now. It seeraa ImiHWelble 
to provide adequate irrotectlon to a tapHal 
dilp nsslust torpedoes or mtoee by eltoerj 
armoring the bottom or aobdlvldlDg the] 
hull. 

Wh«» Hie Smoke Helnet Wonld 
IBe Invdulile 

lOomduited {torn pawc ai,l 

air, which includes the amoke and flame, 
rises, and cool nlr flows In along the floor 
to take Its place. 

In tlie nest and most useful helmets pro¬ 
vision Is made for a snpj'b of atr, to be 
carried by the wearer, so he can enter and 
remain in any atmosphere. In some oases i 
a lank of compressed ulr Is carried In 
other devlcist either tanks of oxygen are 
provided, or an atitmratUH for generating 
oxygen. In these cases provtslou Is usu¬ 
ally mode for removing the carbonic oxide] 
fr<mi the breathed air and adding fresh] 
oxygen as required. It has also tieen pro- 
IMisetl to use n lank of liquid air with 
th<>se helmetK. When equipped with hel- 
metH supplied with oxygen. It has been] 
found ismslble (or men to remain In the 
worst atmosphere for live or more hours] 
at a time, aud, as has l>een said above, 
those outdts have proved successful and 
Indispensable In practical use 

lu this connection attention may be 
called to ccrtalii forms of hand lire extin¬ 
guishers which contain chwnicals fhati 
Ultetate dense volumes of chlorine gas 
which stifle the fire, hut this gas it 
equally effective In stifling life, and is. in 
addltlou, a dangerous tmisoii Whether 
eKtIngulshei'M of this kind added to the 
horrors of tlm subway Are la not known, 
but the use of this class of extiitgnisliers 
in csinflned spaces where human beings are 
picsent would Justify action by the Crim¬ 
inal Courts 

The coihWHou of uiiprepa redness for 
such n disaster as cxiata in New York 
prolwlily iilso exists In many other cities, 
when* MOK-olIcsl Uivestigiatlona of smoke 
Irelmots are l)elng conducted; but If the 
officials would npr»ly to the r. H Bureau 
of Mines, nil necestary information, and 
tliat of an Imiwrtlal aud expert character, 
could l« promptly obtained. 

Quack Tree SargEoiu 

S o many quack tree surgeons and (reel 
repair fakers have sprung up, to the 
detriment of flue trees that might have: 
been saved by competHit trentment, that 
Ihe Mitsmchuaelto Forestry AwsoctatlonJ 
has arranged to Inspect and udvtse as to 
the itropor tmatment required by any 
Ihade trtHss l)elonglng to Us memitera with¬ 
out charge Tree surgery requires ctm- 
slderable knowledge and experience and' 
the operations of unskilled [wriles often! 
result In more barm than help. j 

Oil Paint on Ceatent | 

T here is some difficulty In maklnR 
paint adhere to cement, but If the' 
tsemeiit Is first washed with 1 per cent sul¬ 
phuric acid (one part concentrated acid; 
to ope hundred of water), rtosed and al-! 
lowed to dry thoroughly, the paint will 
fltkl the surface suitably prepared for ad- 
heslmt. Or the cement may be covered] 
wKh three coats of water glass (idlkate 
fof aoda). one part to four of water, and 
tlipe paintotl. A firat float of Hufleed oil 
fo^wed by tofl «a^ palpt iej 



Managing the Business 
of 8,500,000 Telephones 


Imagine a manufacturing bu^ 
neaa having milliona of cuatomers 
acatteml over the country, with 
milliona of accounta on ita hooka, 
moat of them leaa than $30 a year, 
and including a mukkude of 5-cent 
chargea. 

Conaider it aa having shops and 
o^es in tkouaatxda of cities, and 
reaching with its output 70,000 
placea, more than there are post 
offices in the United Statea Think 
.of die task of palling 16,000,000 
miles of connecting highways con¬ 
stantly in use. 

This gives y6u a faint idea of 
the business of managing the Bell 

Not all the 6,500,000 telephones 
are in use at once, but the manage¬ 
ment must have facilities always 
adequate to any demands for in¬ 
stant, direct communication. 


In so vast sn undertaking, every 
branch of the organization must 
work in harmony, guided by one 
policy. The entue plant must be 
managed in the light of accumu¬ 
lated experience, and with the most 
careful business judgment 

The aim of the B«J1 System is to 
make the telephone of the utmost 
usefulness. This requires an army 
of loyal men and women, inspired 
by a leadership having a high sense 
of its obligations to the public. 

Animated by the spirit of service, 
and unhampered by red tape, the 
150,000 Bell employes have the 
courage to do the right thing at the 
right time upon their own initiative. 
They work together intelligently as 
a business democracy to give the 
public good service. 


American Telephone and Telegraph Company 
And Associated Companies 
Omm PoOey One Sywtm Univmrmtl Smnie* 


“YANKEE” Hand Drill—Two speeds: | 
fast or slow; changed by af' 
touch ... 

on the I 


shifter, 
and 
without 



Lmgth, 15 inchn. Weight, 3H Jba. 
Price, $3.00 
Your dealer c 

•TjtKXKB * Br*rff WW 

} NORTH BROS. MFC. CO., PhiUdelphia 



TYPEWRITER PRICES SMASHED 


Addm “Sput 


Magical Apparatus 

■KiS Or*nd Book OMbIob Over Ji"' 
lugs X'K.. i>Mior Tricke OhUJob Krw, 

MARTINKA S CO., Mwaheamr*. MS ShA N«r Y«k 
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SCIENTIFIC AMERICAN 


WATCH IT CAREFULLY 


A REMINDER! 

Hava jrou alraady ordared a oopy of 

Whitakei^t Peerage, 
Baronetage, Knightage and 
Companionage, 1915 

price 900 lu iooo paM, cloth bound, gold kn^ntMi 
top or pege» gold C 09 

nanto^WHITAKKR alone 

J WHITAKER a SONS, ISta«d*m..N«rT«k 


VEEDER 

Counters 






















“y4 Man WtxM 
Die in the Rrsl Alcooe 


I in"”!*!if I r- 
l! i*# ’ i lit • «n 
?r /j-r -f VI 

lii'. ’’ii'iii r r 

ij;i 5'■ i;iit ill 

"li !' ''hiiiiJi ijii"iil! I 


“There are 850,000 volumes in the Imperial Library at Paris,” said Kmcrson. “H 
a man were to read industriously from dawn to dark for sixty years,'he would die 
in the first alcove.” 

And he would not die a well-read man. 

But if a man could know what few great books arc enduringly worth while and 
could read those few—Histories, Biographies, Dramas, works of Travel, FHcdon, 
Poetry, Science, Philosophy and Religion—he would become well read, even 
though he could devote to them but a few pleasure moments a day. 

Expert Adoice on Yoar ReaSng-—FR]^ 

For years Dr. Charles W, Eliot, President Emeritus of Harvard, has maiotamed that 
the books really essential to the Twentieth Century idea of a cultivated man could 
be contained in a Five-Foot Shelf, and from his lifetime of reading, study atid teach¬ 
ing-forty years of it at the head of one of the world’s greatest Universities—he has 
put aside those few books that he considers most worth while. 

Uniformly bound in fifty volumes, indexed and cross indexed and arranged by Dr. 

Eliot into fourteen Reading Courses, the set has been brought out at a co«t for die 
preliminary manufacturing work alone of $150,000, .as 

THE HARVARD CLAS^ 

The Five Foot Shi^ of Boobs 
418 masterpiecef at a few cents apisee 

Any man who cares to read efficiently, instead of wastefully, should know what few ' 
books Dr. Eliot selected, and why. / . \ 

V He should know why 100,000 successful men arc fe the > 

Shelf just the mental stimulus they need, ' / ' 

’ Everything you need to kntxw about this Iambus set of Boo)^ lii ih a /hf ' 

booklet. There is a cofiy lot you—no obiigadibxH I 
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the puitmue of tkU journal <» to record accurately, 
Klmiilii, and iatv) mUnulli, the irorld’e ptoi/reen in ecim- 
(xflc knoulcd(ie and industrial achievemcnl 


Militarism 

of the murtdled-hPHdlnew* «hlcli charap 
tprlzex the (1 K'u«k 1 <»h of our tuililip affalrn la 
tiup to a luck of clear (Ictliiltloii of tcmiH 
Wlipii the loofil Imiairtaiit nord In a aobject of debate 
mtaius half a-doKPii different tlilnss to half-a-do*f>n dif¬ 
ferent iK'oiile, there W little hoi»e of arrlvlnK at a com- 
moll and correct conclusion 

How true this Is. in its effect niton the guestloh of the 
mllltnrv |ireiiaredness of the I'nltetl States! Here we 
are ooiifroiited with the amaalnit s[K-ctacle of the rl<Hi- 
t'st reimhlh In the world In such a slate of treferiseleaa- 
in>s,s that If Its territory sh'ould Is' invaded b> aiij one 
of the leading mtlltnrv nut Ions, the I'lilted States would 
Ite jMiwcrless to offer aii.v efft'ctlit* reslstinu'e 
'I’o what Is this iH-rllouH eondltlou to Ite charged? 
To innni causes, hut iiiutnl.i to the coufuHlou which 1ms 
rckulled from the constant reltcnillon ImtU in Comtress 
mid oiislde of tt, of that scuris'row word ‘'mllltarigm, ’ 
hv iMsiiile who have no Cl«lr sense of Its true lueHnlng. 

Wlicneier flic eviierts of our arm.v and navj have 
iirned ( oiiHress to make reasonable provision for defeitd- 
liiK our shores from Invasion and crushlnK the meui.v 
should he effei'f n laiidlng, the.v have ls»i?n met i'.x the 
cry that this Is nillltarism—soinethtuK oi>is>»ed to the 
coustlttitlou, iradltloSis, spirit, wishes, etc, etc, of the 
1 tilled States -r 

Now what Is mlllturistn? Militarism d<s>s not coifalst 
In the mere ixissession of an nrniv, Mk or small The 
1 tilfisl .States, with a isiiiulatlon of atsinf one boiidred 
nilllloM iH-ople, has within its {slrdei-s some .10,000 trooiw 
or one to everi InbahltaiHs. VhfJefore, to lay a 

(Imise of mlltiurlsni aKalnst this couiitry on the irronnd 
(if tlic size of Its army would lie manifestly ridfculoua. 
and |iul«cd on the ineri' (piestlon of numbers It Is evl- 
dciM that a consldernhle increase of oVr-ttlMtilry forces 
could t«> made without reiiderliiK this eSuntry liable 
to vucti an liiipitcniton \ffr Is Wb ^Vi sy A d dh Of an 
anal snttldeiit to firtwcnt an enemy froiili^ef-runutnff 
and ra\nj;ln>; Itie Slate and liw.ilnjr heavy tolls, milt-, 
InrlHin Tims Swltzciland, with only .1 ItOO.OOO UnhaM- 
lants, CMM pnl In the Held nearly ffilUieS Twl- 

dicrs, >cl no one has cicr made a h't ttllifS'risii 

aKHlnst Halt <ounlr\- the fact iKflflr recoRiiWd that.' 
iMS-anso of lici tiaiiorlanl strategW' altuatloii and the 
temlifnllon lor (lowerfnl nelyhlsirs (o make a short cat 
ucroHH her icriiloiv Switzerland Is hi^ly jnntlfled In 
armlnif her dli/ens to prolecl her neutrality. 

What, (hell, Is inillfarlHin - Tor an Bt&w-er to "this 
(inestlou, so ilo.ir and roiiMiKlni; thal he who runs may 
read, w<‘ dins'l aitcnllon to an mHcle In the New York 
times on Janiiari IJtli mi." in prof f’rank Jewett 
Author, Jr, of rilnii'lon l nnoislli, who starts his 
n|»alysi(i with a qiioi nion ii,,n, tin. New EnsMsh l»le- 
tihnary, to the efftsi th.ii nnliiarlMin Is "ihe political 
erindltlon characterized In iln piedomlnnnce of ihe 
military Clasa 1« goveinincnl m ailniiiilstratlon; the 
timdeiicy to t4iH|«^iiillltin \ i'Hliii'nf\ ns the paramount 
Interest of fhfe State." 

This Is an «*act dlfflultlon m ii,,. ,.ss,.„ce of miiltar- 
Isin. wliteh, accor<M,W to Trof Maiher, Is simply that 
the military cstabltabuMpit Is noi snisirdlimte, hut 
BUi>erlor to the dvlc pbw#j The issue la who 


SaE}mFIC^»lB91QW 

rulos—aoMter or atatroMBr Snflititd, amertfins to itth* 
authority, la no more milltarfittle to-day with owe at»d 
one half mlUton men lUtder armw than 4ie WdxH 
months ago with only a ttMt aiHBtwr, and 

for the reason that atnee the jauwafe of tbe Rttl <i{ 
Rights, Partlanient haa alwaya coutralMl the army and 
navy France bad her era of mlKtariaa ondeir tbt flrft 
Napoleon and under tbe third; and twice aluoe then. 
In the Boulanger epteode and tbe Ibreyfoa aflEKlt, aba'^ 
moved In a mlHtarlrtlc direction, but ptoaiptty a»d raaa- 
lutely retraced her atepa toward democratic cobtrol 
But when, “at every stage of the deikate Mgctla- 
tious” preceding and ioangnratbig a war tbe nllltacy 
rulers dictate the decialoii of tbe civil rulera,” the (It*- 
domtuance of the military class In government is mani¬ 
fest. and mllltarlam in Its ectreme form Is rampant 
“It may be well," aays Prof. Mather, “to ask wbat 
ar<‘ the oat ward aymptonM of mlUtartam In a State. 
Tbe moat evident symptom Is an onduly pdrileaed poolr 
Hon of Its army and navy otRcera. No eairtsdli 

of a dreadnought, or Fremdi coktoel sf a letfi^ at Rtm* 
alan general, or American admiral caHlra^ mr k fgr- 
mltted ti> cultivate a special aat of tracukmt ntBttUtf 
tnantters. He dalma no nodal prlvflegea idwra otter 
gchtlemen. In a oontroveray wltb a dvfltan, the blbba 
and tbe law coatts glee him no bivelitd jpoaitMa. 

Idea that be Is prlvtit^ td holly of tbd aaoM 

obscure civilian never oocofe to hint, id bmiitHtaitatbi 
nations tbe code. Written abd tmwrftten, that hi Mad- 
ing on any gentleman is equally blndti^ on an otteer ” 
Now If we apply the above lilwAstruvertlMe definition 
of militarism to conditions In the I’nitrd Rtates, It will 
he recognlaed by every American who nndentands tbe 
attitude of our army and navy toward the civil authoT- 
ir.V and toward the civil population, that militarism has 
never exlstetl In tbe Vnlted Htatea, has never threat¬ 
ened to Intrude on our national life, and Is the very laat 
enlamtty that muld iiefatl ns 

In HO couniri In the world Is there a body of naval 
and nfiUtary men, from commauder-ln-chlef down to 
lleuteiiaftt which Is wi easy of approatdl and so i-ouit- 
lyais in Us brariiig toward the civilian |iopuIaHon as 
that of the I'rtifed States Indeed, the loyal recog¬ 
nition of tbe prediWttiauce of the civil authority is one 
of tbe unhiue characteristics of tbe military situation 
111 our country Of all tfatugs which we have (o fehr la 
America, MiHlfirliffi as desdrtiled above by ITof Matbetv 
Is tbC rerj last 

It followH. then, that to brand as mlliUrisnt tbe pr««- 
eht nation-wide demand that neglect of the past 
lie made gisid by increasing our military forces to the 
modest strength that will give adequate protection 
against attack of any power, la not only supremely 
ridiculous, but Is 111 the highest degree unpatriotic It 
Is to obscure a vital issue by beclouding It with a term 
that Is not merely mUteadlng but la positively vicious in 
Its effect 

Science 'and Leneocrapfay 

»> Y N learning the meaning of arientlfic terms, tbe 
■ hlfthry of srietice Is our dictionary; tbe steps of 
A sclentlflc Induction are our definitions," 

Rrerybody Vrltw much on sdentlllo subjecta 
must realize \he truth of thN aphorism of William 
Wbewell; yet few of us can quite free ourselves from 
our chlldbood’s faith In the I»lctlonary ft a court of 
last resort, a trfhdhal withdut appeal. Tbe present 
writer recalls tbe dismay of one of Ua acienttfle ac¬ 
quaintances, who was writing h treatise on meteorology, 
on learning that he bad repeatedly used therstu the 
word “Insohitton” In a sense not at that time rceognised 
by any dictionary of tbe English language, 1. e., as the 
equivalent of "solar radiation" or "sunahlne.” The word 

S y ever has au.v other meaidog In meteorological 
ture; ffilt the ueeWental omtasion of the meteoro- 
loglcnl definition from all the Rnghab dictionaries—gn 
acrident to Which one might still find thousands of 
imrallels—caused our colleagde to consider aerlously tbe 
advlMbllity of substituting another tehn in his book. It 
i< true that tbe author In queuttou bad given Bttl* 
thought to terminological questions—but one mittat iMy 
as much of at least ninety-ttfiita seteuttfie men In 'every 
hundred.' 

Id vI^ of tbe tauneaee Importance ot heeorate mod 
consistent terminology as an aid, first, to clear thlnklag, 
and, second, to the transmlesioa of JcoowM^ It la a 
startHng !fadt tltat very little attention has been paid 
either t6 formnlatl^ Ibo priaedptew of scianttfio ter¬ 
minology or to aptdyltig IfllllSiie prteclpWa to the WMc ot 
regulating the ectentlflc vocabnlary. One muet go back 
more than half a century, to WheweQ’e almoet lor- 
gotten “Noviw Organon Renovatnm," for « gene md 
romprekhnslve treattad oa this subject 
A bopefnl Mgn. as flir fie It goes, U tbe tact tbht tbe 
editors of all tbe recent graat 41ctlomri!ea pubUMied 111 
Araerioi have enlleled the aid of epedaUets la 
scienttde tarnm. The mMroMfiolieuI dettittltaia are w*H< 
ten by an astrotMHMr; tta cbetatoi! ddhMlloaa tiy a 
dMoilat; and ge oO. An a liesalt of tWa ptliA tevAaMagl , 
tenaa add tte tattakfii mmea bf geoMid TiMt* 




reegiNfd a iif iw pi Nf 
•tHfitlanutea ' 

'hliMlialli*. 

t^'ab hlile ds)g«Mm«ta 
awyboir e» write tt 
toa) tattat paOs^Medly tbe 3 
aatnwofiiy.M he exMw, win be fo^ 

•atHNMnera: te wm be ttm tn 

wihage ganamt aefaWinh^i add w 
the hlatoey end tbe llteiataw of Ue-g 
fibaiify him forWtograiddeal nndartahJagA^^ 
ta this dtackdloit will be, more or teaa, that nfjijp , 

he wlQ ihtd the vMiMitary ot U* ad«m% ^ bf 
aataranomera theuweiveie, in a atat* of gtufit ' Nafy < tplt :i 
be tattst know (borangbty the aetranomhstt Itlfiliatvffi of 
other langoagea than his own, atoea^ M tan# !^" ' 
not even Oerman—U ths votadtalaty of wefifilM' Tliee 
from iosMgti, tofiiiences: In sbeit, |dg isHbdanttNl 
ha tafibil hilbe abaost to twrartoth the cmaaemtik ^eif 
uaege htaont hta own eoUeafillM*, wa « pMtttdiMgr to 
yntoltltlag the dadnlttana at ae t r d htt i i i e a l termf to tbe 
jptodteatliinei «»,w JWtwNrftltowotbwtoUmma. 

ThA UatUmttptM ot 0 ^^ we hdteetv he a 

Imdoqttaibhto ftrti hod a wieotlst eeetod : but be anmt 
held)& CtolliwgiwtojMeseesttotttel^^ 
moto nnmerem than ttmy are at tntolent, ««» gnicital 
1 coaflniie to be smia pr tnae at sea fa 


Uto €drt of Btti Wi m Mng 

A "CHANGE Of chsaate" la apt *» be leolMd 

as a panacea for tbe Bte of the fleah, bat one 
that la oftan dtfilcalt or fmpoaalble at reaUto- 
tlon for financial reaaona. Nevertheleae. we datty baar 
of eases In whlofa Cuallkw have at^Ueved the Impoaslflto 
by dhit of heroic labor and aacriflee. In sending litvelld 
members to health raeorts-to which dtatance teoda thc 
enchantmoBt of hope—aohlhtlmee dea tt aCd to prove aho- 
getber illusory. Whether hr not the toaged^br enw is 
ultimately eftacted, climatic treatment 1«, In tbe hrorage 
Nis^ BO hcpeaslve that Ita impMCatldft ahotfld be fb«r- 
ougbly understood by the Invalid hod hla friends before 
he iedVes homb. and it Is obvloasly deelraUe that ail 
physi^na abeUd tie able to enUghten ttieir patlaata on 
Ihlshnhject 

Ur. Thompaon Fraaer of AahertUe baa eonhrtbatad to 
the tl. a CnbHc HeaRh RepOfta a paswr entitled 
•Tnbereoloaie; tbe Ftnandal (Aaptot hf the «lek Tjmr^ 
lag Heme In iMireb of a B«h«4ciaT dVtnate,'’ In which 
be calls ittfStloh b Ihe fact that tn^Acnlons patients 
too often fall to rehllae the fntrtily of visiting a health 
resort nnlese provided with sufficient funds to Inenra 
suitable Hvtng onndltlons while there and a stay long 
pnongb to be henefietel. He says, “A large proportion 
of peiqile, InchadlDg the medical proftoslon. aeem to be 
uninformed on this most Important phase of the tutween- 
loais situation"; and he glrae some valuable fignree am 
tbe fruit of his own experience and ofaeervatlon at the 
wril-kBown North Carottim renort. 

Am everybody knows, "tuberenloals la the dfawase ot 
the many, not of tbe favored few," the vast majority ot 
the auffeten betag those who Uve ftom hand to month 
and who can so 111 afford a swqmaahni ot tbetr dally 
lattto that tbe disease nsuttlly roeehea an advanced 


treatment—before they seek a cure that entatla Inao- 
tlvlty. It la, too. pre-eminently a dloeaae of the earlier 
years ot pndnetive life, with a makiinam moriaUty 
between the agaa ot SO and IK), L e., It atrikea down the 
whge-earoer who baa not yet had tloe to make moeb. 
If any, provlaloB for each an emefgmiey. 

In estimating the mepeaoe of t etotM en t «t a baattli 
nmort several fheta are rommenly orerioidied. In the. 
first place, a al^ stay Is generally uMdean. Maby 
patlmita arrive at Atiligvtlle neoi^ InsotvaAt, expeotAgf 
to tie cured In a tan toeeka, wfth at Imat ten mott^ 
may be roqidaMe In atoh oanto tte Inaney apent V 
bav^ng expanaaa mm he 'hsad to hettar adtoilr 
tfige in heme treetmeat. Agntn, cNowle to •eoondiiigto 
tft, Fraaer, thb.toMt bnim^ ef gfHt ttw toetem ftat 
atake f«r hoptovement bt tnbeteftMPto 'Snd nnlmii tmh 
ported by the toaenttals—ftieah altts i«od fbed. iktoitot 
cahe-tbe matt perfect criifiiate anitt vhltiririk" 
Good food and care are expmtoto- htowfetoy in 4toe 
eoaenfials may defeat the moot iff too rlatt. ’Thito 
while It may be paasdbte to get a ijto OM Hoor 

«{ *b AMterine bMrdtqg-lKNato.hrift ««««, « 

weto; Whfto h Sref-door room eeoto fOdy lut 
ttoo of elliBbtng atatys may be meie ttn*' 
oan nfely undertake. There are vurtomf 
whhsh the patleat pertiaija kboem noff^ |Hl^ 
grrival A httthnbttl *x|itowe of'ffOfi for i- 
otay ta «tatr fgthanto fer Anberfifth . ' . i hV- 

Is riew-of the jiitodwr of peciaa p 
g|WM» ia eitter gb^n^ PWtth»ttgp,%:5t^ 
b uriMlitoff hurdett/tiiMiii. 

• figtttofiinpMffir to 
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Btadetel^ T. fitoMt to BadirMHl Vtoettce—Aeoordinc 
to the VUetnetd % Near Haven Railroad ofBobU 

la c^tod M “Upkeep of eleotiie eogioea U on 

tfae order <a 6 e«nU to 7 eente per leeanaotive mile per 
IWtimaof weiefat 8toaiB4(Kmmotive maiatenanes rone 
aoy'bhpre frotA 8 oeato to 25 eenta, depending upon 
na^W0 tit the ooal and water aaed-^aB average figure of 
11 oento weukl sot be bad. Wltii regard to pounda of 
ooal burned for metrio-engine v. ateam-eogioe hai|^ a 
pound of ooal burned uo^ the boAen of a oenWal 
chiMrb ataAtoo for aoefa traffie adU dev^ep twiee tbe 
daawbar pull tbat woidd be developed if (he aatue poond 
of ooat nraa burned in the firebox of the ateam ioeo> 
motive.*’ 

Sparh Qap ISeelrodea.—In order to determine tbe effeet 
(if oertaln meiale on etoetrks aparla, Prof. Daniel M. Rich, 
of the Unlverail)r of Mieblgan, hae been oondttoMng aenne 
very intereatlng experimenU. He baa found, by photo- 
irraphie nioaitb, that on producing a apark arith an 
altofnattog eartoot, between a oopper ateetrode and a 
rdne elMtrode, a oertaln nnmbar of aparka were given off 
from the oopper oleetrode, during one half eyota, while 
in the ffdlovring half eyrfe, when toe current waa re- 
vented, more aparks were given off from toe idne ateo- 
trode. Prof. Rich beltevea that the eanae of thia ia that 
toe potential moat reaeb a higher value before !t will 
Jump from the oopper. Very curloutly there waa aiwaya 
an even nufubor of aparka from one eleotrode and ao 
wuaber from the other, alao tbe iaat apaxk aiwaya 
nneurred from the etaetrode having the higher break¬ 
down value. Tbia aurprbdng effect may be due to toe 
innhdng of the are, Prof. Rieb bcUevea. 

tnerOantBg S^-ln4twtlo« In CaMon.—-It ia wril known 
that the oarrymg power of a telephone cable for under¬ 
ground or eubstarine uae ia muoh smaller than that of an 
uverbead Une; in other worda, a leaa distaume can be 
eoveroi with clear sound of toe voioe than for overhead 
lines, this being due to toe {Nreponderanoe of toe oapaoity 
of toe oable over the aetf-inducUon, and toe sound of 
the voioe is altered or deadened An inoreaee in the 
seetiun of tbe oalde would be expensive, so that other 
mhana have been sought in order to reduoe the datnpiM; 
effeet by an artificial inereaM in the a8if4adufltion. The 
Danish oaglseer Krarup makes uae of a very suoooMful 
metoed which eondaU in inereasing the magnetic per- 
mewbitHy in the neighborhood of tbe oonduetor by wrap¬ 
ping it about with a very fine soft iron wire, and this 
has theeffeot d iaereaaitic toe sdf-iadnctkm oonsiderably. 
In tola way tbe eenyiug power of a oable is generally 
doubled by the use of the Krarap method. To obtain 
toe same result without the iron wire wrapping, or by 
simply inereasug the section d the copper, four times 
toe seotion k noeded. The Krarup method is a nval 
of toe well-known Pupin system for obtaining the same 
results. 


ftpmtk iatwarbaw W s iw er fc .—The extensive interur- 
baaoetwwrlcuf eteetrtapoWerlhuMiBtoetegioD of Naney 
is of fatereet not only from a teohnleal standpoutt but 
dan from toe fant toat this part of Frattoo Iks in toe aoene 
of toeiKWeatwaroperaiioBs. The large town of Nancy 
k to flant eituatod not Ifi mUea from toe ITOntlor of 
Lcdvatoe. An oporattog aa«|)any already asaured too 
elseMtoMVvtaelinr toe eity, and more nnently decided to 
, lay iMkemtoMrortaattoterutoan system for eoveting the 


ngtaitl|>toc to thaeaak routh and west of tok eonter. 
IhMwreMmto in iiart to«in toadty station, but toere k a 
mmU etasua ptont totaling..toad it w«l ha lituatod on 
to tlmtos^ Current 

ueeA to^sltoato to a tojXitmwy of fiO eydes, and tension 
efAtkMcMM nMitM k 48/100 vulk standard. At 
PW k to 'Hta flVtpdt d# to* 4to etatten k abUut 30,000 
IdtoMto. ton %wsv toMR k,to tomito lA/W 
«)t«M^itotod'«f pjmentom and wi)l 
tonto#' totoMM to AtMMO totawatta to toe srooud 

|pi* to tooir toauftesHr 

; |itog| i|h|i | atotoo., told (rum 

toiliS ^j904-ro«t tom of 




lESiimcA)^iCAN 

flhslMM 

A Itotof df Panama k in progreM onder the 

joint atovtato of toe isthmian Canal Commission, tlm 
U. a. QeoAi«ieal fheurv^, and the amithsonian Institution, 
Itoe jdanisoludes asystematio study of the phvsiugraphy, 
stratifysiphy and struetural geology, geologic history, 
geotugte earoslation, mineral resourets (including coal, 
off, and other fields), petrography, and paleontology of 
the Canal Stone, and as much of the adjacent areas of 
the Isthmian tegkm as it may be feasible to explore 

Metes are fenegnatly regarded as agricultural pests in 
thk eounky, and it k dheratore interesting to lesrn tbat 
farmen nwy turn a curse into a blessing by trapping 
these an im als for their skins At present the moleskins 
used for malring fur garments In the United States are 
nearly all imported from Europe. The Biological Survey 
reports that toe torn of the common mole of the eastern 
Unitad BtatM k actually superior to the foreign prod¬ 
uct. Whether this is also true of the larger species 
htbabiting the oorthwrotern eoast region k the subject 
of investigadoas now in progreM. The last species 
k very abmtdaat, as many as a hundred individuals 
to the aore beiiig found to some looaUdm. 

Menitry as a Plant Garmieide.—A new method of 
destroying plant and household pests and for fungus 
dkoasflt has been devked by Mr. Franz X. Biokel of 
Kufstiein in Rm Tyrol, aoeordtog to a recent number of 
the CkemiW-fisntmg. In iueioeed spaces the mercury 
k employed in the form of vapor. In other esaos it is 
injeoted in metallic form directly into the circulating 
fluids of the plant. The growth of the plant is not only 
not disturbed, but is m most cases actually assisted. 
When a tree k treated the process i»as follows. With 
a stout l^millimeter auger holes sure bored in the lower 
branobni—from 5 to 7—in an oblique dhwtioD and pass¬ 
ing through the jfitb- These'holes are then filled with 
mereury by means of an ordinary “dropper,’* after which 
they are tutoe air-tight with “tree-wax” or some sinulsr 
substance. From 2 to 7 famines of mercury are n>- 
quired for an Inooulatian. Tbe effect is quickly ob¬ 
servable and ooBtinueB for a year or more. 

The flqrta p a to slogtqd ObMrvatary at Tarta, Italy, 
has just been rsoiganited, and it therefore seems timely 
to call attention to this useful institution, which is one 
of the prominent agenokis in the world-wide campaign 
now being waged against the spread of plant diseases. 
The observatory was founded in lkl8, replacing a phyto- 
pathologlual laboratory estabUsbed in lfiO.5 According 
to a royal decree of last May the observatorv is n(rw 
charged with the tswks of (1) following car<*fully any 
ootiditkm of disease in cultivated plants and htudving 
its causes and remedies; (2) spreading informalum con- 
oerntog plant diseases and their treatment among farm¬ 
ers; (3) oo-operating ■with farmers m eetual work of 
suppressing such diseasee. (4) phytopathological work 
in the puWio parks and avenues of Tunn; (.5) examination 
of doubtful mushrooms and other fungi, (U) maintaining 
a museum of plant pathology; (7) seed ihspcction, (H) 
keeidng watch fur new plant diseases and taking moasiine 
to control them throiq^tuut Piedmant 

Snwt FItm to TbrwhtBg Baparatars.—A remarkable 
series of mysterious and disastrous fires, or so-called 
explokons, oeourred in tbreshing separators in tbe groat 
wheat-growing region of eastern Washington last sum¬ 
mer. These tooreeeed in frequency as the threshing 
season got under way, until it was no uncommon thing 
to hear of six or eight fires a day, the total number dunng 
the season amounting to at least 300 As each fire 
neoesshated the immediate purchase of a new separator, 
at a cost of from $1,300 to $1,500, the lotid loss was very 
serious, probaWy half a million dollars, including m- 
oidentsl damages. The fires usually appeared to origi¬ 
nate at or just back of the cylinder of the separator, and 
within two or three seconds the entire separator would 
be a mass of flames, so hot tbat it prevented the approach 
of workmen and very soon deetroyed the machine, lie- 
sides spreading in most cases to the straw pile, the 
threshed grain, and even the unthresbed grain in the 
surrounding flelds. In several oases workmen were seri¬ 
ously injured by these explosive flres. Although fires 
to separators had not been previouriy unknown, they had 
rarely numbered more than a dosen in a season in tbe 
whole wheat region of Washington, Orngon and Idaho, 
benoe tbe fires of last summer were altogether anomalous, 
and wore widely ascribed to Inoondiarism. A thorough 
to vestigattoo of the matter was made by exports from the 
State College of Washington, and lU roaulte have juvt 
been poblkhed. The firm were undoubtedly due to 
smut, whloh k exceedingly inflammable. The amount 
of smut in wheat during the season to qumtion was much 
above that of imsvious years. Moreover, the season 
was remarkaUy dry; hence the grain and straw had a low 
eontest of mokture and was very triable, besidiw which 
an iiBasas4 aaMOnt of static eteotrioity wm developed 
by t)M «ff)todse* sad other parts of the maefalnery. The 
lepert dtoUetto oI ^ Watolofton Agricultural 
BiepwtoteBt Station) saggeets various iirecautions to be 
iMfitfitotofikto dkutoiw to to* future. 
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Afiffon a rttoi 

Aerial Men Service.—Somewhat less space is devoted 
to thk subject in the current annual report of the Post¬ 
master-General than in the report of last year, but it ia 
stated that during the puet fiscal year peniushioii was 
given in eight instances for cx|)t'rimeiital a*'ruil mail 
service An itom of A50.0()0 ha* been niclmled in the 
ostimatoB for IfilO for expenmental »<>rvice in tins line. 

Accidents to War Aviators.—An uiterosting slaieineiit 
IS that made by a French publication that the numlstr of 
deaths of aviators in the war wirvioe by acindenl was verv 
small as oompared with the records in time of pcaee, 
and Uio explanation is made that in this service only the 
rijosi, skilled men are engaged, and moreover thi'v do 
not indulge in the sensational exhiMtion stunts that have 
brought disaster to many. It may be nois*d that it is 
this same sensational exhibition business that has given 
the general public many erronoous and nmlcadmg ideas 
about flying innehiiies that will sooner or lator prove an 
injury to aviation 

Army Aviator Perinhes. A report from I.s>* Angeles, 
dated Decemls-r 21st, tdls of a misfortune that overUiok 
two U H army officers and resulted m the drowiung of 
one of them Six maeliines earrving pilots and olv 
servers left San Diego for Is's \ng. lop to et irnpi'to for the 
Mnekay trophy, scouting for (nsips on the march near 
San Diego The Curtiss aeroplane, driven by Cajit 
Mueller and carrying Lieut (Jerstner as observer, struck 
a heavy gale at Oeean .Side which foret.d it far out over 
the ocean. Although carrying a motor l apable of dm mg 
at the rate of 7!S milis! an hour, the ('unis- was dashed 
into the oeeqn Lieut Oerstner was caught in tlie tii>- 
nght wires of the machine and ••arms! down tji his death 
('apt. Mueller clung to tlie aeroplane, though otlen drawn 
under waUir, and was finally hauled almard a rowboat 
by Capl William L Patterson, observer on a Burgess 
tractor, who, with lus pilot, Lieut T D .Milling, had 
landed near Oeean Side 

GBBnIng for the Air-man,—The fcho dr /'mis re|>orts 
an interview with one of the militarv aviators in which lie 
tells an interesting storv of his exiHTietiee with the sharp¬ 
shooters of the enemy “Oenerally speaking," lie said, 
“when we fly over the enemv s line w"!' run fewer risks 
than a sharpshooter wlio leaves Ins trenches How(*ver, 
our Job has Ivecome somewliat more dangerous during 
the last wieks, for the Oermans, whether il Is' that their 
ahcMiling has improved or that they uow possess a new 
a*>roplAne gun, are firing shrapnel which hursts at a 
height of 2,H0() metors In the lovrly days llieir shells 
were ineffeetive iK'yond l.SOO meter- Now, at ‘2,3(X> 
meters we an- too tugli to ws( elenrlv, so if we want to 
bring m any useful information we must descend into 
the zone of fire Kven then our risks do not ajijjear to 
bo vwy aerious, for a day or two ago 1 found on landing 
tbat my machine had Ixs'u stniek by no fewer than fifit'en 
projes'tilcH, but neither I nor mv observer wero a penny 
the wonw' for it ’’ 

Raasia has Many AeropUnss.—A kVoneh authority, 
who IS in touch with the subject, stales that, while 
there ore not many private aviators m Kussia the mili¬ 
tary autboritios of that eouritry have within the lost 
two yivars trained a verv large nuinbv'r of men, and as 
a result have many morn skilled aviators in its service 
than any other iiatum It i- also stalod that the number 
has Ivoen grvvatly mereasvHl since the war laigan 

“One talks and reads of the iieroic age and how the 
World has degenerated Hut, ludwd, this is the heroic 
age suddenly eotne again. No legendary feats of the 
past, no battle with dragons or monstrous beasts, no 
quest or feat that, man bai hitherb) attempted, can com¬ 
pare with this adventure —this urgently neo(>SHary ad¬ 
venture—in terror, danger, and splendor" 

Of course one great difficulty stands in the way, and 
that Is the expense, for it is well known that the expensee 
of taking a title in Kngland are so great as to make it 
impoBsiblo except for a very rich man - and aviator* 
are not of such But Mr Wells int'ets this difficulty with 
the suggcation. “Is it not a tune when honors may 
again become honorable’’” 

Aeropknea for Postal Service.- \t a rt'ceni dinner in 
New York the ,S.-corid Assistaiil Dtstmastor (ieiierai 
stated that the Lnited StaU-s Pest Office Department 
wa« considering, and desired to establish jiostal service 
by aeroplanes The dtstriet in wliieh this means of 
carrying the mails would Vie of special valmi would Vie in 
the Tloeky Mountain region, where wime towns only 
a short ihslance apart Viy the air line now require a trip 
of some liundreds of miles by the only available -iirtnee 
mutes Another feature wherein oeroplniie mtvks' ha- 
advantages over other melhodh is that the going is as 
good in winter as in summer, a faet that holds gtsid in 
any juu-l of the country; and the iiresmil-day us'roiilune 
Con be operated in any Viut the most Isnsterous weather 
Another ootuuderation would be that in tune of war the 
government would have a large liody of spleudidlv trained 
men to draw from in the jxistal aviators, and these men 
-would be not only skillod in handling their maehinps, but 
would also have a knowledge of the geography of this 
(wunky. if tbeu servioM wero needed in home territory. 




W KHE If not for tlie 
motiHcc of Hell date, 
Eoijk Islaiifl Hound would 
lonjt Hlin'p hnve Iweniue a 
favored lilghway for trana- 
Htlantle na well an <-oastwU(e 
Hl)li)i)inK to and from New 
York It forma a wonderful 
liarl>or, wlUi plentj of deep 
water for swift navigation, 
and with iU* mouth a hun¬ 
dred miles iierirer Kuroirean 
ports than that of lower New 
York harhor Yet steamers 
from abroad, and even from 
our own oirast, imss by (he 
inoutli of the sound, liniorlne 
Its sheltered waters, bocause, 
before the matii docks of 
New iork could be reached, 
fliej would have to thread 
theli way through a dlttk-ult 
channel where the East 
Ulver Is almost strangled by 
Ward’s Islaml Although the 
treacherous ns'ks at this 
lK>lnt were long since blast¬ 
ed awuj, (ontllctlng tides 
pnKluce t'ross currents that 
make navigation wcll-nlgh 
Impossible for large un- 
wteUU ^esscls 

it is idle to dream of bet¬ 
tering condlllons there Not 
without dislodging Ward’s 
Island Itscdf fnmi the throat 
of the ^klst Klver would it 
lie possible for transutlantit 


fined region of salt nmrKlies, with a 
vast and deep inudbuuk slreteiiiiig out 
for hundreds of feel to the eliannel 
Now, however, dwplte the engineering 
dlflieultles presented liy the mud, wopk 
Is under way tl^ provide a large ter¬ 
minal at Hunts Point, 'rhls la Just 
aliove Hell (Jate, and ekK*e to the hnag- 
liiarj line dividing the Bast River from 
lamg Island Bound. m»e accompanying 
map Indicates the posltlou of the point 


Cappisf InoftlMsa 

also from the Point ttMlt tte 
mtid stretcdies out towaid 
the obannel with * very 
gradnal gradient. Two httUt- 
heada are being twUt, one wi 
each aide of the Ptdnt^ UnM 
within the pierhead Ilnei adA 
dikes of rodm are beiim hild 
from the ends of theaC'lMttfc-' 
heads along the baUodhlfM 
«( the pro{«erty baeh to tha 
mainland. The prop* 

erty will be flUed up to a 
level of about twelve fleet 
above mean low water, while 
the mud between the bulk* 
boada and the channel la to 
be dredged out. 

It la no simple tank to coo. 
hire a large and deep body 
of mud of such fluid eouaUt* 
eucy aa la encountered at 
this point The coastrue- 
tlon of the bulkhweds called 
for a apecMl metlKid. which 
la illustrated In our waab 
drawing and also In one of 
the line drawings. Plmt a 
preliminary channel was 
dredgevt sTung the Une of the 
bulkhead down to hard bot¬ 
tom. Tbla involved the re¬ 
moval of an enormous 
amount of mod owing to the 
flat angle of reiMae of the 
thin Hold mud. So fluid 
was the mod that It could 
hot be removed with the 
ordliuury bucket dradge, but 

Compoaite view illuatrating various steps In the building of the bulUiead. had to be eacmvated with a 

hydraulic dredge. Inland. 

iltli resiK-cf III Miiulmttan Island, and th<* profierty the maraby meadows were Inclosed with dikes made of 

(Sjulrevl l>y the icmilnal euinpaiiy Is delineated In the sod and surface material, and within these oooflulng 

n larged map of the region dikes the mod was deposited by a hydraulic dredge. 

Hunt’s Point projar Is a r<s-ky projection reaching On the oast side of the Point the mud varies from tweu- 

ut well toward the channel On either side of it and ty to fortydive feet below low water, and on the west 

as much as slxty-Ave feet in some 

jjaoes. Curiously enough, after the 

--- f^T^irHiu ,iu dredged out, tlm 

k Y. hard bottom proved to be at a 

^ N. higifaiw elevation than before; that Is, 

If a sounding bad shown a depth of 
forty feet, after the egcavatton It was 
' 'T i f li N, found to be thirty-seven feet Thl* 

: - ' V N. curious condition was doe to the'bOBtd- 

i W r *** Which apparently wwe actually 

9^1 I ' N. floating In the mnd. As they were not 

d removed by the hydraulic dredge, they 

Wi I collected in a layer on the bottom, 

i r ^ iwettmlnary channel had 

M 3 N. idle* were drtveo Urto 

E j i ^ **** bottom throsgft fhea* booUt* 

A # ^ ^ wjyifcesswiw ^ dMveo to tap* of 

AW ' I" ^ 8 ten with a pair (rf hatter pBto to aaeb 

% f toctM* of the Ott htodt 

X ^ M * Q ^ of the bulkhead*. Tha hatter |Ato 

S n in were driven by meaita (fl! a |ri)a 

P K'' %!, 'i-t-: A f ':•< with awlngliig taada. AtAMoil^ Alt;, 

r i toft idte driver fa 

i rM ^ ^ ^ ttotog to the tayw fat MCfe tot llNr’'fM»r 

^ W. ws. Coaatraetkw of the halUiaa4. tote, Ufa piles pwwfattefl * totT 41^ 

iar tie three atagus of «sd(<«B. d»»d tofabl* at Ufa th|ti 

/ lK!htoito!daad«MtodfaAt#toMlWli|; 


Bii larged map of the region 
Ilont’s Point projsT Is a 
nit well toward the channel 




ConatriKthn of the ha«elMa4. Am- 
lag tha throe atagus of nsdedRL 




















'Martian » >i i « i ii «it < i th’flw !»» 

Molc Mk )>»«». kite Aivt ptl« )Mtt« 

daas>4!'ANift' fM» taftt^V « ^ .b«U*(*M«. After 
ttaU iiiillvattle^ t d«|Mwit«d ftotn bot- 

ton4w^ >0^ AA<1 i^Ud^ to eaftle to bu4 ttottoia. 
FtnaJ^'fliii) tbivA 9ti« wee AumbeA from eus en the 
QtttMf the flplUie bhtva^ti the flret hiul eeoood 
pUto •p,^(fbehUig to toe top ht to* bautoeada 

At ^ ji^Htoe&t 'atUtog; ^ irevk on toe ewrt; bulk- 
tM«4 lito. JMto tomsteteA w to the potat 
of ba)iid%,too eouerete Q«ay<‘W^i on the 
tJeelfc oatotoA by toe piloe. Bari^ of etty 
refoto pto'^bbtott towed to behind the bulk- 
bead toe toatovtol to beto« defraedted 
upoB toe into fill to eeat iq> an toe etevtoee 
throQifil Whicb toe toad mlsht filter. 

After toa dfy fill baa been ooimplttod toud 
will be «eavatod frow before the bulk- 
beada iiod Aepoeltod bebtod them, nntll toe 
lerel baa been raised to toe finei grade to- 
dtcated en toe drawing. 

The work on toe dlkea etretcfalng from 
the tend out to tbe bulkbeede, along the 
margin* of the company's projierty to 
rather Intereatliig. Treetlee were built by 
driving pQea down to bard bottom, and, 
on these tr ae tlcs cam of rock excavated 
from toe new euliway work In toe vhdnit.v, 
were run out end dumped into the mud 
At find too rook would be beM In suapen- 
Hlon In tbe mud. but as more was addwl. 
it would eventually sink to the bottom. In 
doing so, however, Jt produced mtid waves 
which were eonstantly wrecking tbe 
trestle. 

Fraoueatly n large part of the tres¬ 
tle would toaappesr with the pile of 
rock that had Iweti dumped from It As 
the rock settled to the bottom there would 
1*0 subsidence in the surfeoe of the mud at 
that imint which would be compcusated by 
Ht< elevation.at )M>me other imlnh Ihe 
action was very almtiar to that of a wave 
of wuter. but Infinitely slower. As the 
iinid was pwahed up by the rock that <lto- 
lilaced It, U would curl over slowly like a 
breaker, (toe of our photographs shows 
this Interesting (dieuomeaon. All that 
could be done was to continue det>oMltlng 
new material and rebnildlng the trestle 
until eveutually a pile of rock was estab¬ 
lished from the s<Uld bottom bcl<*w to a level above that 
of (lie surrounding mud-flats. 

The Itulkheads are well within the plerboad line On 
the east side there will be room enougli to build piers 
II thousand feet long The channel provides a depth 
of thirty feet below mean low water, so that large 
vessels may be aifommodiited, Tlie terminal sliould 
not only attract now traffic tlinmgh Ix*ng Island Sound, 
hut should divert to Itself mui'h of tho nhlinilng that 
now to obliged to jmss on down the narrow coitgeaMd 
I'tost Hirer. It should d<* miH’li for the develojunent of 
the (n»per iwrt of greater New Vork. which to tbe logl- 
' al outlet for further expansion of this great city. We 
lire indebted to the Foundation Company Which to build- 


lAe Tatttll* IMaI flfAttou, and commander aif toe ata> 
tom The- Mport comprioea a htotory of tbe tol- 

ands; a Aaoniptlon of their physical giiography, flora, 
and fauna { a sammary of the taws and other political 
featuros; and general etattstica. Among the more novel 
and striking facta oat forth in this publication are tbe 
following: 

The Islands have no regular laws, but are subject to 
"relations'’ Issued by the governor Tlie political 
status of toe Islands and their Inhabitants Is peculiar. 



Sod dike for retaining the hydraulic fill. 

Although, after much diplomatic see-wivvlug, Kngliiiul 
and (Je-tmajiy renonnce<l all claim to the isxtlon of the 
Samoan group now coiistlttitlng American Samoa, and 
the rest of the group to now a <;<-rman crown colon \ 
(or wet*, prior to the reient raids hy Austrslluii cruto- 
ersi, the I'nlted State** did n«if, by virtue of the Inter¬ 
national agreement, acquire s(*verelgnt.v ovei (he tol 
ands, the lndei*e«denie of which ha*l |*rc\loualy Iteeu 
recognised by the three jiowen* The chiefs of Tutuila 
formally wnled their island to the Unite*! States In IWS), 
and In IWto the authority of this oouiitry was recog¬ 
nised by the * hleN of Maitun, but although these oes- 
slons were acceitted by the I’rcsWent they have never 
l*een acted U(k*ii by Congress The |K)Utl*-al «>latloDS 



of tha territory have been fixed chiefly by decisions of 
certain departments of onr Government. Thus Samoans 
are not dtlaens of the United States, but they owe 
allegiance to the flag; vessels owned by Samoans are 
not entitled to registry, but are nevertheless entitU*d to 
fly the flag; while goods imported from tbe United 
Statee pay the same customs duties as those from for¬ 
eign countries 

Pago Pago, the only port of entry, has the best and 
safest harbor In the South Seas, formed In the crater 
of an Immense volcano, the smith side of 
which to broken away and oi>eii to the sea. 

A monthly newspaper, O Ir Fa'atona, 
to the government gazette, containing all 
new regulations and instructions, besides 
liiformaticm of general Interest 
The leading product and only export of 
tbe Islands Is copra, all of which to mar¬ 
keted for the natives hy the government. 
Blank bids are sent to copra buyers In 
all iiarts of the world, the bids re<-elved 
being ojiened the first of March The con¬ 
tract Is awarded to the highest bidder, If 
HiiprovisJ by the governor, the isintraet 
is»erltiK the product of all plantations 
o( Tiilnlla and Manua for the calendar 
year Native taxes are also paid In 
copra 

All the natives are t'hrtotlaiis and In- 
tenw-ly religious. They all go to church, 
and (here are famllv prayers morning and 
evening In every Samoan home, while Sun¬ 
day to Bcruimlously observed as a day of 
rest Practically all the m h<«>ls In the 
cdlony are under tho dlns-tlon of thi* mis¬ 
sionaries, and ar<> eoudueted h> the native 
iwstors of the various denonilimtions The 
textliooks are iirliiled lii the Samoan liin 
gtmge A numt>er of young Samoans liavi' 
tsHui stmt to Haw'ali for higher stud}, un¬ 
der pledge to return to .Samoa and l>ecome 
Instructors of tliclr tivvii [leople 

Although American naval otlicers hidd 
the jtrliiclpnl otflees at the sent of govern- 
Hieiit, the provlnelul and local otfices are 
held hy native chiefs tillage chiefs are 
I'lcsteil unnually IVh'gntes from all r>arfs 
of the Island art' sent annually to a gen¬ 
eral asscmhl}, (he "fono," at which the 
public affairs of the colony are dlscnssetl, 
though the meeting has no authority to 
make laws As to native customs, tattoo¬ 
ing to mihernally practise*! on men, and frequently on 
women (lesjilte the effort.s of the nitosionaries and au¬ 
thorities to dlM<'ourage It The o)>eratlon to painful, 
and the subject to usually lahl up for several days fol¬ 
lowing tbe tatbKiIng, whhh Itself takes three or four 

The iaii)ulaflim has decidedly Incrtsascd under th(‘ 
American r^ptme, and was 7,1151 In 1912. 

Agriculture in Porto Rico is undergoing important 
■•hanges, under the (llr<H'th*n of the local agricultural 
expt'rlraent station, these changes being In the 
lines of (1) diversification, and (2 1 ailjiistment to 
changed eisaiomle conditions Much of the capi 
tnl formerly in- 
veste*! In exten- 

tatlons has now 
toam diverted to 
fruit growing, 
which in a df>r.- 
en years has In- 

jjorts from a few 
thousand dollars 
to several mll- 
1 i o n The ex¬ 
periment station 
Is conducting a 
s*irvev of the Isl- 
aml to determine 

are to'st sdniitcd 
to frtill K I o w- 
Ing, and exiierl- 

proving the fruit 
Industrv in e\ cry 
wa> are iM-lng 
currleii on ^|S‘- 
itteiitloii is 
g I v (M> to 
growing of 
eoeonut and 



clal I 


Map ohowlnc poaltlon of the Hunt'a 
Poiat terwinal. 


provtsl varieties 

of mango 
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Morning and Evefiing Stars f<3# 

■'' ' 

Annual Progress of the Planets in Th^ar Orbits 

By Prof. Frederic R. Honey, Trinity College 

oliKi rvo. of ‘■.»or..luK TH.k m«y Ik- n*ard«l h. tU« pU.hj of the BcUptic. lltOe oviT o.w «K 1 •* 

feiitiiren of lu.d «hc imint Af when' the planot from one «!*» Is more than three million nWlw WMWf ^ 

Ills Ainoii« (he moHt of the l-:clli.tle to the other aWe, t» the aacendlmt node: ua^ than in Jui>*. , ,,, 

finoitiltle Iioellioii for \ N the deoeeitdliiK node, and P ht perihelion or point Mareurf, 

H i lhoiioii on Feiiruurv of nearest api>roach to the Hurt The poettloiui of the Merenrj’’* diameler i« fl.WlSJS WUWi. 

■Hon Hienillh InereoseH Teirt'»frial Planeta are shown at tntervaUt of ft)Ur daya, jg one eighteenth that of the Earth. tkt-itVotitltt fit 


\ InereaseH Teiix'dtrlal Planeta a 


t Intervala of four daya, 


ii)i|ie(ininoc hiiiI ills i|iiii'I 1I unc 


aeoount of Mereurv’s very rapid change In eccentricity of the orbit whoaa 4* Hn* 


velofll.\, the jawlttona are given at Intervals of two 
In.vF In the plots of the orbits of the Terreatrlal Plan- 


planet'a velocity varies between 86 mM ^twt aeppitd at 
perihelion and 33 mtlea at aphelion dvrli« tta p«rM «« 


eta the poaltlona of T’ranuH and Neptnne are Indicated „«r)y elght>-eight days. HtnOe MeMWtr atattea BMwe 
lit the datea of oppooiUon and conjunction, and those than four revtantlona In the year, J5wr dgteh am gt- 
of Jupiter and Katoru at Intervala of 45 and 80 days, ,,4,ch poaltlon The date af imtMt alonga- 

rivKpe<-tively. In the plot of the orblte of the Major March atth (Klg. 1), When VftH Oft 

Planets the iioultlona are given for January 2ud and n,„fning star and near aphelion. Otlier dateg tg IRWlt 
l><>ceuibei 28th A compariaon of the orbit of Mara In rtongntloji are rebmary Sth (eveiilof atwl, Siay 8h!|t 


mill |•<llllr^, is iiiclIiieH lit an angle 

... . K..,,,,,.. , [“'j; 

lit dll' Kiiuatiir is 7 ~!i degiws The 
'I, dins N lirmed in the fs*rlodlr 

ilipi'iiluiii'e of 8ui) N|H)tH, which, In_ 

and I iis'eiiilier \\ lien tlie Earlh is 

Siiii'h lliHiiiliir, uii|M*ill 111 move In Plane 

liirih and Se|itetiilier their aiijuirent _ 

'll imtlis (»n iKTount of tile 10arill’s Meri^ry 
ll in Hie Hiiinc dlnH.-tion as the Sun's Karth 
the ,11 lows 1 ill the uocompnnving .mpiter 
cut* to lotutc 111 27Vi dais, the satuni 


The Planata. 

The iiilnmes of the (linnets are leri unevenly dla- 
(ill/iifed .lu|)ller and Saturn aiisorliliig neailv HI iH>r 
eeiil, anil I l•llnlls iiml Neptune together atsMil tl per cent 
Ilf Itie wliole leailng ii fuielion of 1 (ler ivnt for the 
'1 erresfrlul Planets In plots of these dimensions the 
prohstion of an orlill on tlie iilaiie of tlie I>ll|itlc (irnc 
tieiillv represents Its true fonri Tlie talile gives the 
inenii disiauee fiiiiu each plmiet In the Sun In terms of 
tile lOiirih's inean dlstiimv (- HL'.s'H.TtiT miles), Its 
peri k 1 in leius, Its velis’lti in miles |H'r swond, the 
eiwriltIflli of tlie nrlilt mid llie liicllniilloli of the 
orlilt to the iilitiie of the Kclliitli Tlie intersection of 
tlie (iliine of a piniiel s iii'liit (lassing tin nigh tlie Sun Is 
file line of nodes It is sliow n in Meriury's oilill, Imt 
in oidei to uiolil iiinfuslnii onli ,i stnali (lait of It Is 
representisi in eaeli of llie urhlt' of tlie other (ilanets 


the plots will show the groat dlfforonce of the scales of (erenliig star). July 18th (moroJttg gtUT), SefttmatMT 
the drawlngK Together they exhibit the continuity of atar). and November fltb (gKHrnio* «Ur). 

the Solar System By Inaiiection of Ute jdot the rtMder will 

TABhC I eWa oiHin the dates when Mercury will be iWMi to biwt 

Bomk KLauaiTM o» Taa PLisaTnar OaaiT* advautuge, 1. e., when the planet wOl be (arfbeat ftwm 

---j- the Bun. Mercury will be neareet the Earth pn June 

Planet DtaSjJ yS?? 26tb (Invisible) and farthest from the Earth on PM- 

__ aeeond _ ' lier 14ih. Fig 1 IDustratee the varlattona in Uto iit^ 

Mercury 0 887 0 241 28—0 206 7 00° iiurent diameter of the idanet during the you. 

Vwui» O 723 O 61R 21 « 0 007 3 SO 

Kaiih 1 000 I 000 18 5 O 017 VMIMB. 

.bipiter i am li 862 ? ooS Is? The dUincier of the planet Is T.IXW mltea and tfa T«t- 

IHanSi to 101 M mft 4 2 0 047 0 77 *‘’"**’" Hartb*« rOhWMl. 

Neptune .to 071 164 78H 3 4 i 0 000 I 78 I living to the small eccoiitrlclty of the orWt. tta oestor 

- -. — -1-—----can scarcidy la* dietlugulshed from the Bun In a plot of 

The Earth. these dlmeusloiis The period of the planet lit 234.7 

<»ur planet Is un oblate ajihendd whose equatorial dnjH, which means that Venus makes more then one 


diameter Is 7,1)20 08 miles and polar diameter very 
nearly 7.»0<» miles The Biirfh’s axis, which Is directed 


and a half revolutions In the year Th« datea for ttoe 
first rciolutlon are affixed wlthoat the orttlt: thtme f«nf 


to a point In the lieavons ulxmt IV« degrees from the N4*coml re\olutloii Mtthli) the orbit S'ig. 2 (Jaiwnry 


INdarls, Is Incllnod at an 
Ida lie of the Bellptlo. 1 i 


angle of 66.66 degrees to the 
, the incUnatioii of tlu* Eiiua- 


2ial) shows Venn* at tl>c date of gsmtmt hrtlHancy— 
the tavintlful creacent phase, which coettro Bv« wertw 


lor Is 2;t 4r> degrees. The Earth rotate* In the direction before and after Inferior conJnnCtloji. y<d>n»ry «th la 

of the arrow shown at the date Jaimary 2iid In the plot the date of greatest elongation aiaJ .September 12th that 

of the orhlts of the Terrestrlnl I’binets Each da.v the of sniierior csiiijuncllon The drawing gives the appar- 


Kiirth mines a dlstatice of nearly l,6()t).<8>0 mlhsi; this 
ineiisuromeiil on the orlilt suhtends at the Kuu an 
angle on the average of a little less than one degree 

^ Since the eccentricity Is 1/8U the dlrtnuce 


eiit din meter at the date of coiiJnnctioB, If the tSiin were 
out of the way, 

Mer«. 

Mars's diameter Is 4J14P miles and its rolnme la one 
llfth llm lolume of flie Earth. While the eccentricity 
of Mercury’s orbit Is greater than that of any of the 


rT%' .M -H ' 


lurcfaao Jane 2(1 I«rr 14 

Vartottom hi the apparent dUtm* 
etw of Merenry. 



Venae at greateat hriUlaney. 


Jib 2 July 1 Dec. 28 
Incresoe In apparent diameter of 
Mara oa it approachee the Earth. 


. 


Urbita of the terreatrlal plaoeta for 1916. 


Orfetta W tba irimoto 




«» tfeie JJJMet 

.1, 4, mrt » «t 4«tr* to 

Wt^ «iKl 

. -So lit,470 4tt<^ 

(tei^'il!^^ ^otMM-. 94W WUitetM^ of tlio 

tiSii^'^0liuut9ri air iopi' 

' t««MiMi|tM» m) mm hi pi ouaimt 

' U pp ^ ' ftf o^e t taf to n, wtott >taie ptaMf% hpfihmu 
^bjUMtar trjiU iKDvMMb jtlo »***w«f« 

, .41 mi oi^tMlitl mpMlier of Bq.tiini te »liM and 

^ iHAkr dfoitwtor 9$,TW mUo*. Ita j^iOnuu! k KM 
timm fto JBiUtk’a vohuM. Aattiru WIU >« at porlhoUnn 
M Mirmrr stint and thna in eneoiimt pn^Um for 
.{^MantlUon of tlM ttnga, at tim tiagton)<y a^ tlM end 
of tbn fmr. Ttie m4K of wnttiMra onrfao^ of the rtnge 
«ad horn he (dwemtf a4v*iit««e(Mudy. The neat oppO' 
altltm will oocor on Aurantf 4t)i, m«. 

Utwmmi hM Hi0* um - 

inii* dla«)«(«M of vnam pad Keptone are, reapee- 
tl^r, *ai Hm nUM, aad their volnnea are, 

4ilWttv«ly, SS a«4 W tfiM» the eofnpie of the Karth. 
'aw finear eecetttite^ Of the eeWt of iTiaoiM in the 
XlWltent in the t^atem. Its center ia neerly 

i^OOO^OOO mliee fron the dho. The oorrespondittg 
neMieuenetit in ttie oiMt of the wore dlsUnt plfAet in 
ices than Si4,0Q(l;d!lKi wUea. 

Tfw dateo .of WHMSttto&n and oonfonctioun are given 
la Table II, and of eoKjtttKthnMi of the planet^ In Table 
m. One UhwtMtloa of the letter In given tu the draw¬ 
led’ three oonlniKtliHiM of Mervqry, Venue, and 
N)g>thBe, whtdO ocetir on Angnat Up. 

Idanains and SManlna fifean. 


(nh« * #i*e re ere moI renpoiwthie /or r/ates»e«te made 
hi the aerreepOMlonoe cotamn. Amm^tnoue oommtmi- 
teMww o ewe o f he eemtdered, but the name# of oorro 
tpmdemti wiU he tcHkMd token to Oeeired.] 


WneUd Fof Sigmlg 

To the BdltOr of the Homirnric AucaicAn 

The letter from Mr. K. F make in your iwue «*f De- 
e«ti|HMr Ihth Mcalla an old Idco of mine I hare often 
wreodgr^ at ita not being used by all vessels haring 
steam Whlatlee. it K to have a brasH megaphone over 
the wl^le 09 that ^he soutid would go directly for¬ 
ward, Of oonree sound would go farther and In a 
jjgare dtreot line. When a number of veHsels are In 11 
fog, as it la now, the sound waves going out In circles 
from each whistle, wakes it dtfltcult to tell in what dlrec 
lion the veaael is t^ojitig. ^le niegs^>fatiiie, to my mind, 
w-uui^ be vary IpfQtpefMive'aod of much service In deter 
mining the approach of a ship. 

Kmcd. BaAuijcK AnaoT. 

Uradlee rarm, hharoo, Main. 

UUdhRMl ▼. »flrt4iBMl Drive 

To the Bdltor of the BctaMTinc AMgaicAii: 

The writer, who has baao one of ><mr Interested rid¬ 
ers and aabacrlbers for a great somber of ymra, was 
much tutereoted in an article under the" hMdIng of 
"Automobile Notes" lo your lasiie of November 28th, In 
which you slated that there was noticed recetdiy a ten¬ 
dency to "hog the road” by the drivers of motorcars 
having a left-hand ^rtve, and It recalled to piy mind 
that this MUDO atatemant was made to me by a sales 
man of a oar atlli usiag rtgtat-taa^ drive at a recent 
automobUe s^w, so that It Is evkleut that such a notion 
baa been aent broadcast by the sales force of these cars 
as an argument against the Wft-hand drive In favor of 


fiopmltig and String etam for any aagtmied date are 
ewdiy Aatermilued by pladag the plot of the Tenwtrlal 
l*||tlieta ^ jt pomtioii where the Barth la between the 
MjMl^ tbe R^,' thpe the dates can he seen without 
turning ttie bMd. A straight edge through the Berth 
aod the Ran will divide the idanets into two groups— 
those on the right, which rise before t)ie Run and are 
nutmlug stars; and those on the left, which set after 
the Run and ere evening stars Between interior and 
Mufwrtur coujauctloos Mercery and Venus are morulng 
stars, and between superior and Inferior coujunettoua 
they are evening stare. Before conjunction the other 
Idnnete ste evening stars; after cmijunettou they un- 
imirnlHg stars. 
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Meranry (aUMrior). 

VMitt . ... 

Uraoua. 


Mareory (aupartor) 



th«dr continued use of t^ out-of-date right-hand drive, 
and It oeeiDs odd that you should be misled by soch a 
peculiar argno^nt 

The writer has driven right-band dri^ cars for a 
great number of years and more recently left-hand 
drive sItogettM’r; ami since the staleinent as quoted 
above was made to him some two months ago, he bus 
made note on the r<«d of the dlsitosltlon of both right 
and left-hand drive cer orwrators to llnd ottt whether or 
not there was any basis for such an argtiment and 
after this observalbm he is oaivlneed that this sltustlon 
exists solely in the minds of certain salesmen as a sell¬ 
ing argument lu tevor of nn acknowledged out-of-date 
driving position. 

I have noticed Ihere Is much. If not more, dls- 
IHsilttoa of k^-band drive car o|>emtors to give you 
half or more of the naid than right-hand drive car 
ofierators, and f feel anre that it Is dne entirely to the 
fact that the driver on the left hand side can judg<> 
very much better exactly how much r<s,m he Is giving 
the other driver coming toward him l)ecauNe of his 
much better itoaition mi Uie iwsslug side of his car, and 
from my drivtng experience In the last fwo years with 
a left-hand drive car I can frankl.v say that It Is the 
equal In every way of the right drive iKwIiiori on any of 
the roads that I have encountered In some twenty to 
twenty-flve tboasaud miles driving during this time. 

Dayton, Ohio. 0. C Rlackuobe. 
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« MigatdmmjMithoA of axtingulahtiig a uandle when 
tte teunw dawn fa » certain point la worhad as fcl- 
tatewfa’We A atrhtg arunia^, tke aandk »t the desired 
PQbfeH/HMi Hhb Kha attfeig thrangh ttw tmoal loop sup- 
Xtnt ht th# hntet af the eanlUmrtlok, then pane it 
Iphlp pT pnttkm as adiltoc « wail, bring down 
^ em puA apaii, the candle and tie on a 
ll^ wt^.thna hanga am the candle. 

tewa ii»l«ad of puiin/a ter the 
- d«ft,»^gtt m mtiummdemi te the atdng. tbk 
had Ibte' ^ 'd*«a«Wter dwp twurn the 
to i-nko 

dhicA im, ^ tM 


TIm B&Miggippi Rivo- Problem 

To the Editor of the Rcixntific AncnrAK 

Ckid. Beauregard Rolierts, a man of much ex|s>ri- 
enoe ou our local rivers, said to me the other day tliat 
be believed the way to handle the Misslssipid River 
prolilein was to pomp the sand Imrs out of the rivei 
with centrifugal pumps. He said that the sand picked 
up by ttie current from eroding hanks wes <-arrie<l to 
the next eddy and deposited, eventually forming a sand¬ 
bar The sandbar deflected the current, making the 
river narrower and causing a faster t-urreni The cur¬ 
rent at Mobile was slower sinee the dretlglug out of 
the river in front of the city, he said, and while lu 
former years at times of flmsl they exiierienveil much 
tremble In towing, now they had no trouble whatever 
Taws In rafts would aometlmea stand on end, showing 
in this manner the peculiar character of the current 
caused by the uneven character of the Isittoui of the 
river. It seems to me that t’apt Rols*rts is correct In 
his view. luasmueh as the current of the Mississippi 
as' confined by the levee system does not scour <mt the 
liver in ita bed and take the mud out into the (lulf 
below New Orleans, but the silt and alluvial soil from 
above fom bars along its course and raise the bed, 
the constantly Increasliig deposits must be removed by 
artlfiddl means, unless tba levee system is abandoned 
and the river left to flood and deposit its silt on the 
baake. 

Aa, it io improbable that the levee system wlU be 
abandaned at ite pnaant stage, it seems to me that tt 
wdhld ha a wisa idaa to use the released centrifugal 


dredges recently used In firedglng the I’luuimn t'anul 
on the Mtsslssliqil River, working up fiorn New OrlcmiN, 
and gradually removing the sundlmrs hiuI (■Hii’<iiig 11 
uniform flow of (he wnter aertww the who'e hed of (he 
rtver, relleting rapidly the preaKure from the (tea,ding 
above. The Hand piim|>ed out of the river could he 
mawaed along the front or hack of (he levts’s, making 
an impenetnihle rampart to withstand the pressure 
of the water In the river when It reached the levees 
The removal of the saiidhurs at the same time woulil 
prevent, to a large measure, the iletliatliig of the cur¬ 
rent against the hunks and sate them from caving The 
iK’iids themselves, which In sonic iiicasiire arc rc- 
' IMinsihle for the deflts'tlon of the currents, <ou!d 
eveiirually Ih> removed, the lentilfiigal dnsige eating 
thiough the soft soil lapldlt, making a small niiial, 
and the water doing the rest Tin- sandhais no douht, 
are resiamsUde to a large ineasiiie for these lamds ilie 
current going around them and the liars loiistaniu 
hulldliig out. The defletdlon of u current h\ anv nieiins 
to one side of the river will cause the hank to cave on 
that side and cause an tslily on the othm, the sIK In 
the eddy la-liig deposited and forming a sniidliiir As 
the hiilldlng of a levee hy a eenlrlfugal dievlge certalnlv 
Would Ite far less esis-iisive than the mule shovel svs 
tem, the river ladug drcdgevl out at the some lime 
It seems to me thal the levw> hoards along the illssis- 
slpid River would la* glad to aid the (Joverumeiit In 
Iiaying the expenses of oiaratiug the ilrcvlges, 

Muhile, Ala. (Jeow.e B. Cr.rvKLANii, Ja 

Light from Electriciaiiis’ Black Tape 

To the Editor of the Scikstihc Amkhioan 

ITifamRlar facts utsuit very familiar things arp (,ai 
stoutly Ivelfig dlscovcrevl In the writer's exiverleiue, a 
case of this kind wliUh seems lo have heretofore es 
eaisHl oiMvervutloii, or at least )>ulilleatlon, Is Umt of 
the light sometimes emlttevl from onllimry' elts Irli tun 
hlai'k ta|s< or tire tats' If the tn|te Ive quickly strltM tsi 
from the roll, a line of green light will he uotlctsl at the 
ladnt where the tais- leaves the roll This light K of 
sulttdeut Intensity to he seen when the eyes are accus¬ 
tomed to lulld dlffustsl daylight If the tills- lie rollial uii 
again veiy tightly and allowisl to temain tlius for some 
time a less Intense light ma.v sometimes he oliservisl 
on again strititiiiig off the tais’, thinigh (his seioiid 
development of light lunnol he depeiidisl uisiii Sur¬ 
geon’s adhesive toive sets similarly, though tile light 
Is not HO 1,rigid 

Tile cause of tli<‘ phenomenon is as jet unknown, 
static elw-trlelty, elieinilumlm>s( eiice and triliolumin- 
eseenee liave all las'ii siiggesUsl ilii’ last apia-urlng to 
Is' somewhat the moie prohnhle 

Pittshurgh. I'll F Aik.\ MiIiEKMorr 

Lo«i of the “ Bulwark ” 

To ihc Editor of the Svik.ntifu .tMEKUAN. 

\cmr article of Devs'inls'r J 2 lh HtH, on the loss of 
the pre dreadnouglit ‘Rulwaik" 

This shill had foui is-lnch lorissio tnls's Is It not 
more likely that some fnmhiing with the war-heail of a 
loriH-do Idew her up, rather than nn neeldt'id with the 
ordinary ummunllion'' M I Mu i, F 

faindou, England 


A Safety Code for Abrasive Wheels 



deltartments, the nliraslve wheel inanufacluHTs ap- 
isdntiat a (sminilttei' to draw up a eo(ie for tlie safe use 
and care of ahraslve wheels and the parts of grinding 
iimehincB relating thereto This code had in view iml 
only the supplying to users of grinding muchiia>rv and 
ahraslve wheels with eoniplete Information and Instnic 
(tons for the sjife ots-mtlon of this class of tcsils, and 
to p«‘vent unsafe practices In the future, but is in 
(ended to la' used as the liasls fur u campaign for iiid 
form State laws and uniform Insnranee rul(*s 
This Code covers everv detail relating to tile oiverat- 
Ing of grindlug ram'ldnerv, ineludlug siss-tileatlous of 
the proper bIea's of wheels and spindles lo Ih' use<l 
pr<)|ier running stK>e<ls. sixes and kinds of tltflngs. and 
the correct raunner of fltttng wheels, prot,s-tlon hoists 
testing wheels, and all lechnlcai details neees.sar,\ foi 
tiielr safe operation It is hardly necessary to add tlml 
a cnrv'fully ivrepared eo<le of Inslrueltons, prepared hv 
competent v'xperts, such us this, is of eeonomleiil value 
lo all users of this class of machines, as it etialdes them 
to secure increased etticlencv and avoid delavs 
The code preiwred by the commltba' ahove lefeired 
to baa been mibscribi'd to and adopted hv almost every 
maiiofacturer at abrasive wheels in this country and 
Canada, and It has also been approved hy the Vational 
Mucblm Tool BuUdertt' Assoclatioii 











When the “Zeelend" went ashore during a fog ahe ran into the mud nearly three feet above her usual light load line. A dtannel was dredged, h«t the mid 
beneath her could not he reached. The eaWora loosened the ship by forcing compressed air beneath the bottom. 

Floating a Stranded Ship on Air 


T HK famous proiiliecIcM of Mother Shiptoii included, 
Hmong other IliliiKs, 11ml the day would come when 
would fioiit uimii nlr, and she probaht} foresaw 
Ihe giant ZepiM-lliis Uecentlj, however, u liner of more 
tliaa 11,000 tons has la-en Hiipported hj a mere film of 
air! In fact, tlilH old lOngllsli prordietcHH has thus 1hh>ii 
many tlmea outdone 

On Frida), the I'ttli of NoNemtx-r last, ttie steaiiiKhip 
"IZeeland,” lamud uji the ,st iyawreiiee for Montreal 
went aaborc during a fog She was running so fast 
that she forced heimdf uikui tile mini nearly ihrts- f«s>t 
nhove lier usual light kmd line The liner was trying 
1(1 make haste to take on cargo and lie off for ISiiglaiid 
yvith the least (lossilile dela) As navlgatloii general!) 
clmms Homeyyhere uhout the :;2Md of NovointHT In Ihose 
waters, the slil|i had Inif little lime to siuire The ques- 
tlon was how to gel her off Ihe mud and haek into 
Ihe channel pxiaHlitloush The thing Immediutel) need¬ 
ful was to dredge a channel for hei, and this was done. 
Ineluding lemoilug the mud from hodi sides of her 
This left the yessel, hoyyevei suipriordsl upon a mound 
liejieath lier that could not he remo\ed hy the dnslges, 
nor could H fits'! of tugs mid the "Jlksdaiid s" own on 
gliiea. of more tlian IL’.ddO horsepower, dlspsigi' the 
stranded liner The grip or suction of the mud was too 
tenacious 

The sahors Iill in>on what tlioy tluuight was a happy 
expedient. The) advised cutting the rivers of a num¬ 
ber of plates in the ahliis hodoro so as to let these go, 
and then to charge the double hotlom apace and certain 
of the nclghlxirlng compartments yvith cnniprassed all. 
the air to leak out through thi' holes so made, and, in 
working Its wa) Hurfaceward. to liri*nk the seal iKityveen 
the craft’s skill and the adhering mud This probably 
would have done yvell enough, hut If itould have obliged 
the ship to go Into rtrydock and to hate the plates re¬ 
placed—work that would hayo taken a day or two and 
at H tltoe when every hour rsmnied 

Mr W. W. Wotherspooii, repnwendng the Yankee 
Salvage Company of Ngw York elty, wax called into 
consultation and j^ropoeed a novel anhstltute to which 
the contract salvora and the underwriters agreed Mr 
Wodi^i^pooo seat hie men down into the double bottom 


Refloating the Steamship “Zeeland” 

By Hoheri G. Skerrett 

of Ihe "/eelaiid ' where they lii|))ied two holes In the 
inner ends of fourteym brass drainage plugs already in the 
liners boliotn plating, whieh had iH'en placed there 
from the outside when the sliiii y\us liutit Key wrenches 
yycre flfte<l into these new I) drllhsl holes and the draln- 
ag(> ))lugB released hy unscrewing them outward and 
allowing them to sink Into the luyid 

Inimeyllately 8ft«>rward. thri*aded |ilts* conuectlons 
were screwed info the holes and ruhlK>r hose attached 
I hereto This hose was tlien Joined uri to mains lead¬ 
ing from a wracking ulr compressor which was Instailed 
for the jiunsisi' Tilts air compressor had a capacity of 
I.tsKi cubic feet of free ulr i>er minute, and the fourteen 
lioles were widely dislrilmted along the ship's under- 
hod) 

This done, a stout wire hawser was loopyyd around the 
how of the liner, and each end ImI to a s«>curel,v moored 
drt'dge. where It was )sims<sI around the drums of pow¬ 
erful yyliiclms I/lnes wen* l(*d to ftye tandem teams of 
liigx, representing a total horse-power ytf H.Ofk) Hesides 
this, the shill's liouts were put overboard to lighten her, 
some other wydghts reiuoyed for the same purpose, and 
nearly 1,7P0 tons of water hallasl drained from her hot- 
tom tanks The slilp’s engines were alternatelj workwl 
forward and backward at full isiwer, helping to shake 
the craft violent!) Then the couipressed air was blown 
through the bottom outlets, the seal with the mud was 
llins broken, and inside of ten minutes from the start¬ 
ing of the tugs and the dredges, which previously had 
lM*en unable to dislodge the “Zeeland." the liner doeted 
Slid was promptly toweyl off Into deep water Tinder 
her own steiim she sailed at once for Montreal, where 
she was loaded, and a little later left f<ir Rngland 
liefyire Ice interfered, Herew plugs. Inserted from within 
Ihe ship, replaced the orlgliia] drainage plugs when the 
compressed air connections were withdrawn. The sub¬ 
stitution was a simple matter quickly effeotod. 

Mr. WotherapooD had an earlier example for his lu- 
splration, but his employment of compressed air was 
novel Vhen the old battleship “Maine" was ready for 
refloating from the bed of Havana harbor, water Jets 
were used around oatside of W at the mod Une and 
through holes drilled In the bottom at the bull. In this 


fashion the seal between the ship's plating and the mod 
yya*! broken, and when the cofferdam spacie was uld- 
niatcl) tilled the ''Maine" fltyuled easily auray from her 
long resilng place The searching and buoyant char¬ 
acter of compressed air made Mr Wotberspoon’s mathod 
u more certain one, and the rising straams of bohblas 
spread (rtit and actually provided a supporting film for 
the big liner 

The Current Sapi^eaicnt 

N the Issue of the Sciurtific AMBaiOAN 8Trm«MWtT 

for January 23rd, No 2038, there is an Interwtlug ab¬ 
stract of a lecture delivered by Sir Ronald Ross at 
riiarlng Cross Hospital on MalarU and the Tnuuatlg- 
ston of lUsease that gives an outline of the history of 
the theorlee and the iwrt played by parasttfai. There U 
also an account of various Investlgatlous by the author 
that verify myideni they>rles Apidled Electric fideoee 
111 1014, b) Prof A. B. Kennelly. of Harvard TJnlveertty. 
gives a coniprobenalve survey of the year lu this IMd. 
An article on the Great Toothed Divers of America, by 
Dr II. W Hbufoldt. dlieaiNkes a remarkable class of M»- 
hlsiorlc tilrds, with lllustrntiona Oar Beriln oorw- 
MiMindcnf sends a timely account of a laetare by a cate* 
brated tierman surgeon giving bis experlmoe on the 
battlefleld during the present war. with eommeats and 
explanations of various Injuries A Great lURway 
ElectrlflcflMon Project tells of plans that are being car¬ 
ried out that will have a decided Influence on the futvra 
uiipllcatlon of electricity for hauling tralna. for It in¬ 
cludes the handling of both passenger aud fMigtit ttraAo 
through some of the hearteet sections of oWT Waatwi 
mountain ebuntry, ICxcellent lllustiraMojis aecompany 
the article. Arithmetical Machines covers the MrtW 
of these devices, which are much older than moat Vwvte 
sufipow*. and the fundamental tbeorlea and intoclpiM 
are set forth clearly and practleaJly, The TAjnghfe ttaa- 
ttse on Suction Between Pasatog Sfatpa, jb ft to 
the first issue of this year, Is completed in to# litoWto 
number with a valuable summary of 'Casaa* tjto 
on Fiuoresoenoe of Petroleum DistlUatea edte lltwtiii 
ous theories on the aat^ect, and telia «( « ^ 

expertnentn. . , 







P’1 : 


Jp j ( The &es%n in Underwater Terrors 

3y Frederick C. Coleman 




tHk vnlMBMtktitlt enit ofcf ttw <flr<!U0«r weMad oaotlonii, thr»e of which, atnldsh!i>t», arc ihat of an ordinary torpedo boat 

I;iipw#«diil|tr^ y *«i ivyirtMentMt lo the two cyHndflchl the otbera, fore end aft, beln* conical. The f>rder to kIvc the boat good . 

*^•^*^(♦0(11 at the Qemiefila yard, hall la, anbfltiridatl, by meaca of bulkheada, Into several weather deck extends ihronKhi 
l|iiJtnpfo lttA> lH«tm lUuo- wetblrdttr&t ootnpe^tnents. The bow section contains letnrth of the alilp and can nccon 

(wo llboiolpiipfaa, have on the'tSrpet^ enmetH^ and acoeeeorles; the next section tin- boat Is traveling on the surf 
e xtt l ji ld / 'iWy>h «f, WSi a breadth of 12 feet 4 la oetnqiled;, hit! tt|VB^.;t*ew and^atore rmim for electticnl platform and the Inside hull the 
lAtMii li|i4:d l(h«|i»|ht; tHWl^ace) ef » feat 8 Inchae. batterte^ a«d omiklMi alao a galley, with electrical 
tbiW VttWti'tm IIHdel^w<atftf,dti(plac«llBeiit of 1100 tone and cooUni; nuisei,'afid lavatory accommodation The inner 


d Is so ilesigned In 
,'oliip quuUtlcK A 


a snrfiBhe fBetitaiMtniont of Stmt torn. The veMels have a ballaat tsafca afb altuateO amidships, and Just (telow the 

doable huU. thjf tuelda hull betog a cigar-shaped water- conning tower-lb placed the steering gear for the two 

tight body having a etmetarai atrength calculated to pairs -of diving rudders; The engine nmm oontnlns 

resist the hydraulic preeaow corresponding to a depth Internal combustion machinery and elwtrlc motors, 

of MB daet Thl* Inner hull Is shown, and a view of while the last watertlglit comitartment aft Is reserved 

the flwt of these two boats taken shortly after launch- for another battery of accumulators, 

lag la also glmt. The watertight hull la formed of nine The outside hull does not tlllTer much In shape from 


The inner situated amidships. Is framed 


(ilatcs capable of resistlnK the attack of sma 
Is flttesl with two periscopes and all the iipp 
essnry to control the ship In act ton The oi 
which gives acoess to the vessel Is placed 1 




•/ v':-; ^ 



>, U ft« 4 taabaa. Dmaghi, ai larfm. • fMt 8 iaetiM. Bhaliaamiwn gartace. 888 torn: ■QSuerrsl. 800 t 
One of two Gernan-bcllt cubmarlnce for the Austrian nary. 


I Hurlace, IS knot*; labmerged, B 6 



H at aim attaalas w<M*d aaettaaa. ^ (e koBt Ui» Ughter eutsUa bull of autfase t<irpa<)od>oat t 

Hi* tnMT eyllnlMeat weiloa of tho latest sabrnsrlnes for the Austrlsn asvy. 


















Fig. 1,—Weighing out the formin. 


Fig. 2.—Melting Hie formin ond cutiolic mU. 




Synthetic Resins 


Non-inflammable Substitutes for Celluloid and Rubber 


N KW NvnihPtIr reulns time tioen dl‘j’o\en‘<i roceiiUy 
itiid nrp HiijK’iit iiiK Dii tlu' iiiniki't imdei' mnii\ trade 
Tlu' if"-iiis nri‘ ii'.i'd in llif proiliii'tldii of itiiito 
mils siicli iin (irtlfk'liil luiilini sIcatH, fooni-hrtisli 

imiidleN, heads tuinspari'Tit Jo\\olr.\, hottoiis of all wlr-e-.. 
Inlaid work, knife handles, fountain t>ens, cte, and 
take the (ilaeo of hone horn, l\or.\, celluloid, nmliei', 
ea»eln (gallolltlii. ehon.v, and hard ruhlier 

Theae artificial resins In (heir llnal eondlllon« do not 
melt or even soften aiiiireclahl.v at all temiieraltires, and 
do not hum like rnhlter or tvlUiloid When heated In 
the air to teniiteraliiros well alsive WK) deg Knhr tlie 
resins char and horn slowh without a tlaine They 
are qtilte Insoluble In all ordinary solvents, such as 
gasoline, alcohol nmriionta, washing stsla, and nelda 
Heoent dlscsiverles inudt' In the IndustrLal Deiiart- 
ment of Kansas .sitate Tiiihersity have pioduced riidt- 
eal departures Isdl’ iii (he svuthetU resins themselves 
and the tnetlnsl of prodtulug the same These discov¬ 
eries have mvolutlonlsied the metlKid of pnsluelng s\n- 
thetle resins and Indeisl very great ehaiigtss and differ 
enms are hroiiglit jihoui in the resins themselveH 

Ity the old or w(>t prts'ess, the resins are pnslu< e<l 
verv simply hv iMullng together earltolle add anil for¬ 
maldehyde tn the itreseiice of a tldrd substance, a eon 
densliig agent which serves to hasten the formation of 
the resiirs When formaldehyde and a condenstug agent 
are used the resins are pnalncisl in the presence of 
water and the resins must he seiiarateil from the layer 
of water, wmsIkhI free of the condensing agent and 
dried Tltey are then further heated or moliUil In 
whatever way is desirable and the llnal hard resin Is 
produissi h,\ heating, generally under pressure, at tern- 
Iierntures uiiward of ITfp deg Cent 

Jtv the new dry or anh.vdrolls iinsess, (ihenol, 1 e„ 
earhollc neld, Is heatisl together. In .i dry condition, 
with formin No water Is present during the forma 
tluii of the resins and no condensing agent is niasled 
whleh at times is so trouhlcsoine and which must laler 
Ih“ removed fiom the resin bv laiefid washing 

This drv reuetion In one slnifile oisTallou produces 
llie resins, which aic at first lM‘autlful golden .vellow 
colored Ihinids which are cnfirclj fice from any suh- 
stame such as wider or condensing agent which niiiat 
tie removed at i onsldeiable c^llellse when the resins 
are onsluced hv (he old or wet pris'ess And these dry 
lh(ulil resins imss under suitable treatment Into solid 
masses wlihh present very i losely the apix-«rnnee of 
genuine amber 

Formin, the iniiterlal used to loiivert the phenol In 
Its dry eoiidlllon Into (lie auhvdroiis resin is a white 
transparent siilisliiiKe, of swis-llsh hot taste. In ap- 
pearanee like table salt and having the islor of salt 
fish, It Is known to the organic i hcmlst under the 
formidable name of hexanieth.v lenetel rumlne 

The olierntor In Fig 1 Is shown vvelghlng out (he 
white salt-llke formin The weiginsi materials me 
transfcrreil Into a flask shown at Fig 'J, with an 

air condenser of glass, and .iic lical'sl carefully The 
earhollc acid and formin soon melt to a golden lh|uid. 
and after aurtlcleiit tiollliig (he Ihpild is (siureil while 
etltl quite hot. Into molds, Fig ’V of any desired slmis' 
and tb® fllh'd molds me tiaiisteircd to an o(>en oven 
wlthiiut pressure, where thov me fnither heatisl for 
the final hardening This nn'tliod ,of forming the resins 
has the very great advantage (hat then Is no watei 
or oortdenainff agonlj^from whnh the n-sins must ls> 
Bcparatcd and jirled, A further gipat advantage coii- 
aista In belxiK ohle to produce these resins rapidly with¬ 
out tbe uae ot the oonnter preasnre which la so dealrable 


or (‘ven uw-essary when the volatile formaldehyde le 
usetl 

After the liquid reslii has Iveeii heatevi In the molds 
for twenty-four hours, it has solidified ami has wet Into 
tin* exact shain* of the mold It Is then reiiioveil from 
the molds and returned to the oven for further Ikeetlng. 
Th(* resin, ns tt first comes from the mold, ts quite 
soft and cun In* l»ent or twlatetl Into any ahaiie very 
('nslly and sets permanently In wlmtever ahape It 1* 
ht'hl for the final beating. The operator, in FI*. 4, la 
sliown liendiug between his fingers two soft plastic pipe¬ 
stems, which have just been removed from the molds 
The soft ple<*cs are rejilneeel in the oven, and heated at 
a very low teiuperiiturc for several days. at the end of 
this heating a Iveautlful traimimrent yellow material la 
lirisiuced which Is Ivarder than silver, gold, or nickel, 
marble or Ivory. Its tensile strength varies from 5,000 
to (t.JOO tMiuml.s |s>r square Inch and even higher It Is 
very luterewthig and novel to one nuaeviualnted with tbe 
great strength of the muterlul to see three tons of Iron 



suiqieiaded from a rod of ntib ono liitdi in dtuwter. 
Tbe luater la higher Hfika that of jtnther or goy «t tbe 
natural reeUM, and Ita refractive Index (K046) la gnat- 
er than that of crown ifiaaoi 

The transparent goods are lemarkabty permaoant aa 
regards color. Indeed, an* «C Hi* great adnuXagM 
possessed by the dry anbydrowi twlna over tlMoaa pro¬ 
duced by the wet procesa Is their tnertaaiw to oqlor 
changes caused by direct (roollght The dry raidaa do 
not redden rapidly when eaeposed to direct mia rays. 

After the resin haa received its dna) imtdealiqr It la 
shaped and jwUslicd on Alt borlspotal whe^ wM doe 
emery, carhomadam. or trlpoM. doal ppBdhlng ts 
done with aDed tmfllng wheela. If the ipoldiii^ |M|a baen 
done with soffletent care, the grliydlag .ai^ liUdlwtag Is 


g very Mgli gioss is deslyed. 

These resins can be prodoced at a osst wUch can 
compete for ctasspoesa with the najtorat sech 

aa ainherv or with jet, hard rmur, m- jdwy be 
dyed any ootor, from a pale yeOew ,or ruby tt4, to a 
transparent Mack of gteat dapth apd < Wlmn 

made Into ,iawelry, sneh aa heads, their Wih idCracttve 
Index gives a hrlUlanee and ttenaparenoy sqipa«lng 
the finest anher. . ' 

The reaiiu are a^ Wed aa litpdafa and 

since they are ini^ubte and do .not matt Ihey are of 
the greatest value as a glue for making hot-water ptunp 
valves, valve disks which withstand 660 deg. Fahr. In 
dry steam, steam pipe gaskets and valves tor add 
pumiw, and pump paeJUn* of all kinda .|4ats Of articles 
which may be made from tbeae resins when properly 
combined with soitable fillers are indeed ISgieti. light 
pulleys, very onlfonn tn wdgtit. artillclal hoard from 
Mwdust and wood fiber, fdotlonlesa bearings for use In 
machinory for cotton, wool, and silk tndnatrlea wbmte 
tbe machinery cannot be oiled or for boia^ipa under 
water, ehemite and .compoboard, swltdlhoavda. hdtf shd 
electric insnlaUng handles, and heat ^ Insu¬ 

lating iwrts of every conceivable Wpd aaa ^pradgM^ »t 
prices which compete readily wtt^ laH g 
articles which have been on the A(i^ilKi(C<tip^ 
eirt Hme, Very beautiful traH' '' 

handles are being produced for C 
lavrcolatora, qamovgrs, etc, where gtrengt 
most Ik* combined with good heat 'inmiat||^ (gMglttiM. 

Paluts, varohdies, and lacquara ara pfpdtwed 
from these resins by dissolvipg |n HWb 

os alcohol, acetone, -alM ht^ate hegitn when 

they are in the Initial or » ^ 

.after heating, are almoet it 
solvents, aftlta, or chemicals a 
Bramware, such as bedik un 
and auto lamps, when lacqw 
tamlah. as Hie lacquer fill* 
destructlhie. Vandsbad aqrfl 
or .even boiling water wtthont;! 
tbe pitlifta, when made wHh. ,1 

the best possible proteetlt^ ‘Ttgpvirr— 

,tp corrosive agenclM. Jhe .ordlpil^^Mi^ *181^ -gfr 
wdarated electro^' .tents 
twiAve hours; oogUpgs.tagdo 
uoaltected In ,a«y -wi^ .tn'.ope '' 

paum varfristap >ai^ iloogpeip 
Impregngtlng lAndds ,fpt slool^ H)ttM^ ‘ 

ffl^s ijiave a 4ie{f)e|t4o 

cubic centlnieter.’“Pftiter eartolw'r^ 
alakm (wcous ithparstous not only to i 
oUs, bttt ahw to karoMBa and gasbUM- 
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' •'S^TOAMERICAN 
C^rioiatieis of Bygone Ages 

R«te from New Mexico and from Bible Lands 


'' Aif |i.'is, VfrIWS- 1 

' Wtwo. l«’'WKa»ted in ' 

con^ 

«£ tt» jWh* ; 

^. i|iM», tlHrt. j^t «IM ttoM thteWy scat* j 
IN^iM tfHWMitKHM: aW IrrlfBtad 

tmt Mne (it tb« Bio <}« 

MiWAnltta* atv«r. vims m* t»w rcjai^ly 
Mfiti ammsm 4t 'Uw ^ndiEiat pwqple 

atood. K« wWtta^ «t any Und rainiiln 
ta tell who the InlM^ «t theae poehloe 
mm or where Uusy Went The Navajo 
InAtan oonwled the rwlon when the flmt 
white oMCt entered tlilB n w nn t nii i veoeae 
em thirty yoare afn. The Navajo twdl- 
UoDi are tuiivdteMa «• to tlw vantahod 
ra^ One of theao ia that the Navajo 
tfiaaed the anetant pvffiei Into the river 
and they aH were tamed Into Kellea due froia ancient i 

in «(vivatlng nn* of tiwae ancient dwell* 

InsB that wight hhve been inhabited aa late ax 1,600 yean njgo, Urn lirreu Handall, 
Mvlng on a far» hMMtt a mite went ot the modern Aatec, unc-uvered a carloxity that 
la one tf the awet JnteraetinR et rellcx. It In an image or Idol, formed ot the 
elay like the pottery that la found ao plentifully ttrfe. The Image la perhaim 16 Incliee 



Reliea dug from ancient mint near Artec, New Mexico. 


r more of Intierliitloi 
■luy have ronvliifeil < 
I hi« fiithcr «■('!(> !■( 
nidit uw imu U of llii' 


thnt he HmhI Vciirs licfiiro Niilii 

Idus, or .t7r,l> H (• M.hIoiii si lioliir« 
lli*\e thill they have cvIiIimki' Hint lie Hi 
u tliuUHiind .voiirH Inter than that Mate I 
luidoubtcdly, when XalionlMtis inaMt' t 
ataleueut, he liild la'fore him the li 
Ilatx of the Iluhyloiiian kiriffa, wlilih 
kintw to hflie exlatini, anil fraKTuenla 
which have been foiiiiil Future dnw 
cries may show that he was I'orreet 1 
fortunately Nehuehadiiezwir, in lila < 
Inder Inseription, iIoch not aay how li 
liefore hla time Narani-Sln llvtsl We i 
aecuatomed to rail even the age of N'elm 
udnezKar cxissHlinKly iiiicient, yet It Iw r 
long la-fore the time of Nebuchadne'/zar iia Nebmlii 


Idgh and in perfeet with the exception of one tnlaelng leg. it waa fontu] with Ite 
hack agalniit the liaek of a humtui 
akeleton. At the aide waa found a 
large bowl with bandaome decora* 
tloua aa well a« aeveral amaller 
bowla and muga. 

ArctueologixtH hare vicwe<t the 
rultta near wliere thla relic wan 
fiaind, awl tliey eatliiwte that it l« 
IjiOO ymm e)jnv the rulne were In- 
hubited Arrow itointe. bone needlM, 
atone ax hdada, mcka for grinding 
grain, corn coba, liowla of all alree, 
tnnga. vaiMW. hcadH. pompkln rlnda 
and many other thtaga are found hy 
digging into the dilapidated dwell- 
inga. 

Anothar RamarkatbU Diaoovary in 
Babylonia. 

H> EtWAK J XASTKO. 

In the ftt'tENTivic Ambwcan not 
long xlwv there ajipeared a trauHta- 
Hon of H long Inw-rlptlon n]ien n 
large clay cylinder of 

IiMffa of olajr dtoeuvorad In tin Now Nebuchadwutaar, king 
iUxtoa raina. of HabylonlH /mm (*>4 

to Ml H The cyl- 

inder wa* fwiud in the walls of the tenipie at Marad, eoviih of Babylon, 
where NeimchadipniMir burled it for future gencratlonx to road. Near / ?— 

the end of the long inacrliittou la au account of the reatoration of the | in 
tenipie at Uarad In thetm worda- IH 

•‘At that time la the tetaida <>f lAigal-Maradda, my lonl. In Marad, 
whose foundation no formei' king had seen since ancient days, I sought 
and fouwl the atideat fouudatlou atone, and u|*on the bow- of Knntw- 
Bln, my ancient anwwtor, 1 fixed ite foundation. I wrote an Inscrlpthm \ 

and my name and placed it tbereUi," \ 

No tale in Action ta wore luarveloiw than the talc that the anbirolo \ 

gist nmy now tan. The foundation aWaie of Nnrani-Sln. Hie same \ 

tnscrihed stone hfhlcb Nebuchadneaear says “no former V-.— 

Urns had aeon idnca awdeut days’* has been dlHcovcred mmmmmaaM 

A photograph of the liwcrhdlon upon it is here repro- __ 

dnwd. 

Who was Naram-Stn. thle awdent ancestor of Nebuch* TwJTwr - 

adncaanr? Not loo* ago, when, hla name first aiipeared. iniWtt Pfjf X 

be w(u retwrdod as me of the mythical characters with 
which prehbiWVie times was suitpoaed to he peopled. Home JA 

years agtt lu itw Nmtb ttahylonUb ndn Abu Hahha. the ^ 

aneteUt Slppav ot the BlMc, ttfera wsw fciand an Inscribed 

eytlnder of N#biMtldmi, the last Wn* -iH itebylowla, 665-5;i8 «v — ♦ vt 

B. C., and fhe fgfbet of the BftUcid IMMUteaar In the Aerxaa tne tepeat nia 

liMcriptioii. inititeiMbS Kgs'* restoring the ———- 

tmnple of he du* Xi'm tottudaHcai and 

iteiw the tdMitlbb atbod of ^iiww»-Wt», the wm of 
.Banmn, aa^h^'no foiner king hafl naan tor S,3O0 years. 

'tlcimlst!K.;te^ hmateid nt the stateineut and at the 
tob* perled <rf thoe which was mentioned. If Naram- 
lived rwtet IkAvw the age of Nahonldus, or 
It O., bis dnte was 8f«» J»- Though he 
«f«a M*«td«d M A teythhwl b«bi*, Inwrlptloos tram 
. id* father,’*^ began in aiipear. On 

h wna th* sfOiT of the birth of Sdrfron, very 

Ihe Ijiffh Moaea. Fihajly oh a 
fh th« wniblltat df Ann«Ua « aendptbrM fignw 
• ''liiiliiiiri waa dlsoovered. then in sav* 

I«W(l>Otei *# N«lr*»-8ln, 



laMf* of day dtoc o vorad In tin New 
iUxtoa raina. 


«'r^r<*-firsfrw 
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tain that Naram-Slii lived a« long la-fore the time of Nebuchadnezzar iw Neinuliail- 
uexaar lived before our time. 

The foniidstion atone of Nuriini-Siu la in Hie form conimonly callcil a iliMir-aoi ke( 
The ItaliyUmlaiiK iws-m to have liecn uimtapialiitial with hinges for Hielr diaiis At 
one side of the doorway was placisl a large flat stone with a cuieshais-il hollow In 
Its (H-nter Into the hollow ivas fitted 
the wmslcii dtsir ikimI, which re- 
volv,(!d us the door was ojM-iied and 
shut. Hlnillar door )K>sts awl disir 
sockets art- still P» lie hi*<-ii In hmises 
of ratslerii Bahylonla TIu- stone 

diHir Micket tsirresismdcd to our col¬ 
lier stone or foundation stone II 
sometimes horc alsiut the hollou. 
where It might easily Ik- sts-ii the 
inscription of the royal Imlldci 
The lns(-rlpHon of Naram-Sln s<-cn 
by Netmchadiiezuir and riH-t-iMh 
fimnd by the Aralis, is on s ruund 
yellowish cali lte stone about I wen 
ly Inches in dliunoter The luiln- 

Hcrlbed iiart of the stone has Iss-n 

cut away The inscription In Its 

two columns contains thirty-eight 
short lines. Its characters are of a 
very archaic form. Its translation 
rends 

‘ Sama SIn. the nilgliH king of 

_ the four (luartcrs of 

the earth, who suIhIu.sI Fragments of the vase of Ahaauerua in 
O <•'»• the New York Public Library, 

j year When he over- 

cumc those armies lie made Hicli Hirts' kings enpthe, and hroiigh 
\ them befon- the gisi Kn-111 (in that day Lildt-lll, liK son, the gincin i 

\ of Marad. built the tctniilc of l.ugal-Maradda in .Maiad 

I "Mav the g(s|s Shaiuasli und I.iigal-Maruilila di-stiot the estalt' and 

j extormiiiatc the sr-ed of him who alters this Inscrllssl stone” 

I The inscription Is of historical iuisirtuiuc It i«)siil\clv IdcntilK'- 

J the very ancient Maiud elHi the ruin iiioiiiidh of it atia-Sadoutii and 

j thus another long lost i it,\ mav Is- icstorcil to the laaii of H.ibvionia 

/ It mentions a s<ai of Nariiui-Siii Idldt-lli hltln-rlo unknown and 

/ sjieaks of him ns the govcrnoi of .Marad AiioHicr gisl, l.iigjil-.Maradda, 

/ ill added ill the Babylonian panthisin, und what Is no less Interesting 

Is that the neeurmy of Ncbm hadnezanr’s stulcmcnl Is 
cstaliMshis] The verv InserlpHon whl< li two thousand 
I years ag<) he said he wiw at the foundation of the femiilo, 
and whi< h even Hien had already lain there for perhaps 
^ If) I thns- Hiousaiid years, has Ist-n dlseoverwl 


XarxM the Great Kin*** in tour tangaageo. 



0t N*)r»mSSn, King «f Babyhwla. 8T50 
K. Cq wUeh Mabitehadnaiaai' aaya that he aaw. 


A Quadrilinauai Inscription Prom Queon Esther's 
Husband. 

The prlnc for whh-h the exeatator among the hurli-d 
cities of Hie ancient eiv-IllsaHons of the Orient Is always 
scarehtng Is a hlllngual InscrliiHim if one of the two 
languages of the liiserliitlon he hopv-s to find has not 
yet licen ihM-iiihertHl he thus lias a key to a long-loMt 
tongue With Hint key he hois-s to uiibs'k the sccix^s 
of some anelent kingdom inyid restore to the W'ofid 'hls- 
torv and lltenilnn- which luts long t«s-n forgotten. JTlie 
most familiar of Hie trilhamHl InserlpHons Is the/ginwiis 
liosv-ttn .stone in the hteroglyiihle and deuiotle langnagt-s 
of aneli-iit Kgvitt, and In (Jreek Arabs dlsiovi-red n 
Ilf Kvisctta In 171W. and It enabled (’'hawis.lllon to tra'.- 
late Hk- lnserl(iHotiH on the monuinenls of aiKiedt 
Kgyiit Another trilingual Inscrlpthm of ei|ual Ini 
iMirtaiwe was found aruorig the ruins of the iialnei- of 
the Persian king, liarlus. at Perseisills Two of Its 
three languages were Persian ami Babvlonbiii Bv 
means of It (irotefend dw-lpUered Hie euiieirorm Inn 
gtingi* of Babylonia and restonsl to the wot hi Hie lust 
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Cleuiing A City’s Water Mains 

By J. F. Sprinffw 

P eople in general have no rcnllzatloii of tlio offoci 
of Bodlmentatlon and tnrrnstailon ninm flip oihtii 
tl<m of a clfy’H wafpr ayalpra liidpotl, It In jiiohiitilo 
that, beoaurtP of the Kradunl eharaeler of the ehantiPH, 
many mnnldpal covernmenth have oiil.t a vpm IiiiikT" 
feet hnowledtre of what la reall.i (nuiajilrlnj; The de 


Fig. 1.—Thia indicates the pressure and flow of 
water in a atreet main that is obstructed by sedi¬ 
ment and incrustation. 


Itoalls have two effecta First, I lie} cnuae f riel Ion from 
the trregulsrlt} of niirfaee proiiueod It la reliahlv 
stated that nodnloa iirojectliis no niore than iV oi 'm 
Inch may serlousl} iilTeet Ihe How of water fhrotiirli 
pUies, even though the} are ae|iarii(«al from one another 
hy appreciable distance and invohe onl} a atnall frac¬ 
tion of the interior area It la even aald that the varla 
tloiis lu smoothneaa of (he inferior (oatlng of a new 
pl|>e may make a ilitTerenee In delivery iiuionnlinK to 
as mnrh as 2f> jior eerit An llhHtratlon of the letard- 
Ine effeets of liregularities !a ms'Ii In the neeeaattv of 



it had been partially cleaned. 


cleaning a alilp a botloin fouled with liieriiatatlon no 
thicker Itnin >4 Inch The sia'olid efTe<-l of delioalla eoti- 
siata In Ihe rediielloii of the effiallve dliimeter of the 
pipe The eomblntal effevts of llie two nni} iH-eome very 
serious An s Inch water tiialii In (he <ltv of ('amden, 
N .1, had bis'ome so ohsli'inted from the aeninmlationa 
of half a (smturv that Instead of delivering over 
LtHHMKM) gallons of watei is'i Iwoiitv four hour day, it 
Imd a capacltv of oidi IIIHKSKI gallons \notliei tllua 



Fig. S ,—Utla ahows the pressnr. made available 
by fully cleaning the water mam 


Plalne, Iowa. Here u cast lion w.n.i n.nriv a 

mile long and 6 Inches in dhimeiei ii ,d cniiadiv 
When clean of 835 gallons per mliuii. wnh a loessure 
of flO poonds. TbJs pipe became h.i (logg. d in u a lues 

sure of 15!S pounda was aeeessarj In 01.1,1 ... 

248 gellotm per mldtite. 

Not long age the dty of Hartford, Conn . am., i., lUe 
realtiattcm that Ita syslem of wgter mains would soon 
be liuul«|ttate to supply the demnd. There ,ire three 


mains two of them linvlng a diameter of 30 Inches, and 
one a diameter of :«• liiehes. There were two methods 
of nnsding eoiidltions. either of which promised succeiw, 
First, a ni-vv supply pliie. .W inches In diameter and «^4 
miles in length, could lie laid at an estimated coat of 
¥i:7ii,tHKt In five years the comisiund Interest at 5 per 
cent would amount to $74,WI0 The alternative eolutlou 
of Ihe problem was to clean the pipes already laid, and 
tlius bring them imek to their original capacity. It was 
esflmaled that tills method of handllDg the matter 
would enable the eit> to defer the laying of a new main 
for live years Accordingly, it was a qucatlon of the 
cost of Ihe eleanliig Thia was found to be only a tiuc- 
tlou of the $74,500 tkmaoqnently. It was decided to 
clean out the pi)a‘, and two thirds of the total of nine 
miles was cleaned 

Then- are several mt^chanlcal metlusls of cleaning. 
,\l Hart fold a curious a)>pliancc. not unlike some huge 
taterplllnr was [vassed tlirough a long length of pipe. 
This appliance cut uwa.v incrustations and scraped 
a wav IvM.se material During the application of this 
meeliunicnl dovUc a flow of water was maintained in 
the idjie In this way the was flushed out. The 

whole apparatus was n little less than 0 feet long, and 
eoiislsteil of a numlK*r of lairts secured to a central 
shaft which was Jointed or hinged at a nnralver of 
points This jointing of the shaft makes the b-foot 
Hiiparatiis ijiilte flexible, so that corners can l>e readily 
tounded The first i>art of the eleoner consists of three 
spiders arranged on the central shaft like vertebra' on 
tile spinal cord These spiders are iwovlded with saw- 
t.Hitli liiades projev'tlng periiendlcularly to the shaft, 
vvliieh cut and fear away tile incrustation and scale 
adhering to the pli»e wall Ilehliid these forward 
sjdders are two otbera, prov1de<l with smooth scraiKjrs 
The work of tlie serats-rs is leas violent than that of 
Ihe saw teetli, and tlie.v clear away material left hy the 
latter Next are two pistons which fit the pits' wall 
el.stely Ity means of leather gaskets presaovt out against 
live pl|>e by stt'v'l sitrlngs Valves are arranged in the 
pistons to i>rovlde for a rpgvilHlvsi laissage of wafer, so 
that when the apparatus is in operation a stream of 
water is kept flowing ihrougli the pistons, and on ahead 
of the whole aptdianee, to wash Ihe loom'iied material 
forward, and. in fact, to eurrj it n1timatel> out Into the 
open *Back of the pistons are two “vertebra'” which 
carry oUier sr-ratiers, arranged In the form of right and 
left-hand screws, aial hardeived guide ndlers are so 
arranged us to allow ihv'se tatter scrapers just to touch 
the surface of the t)l|>e On v-aob of the five spiders are 
arranged three deflecting disks, to throw a current of 
water out from the center through the cleaning blades 
and against the walls of the pipe In order to assist In 
the cleaning and to keep the various serais'lrs clear 
The methods of getting cleaning apiwratus through 
llie i>lpe are interesting In accordance with one, the ap- 
I>aratu8 is dragged through a pipe by means of a roive 
and winch Another procedure makes USe of the force of 
llie stream of water, but a considerable pressure is nec¬ 
essary This was the method employed at Hartford, 
and the machine was carried through by means of the 
two ivIstoDH which provided resisting surfaces to the 
water current. The valves referred to above allowevl the 
water a restricted opisirtunlty to pass through and 
aliead and thus maintain a coiitliiiious flushing stream 
II is estimatv'd that 1,655.000 gallons of water wert* em¬ 
ployed lu oh'aiilng 33,003 feet of water main lu Hart¬ 
ford. which was about 20 per cent of a day's supply for 
the city. 

The suggestion had lieen made that the cleaning of 
cast iron pljvc is frequently followed by pitting at a 
more rapid rate, and It Is imssible that this may some- 
tlines Ije the case, but ext*erience has shown that no 
harm Is done to the Interior of the piiie by this process. 

Selling Patent Righto 

O FTEN we are asked to recommend some indlvMvtal 
or company snpiswed to Im in a tsadtlon to sell a 
patent on an Invention; but it Is hniKstslble to give defl- 
iilie Information because no agency exists that can 
lender such a service for patentees generally. 

Uachim'ni gives the following advice on the sahject: 
Selling patents is very different from selling machines 
.11 leal estate The range of things covered bv pAteots 
Is almost nnllmlted, and caidtaNats, manufactnrerB, and 
others Interesleil In promoting Inventions for profit are 
widely dlstrllinled In enterprises of every description or 
aitaeiied to none at ail. The work calls for iimumerable 
exiierts A jiersoit quRllfled to sell patents on shoe ma¬ 
chinery would hardly he able to handle machine tool 
Improvements or agrkniltural ImplemenU successfully. 


The ttwhnlca) side of a (grfltot Iwsjihto* Kto*# 

alone roQntre eocyelopedtc knoWtedga in li fMMtt 
filed to sell all kinds of patents, andtttO atoatnoHM me 
Would damand a insjcticat aoQDaintoaoe wlDi oOIIumF’ 
cial conditions lit almost every trade. 

An Inventor with ability enough to work otrt a |»rao- 
Ueal and valuable Invention should he able ta knily hJa 
powers with «<iual energy to effecting ««oh ralattoas 
with others aa will result in making his lorentios profit- 



A macMna which is passM] thraufh a mrtar maU 
to toman Incrustatioa. 


able. That such a combination of the tnvwsttva ai«d 
commerdal faculty rarely exists la not aqidvatant t» 
saying that if cannot be developed. It. tan bp; and a 
man who finds blnuelf In isMsessioii of the hn’tmttm 
fitculty should oarefnlly study the comnaretal tH|«N|Wiiit« 
and conditions and leant how to secttKft «o- 

oparatlon for hie vsnturee. To mately InvPM Ik not 
sutfielent; the inventor abouid be abtn to imdifMHI His 
riiUdran of hla brain iti fo** othaM to 
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lit with 

Pl«T0W R wos 


XHINK what this 

noMM. Onf mtomoUl* or 
motor tmck in evMy of tkoM 
in tt«« today baa imMjfS«ni 
Stetim Rings in itn «nfin«< And, 
bmr in mind tlint, in nvory in- 
nnneo, tb*M Tingi won pot in 
by tho ovmors to r«i>bK« tb* ib- 
•BcioPt ptoum rinio otifflnnlly 
InatniUd by th« cnatuidunufor*. 


im<VK» lWOOF 

PISTON RINGS 


In yoor ongitH nod you wHl 
h*«* tli« Muqa MOttaOM M wry 
m» of Umoo mjM aoOM, vf«,—inort 
powor,« oabotaottal ooAna la 
atl aatf aitetor wnt aiul groat nttaf 
nos oarttea trooblo. 

Platon Waco or# Oootcaod 
to ooeon that ooii^ oao-MChtnioa 
nrtthiti tno oiriladar wnbMt whioti 
Honor o om i i rooaio n of tiM ho) charm 
ia t nya oalbfg -anSStiilty oamroaoleo 
aout^eouM loduooa powoc. Purtbor- 
th»y proTOnt tbo pa Hom pf labrl- 
tottocoU Nito tbo oomb^ioB shoo)- 
bH.c^eh ta impnpNMa hr oacoodoa 
oorbon dopoatu. > 


1 Tho orott hoaorooftMa ring to Its 
ttroofthandiiittpUdty. Moosalatoof 
two piaaM onlr. oooh tutf a perhcttir 
ooaoontrtc Hof In HooK etoaoly Rttod 
aoeo^ tho mmi. tWa to tho only 
way ta which eerrootty dlotrlbutod 
toaoioa on ^ cyHa^ walla 

oapoB&n opanlnaa that oro^oif on* 
oaotod ia at] oowploM riago. Motfo In 
oM itaaa—oootty odloato? 

VannilRai I Ptotonsiapt will pay tha 
oooCer lootaJIatloa out of oat yoar'a 
Hviag In hot and oil. Thoy aovor Iom 
tbolr oAoloaoy, oro ol way • oocaondoal. 

Whoa yoyr ear I* ororhoulod hav« 
RiOBa Inatallod. 

Sand for Fro© Book— 

“^o Hsya and to Hold Pwar." It aa- 
ptolaa tha Ihoory oad hnottea of pinoa 
rlarn and Wh why pm iho<^ ogolp 
your onclaa with VmMnSwnn Rnuta 


McQuAv>Noiut» Mro. Co. 

8 t. Logis, Mo. 

BRAiroa opptow 



A -iilWiBirilli |ar A« Aostm> 
Bonporkw Bary 

ItHiNMitHlpii fnm pdyd W.» 
by y»lM pMm Aft oi! ttu eonnlBg tower 
fa a tseni^ platform for purtaoe navlga' 
tio&. Tbe tower la liiciosed in n ptruotoro, 
designad on idilpahaped Unoa iatonded to 
djjulnlflli the rentstauce met when tmvimnK 
andar water. Them two pnbnMMlbieh are 
propelled hy two two-oycle beevy oil en¬ 
gines, aggregating 600 horse-power for 
surfaee navlgatloi). Two electric motora 
designed to develop 520 horse-iiower, are 
used for propnlslcm when the boat Is 
submerged. The motors operate two re¬ 
versible screwa The engine-room outllt 
comprlam two main and one anxiliary 
motor-driven bilge pumps, two hand¬ 
worked bilge pumps for exbansting bilge 
and bsltamt water, air compressom and 
alt nccCKsorles. A iiarticutar featnre «f 
Oennan submarine naval pulley la the prn- 
vlalun for salving appUanceH. These, 1u a 
way, have preceded the eoimtmetlon of 
Bubmarinu craft. This feature ts also em¬ 
phasised in these boata They carry a 
safety keel welghtng b tons, which can Ive 
detached by working a very simple gear, 
merely by the movement of a handle. By 
emptying the ballast tanks the boat can 
be floatwl In 1% minutes. Several appli¬ 
ances have lieen fitted to purify vitiated 
air, and thus prolong the stay under 
water, ao tliat the liability to acetdent ta 
greatly mliiluilsed. Air uonneotloup are 
fitted on tile outside plating, which, under 
certain conditions, would allow commont- 
Cation to be made with the atmosphere. 

A hnoy carried on deck can be unfastened 
from the Inside of thi‘ huti in order that 
a telephonic connection can be established 
with a rescuing crew Hach boat ts fitted 
With two IN-luch Wbttabead torpedo tubes 
and earrloH a supiily of three torpedoes. 
The surface spaed at trials was 12 knots, 
but It Is antictimted that it will be sur¬ 
passed ill deep water trials; the sub- 
mergeil spetsi is n <{ kuots At ao economic 
speed of 10 knots the radius of action Is 
given as 1,200 miles above water and <10 
mUeti submerged, the speed In the latter 
case lielng U knots. 

Curkwitkg of Bygone A««8 

< (.'esoiadoS from poffc St.l 
literature of aiictent Mesniiotamlsn clv- 
llUatlon The language of the mysterious 
Hlttites Is still nnUeclphered, yet several 
scholars, confldeiil that they have found 
Its key, have published attempted trans- 
latluna. only to find that their labor has 
been In vain. Men have loim been search¬ 
ing for a bllingiuil Inscription, ou«> of 
whone languages Is Htttlte. and oik- sueb 
IncK.-ripUon has been found It is a llttic 
silver object about the sl*e of half an 
orange, now in the British Muneula It 
bears the words “Turkeudemos King of 
Ermas” In the cuneiform language of 
UabyloulB, and also some Hlttlte hiero¬ 
glyphs which probably mean the aome 
thing, but the hieroglyphs are too few to I 
be of aervlce. 

Kecenlly there has beeu presented to 
the New York Public Library three frag¬ 
ments of u large onyx base bearing upon ; 
its side a quadrtllngual Inscription. As 1 
far as I know this is the only quadrt- 
llugual inscription yet discovered. As all ; 
of its four languages have been decl- 
, ^ered. It Is no longer valuable as a key 
to a loht tongue, yet it is no leas interest¬ 
ing. It sheds new light upon ancient cus- i 
torn*, and la evidence of the great inter¬ 
course among the nations of the early 
world. 

. The onyx vase, when perfect, stood IS 
inches high. It had a wide Up. a chort 
neck, and its sides curved gracefully doyvn 
to Its small bane. The marks upon tbs 
Interior walls show that the stone was 
turned upon a lathe. On the outer wall, j 
Juat hmmath the neck, are three Hnea of 
cuBeltorm writing. The first Is In Per- ' 
i fign, the second la SUamltle, and the thlril 
la In Babylonian. Baneatib the three 
CQMfifMin Unea la a vertlcRl line of wrtt- 
iUf in ERyptigB htaroglyphs. The u^er 
of the Mawttrpha are lacloaed to a 
CKritmehe, Miwtog ttHit they apell a royal 
oaflte. The toacrlptlim ia very ©voft, for 
(a tMch, of ttM fiowr toagtuaw it nuffeiy i 


DaxjBE Brothers 

MarOR CAR 


Your enthusiasm over 
one feature has scarcely 
subsided before you dis¬ 
cover that another and 
then another reaches 
the same high plane 


Dodge Brothers, Detroit 
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A REMINDER! 

Hava you aJraody ordorod a copy of 

Whitaker's Peerage, 
Baronetsige, Knightage and 
Companionage, 1915 

For tfa* taka of tbw tfcanplaieneM of jrour Mbranr yt>\i 
can hardly ^nrtl to I>m wlinout this abaohjtc aathentlo 
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Now Direct By Mail 

ELECTRIC UCHTING FOR AMATEURS 
How a ioaU and ooparaMMal i na a lla iio a con 
be wt op at hoiae. Sci wurtc AoMneoa Sapplewaat 
\Kl. Pdee 10 eoM., For tole by Mood A Co,, 
bo,, osd oH neVradtoUn. 


FLORIDA FARMS 

Come to b©©uUf©), heAltbfvl VohMte, in the thr©e «ro|» © ymt 

E try. wl>©r« «h« rkb ©oil, \dmi otlia^ ©n^bonduxt 

Valaala novolsiMBMMt f:a.Aaa St,Votaala,na. 
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LEARN WATCHMAKING 

and iHODiaa lodeaMdaii*. RaOiied proBtabla labor 
PmSUnM Stcurti OompetoDt man al- 
wajri In demand. Easy to mmwy wood 

whUa olodylns Write for oiir Oaaalofue. Adtroia. 
a Ueii Wilitnitilii Sekad. IWl t. Si. ImW. 
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■ awy parpltitliw ta ankiokaia. rat a^ 

■ an aan da tham Aba twa boaUala 
g alwwkic orar NO dlSarMt Moola 
I WWa AUtoriOo. Tho MftSle 

. SIMP, M N. toast. rwiaOUat^ Fa. 
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We Want You 


We are not trying to break any records in 
the matter of subscriptions. The mere 
question of volume aoes not interest us 
—but we do want the greatest number 
of intelligent, responsible readers, and to 
that end we bend our efforts. 

We want the hanker, the broker, the cjty and 
state official—the type of business man who is 
listed in the Banker’s Encyclopedia; merchants 
rated in Dun’s nr Bradstreet’s; officials of cor¬ 
porations, professional men—lawyers listed in 
Martindale’s; doctors and dentists in Polk’s E>i- 
rectories; people nationally prominent, listed in 
“Who’s Who” ; other men of affairs and indivi¬ 
duals of established standing and stability in their 
respective localities. Those are the sorts of sulv 
scribers we want—quality, not quantity—and if 
you are one of these responsible people, and are 
not already a regular subscriber, we want to add 
your name U) the rateii subscribers who con¬ 
stitute such a large proportion of Leslie’s cir¬ 
culation. 

We Want You— 

Because 

you stand for something in your community, 
and therefore Leslie’s stands for you—is pub¬ 
lished for you~not occasionally, but consistently, 
and all the time 

With a jUst apprctiation of the public’s interest 
in the war, Leslie’s prints page upon page of 
stirring, original photographs and drawings of 
the great struggle abroad. Leslie’s is essentially 
an illustrated newspaper and in its pages you 
get all the war news, but you get this news in 
pictures, plui — 

jasper’s sound advice on investment—advice so 
valuable and sought tor, that hundreds of people 
have written to him this year for specific infor¬ 
mation. How to protect life and property; un¬ 
biased life and tire insurance advice. How will 
legislation affect your interests? — “Watching 
the Nation's Business’’ is a regular weekly de¬ 
partment Motoring—the sport and business of 
millions- istovered twice a month by Harold 
W. Slauson, an able mechanical engineer who 
devotes all his time to solving motor problems 
for Leslie’s readers, thousands of them have 
alreadv availed themselves of this service. Leslie’s 
Kvport Department, under the direction of Dr. 
W L Aughinb augh, provides information as to 
the opportunities in South America and else¬ 
where- reliable information given by a man 
who has made thirtv-six trips across the Line. 
These and manv other special features are a few 
reasons wliy every responsible business and 
professional man should read I.eslic’s 

(iciicral Maiiaifcr. 

Leslies 

N. J^mtrated IVcekly Newtpaptr ^ 

N. the year, M 




A ‘At f w*i< Ai ' > iii*t i i Hii li i ' 
t« tn ki ttMiljr |tNtt I* vm 

|.tnil«tiiDt V vltk t B wpltl y l imit W A- 

•ft tiactlr c«aM«<ttl. 


ll{mN4C0.,Ml iTMAitTrlUM 

1 B*MwhOme« [ 




•vl4ent. It wsB the custom SHOlsdt 
Orleutal khi«*< snd noble* to preediit vOtfW 
obJectH to the temltlee and ahriiu-N: tbi» 
tbej hoiKHl to win the favor of the goda. 

The moat etimmon of such objects wer* 
vases of raws atones or rtf beautiful fom. 

Monietlmos the lieauty of the atone waH iht 
<ml.v adtwiiinent nsjulred: other vottvie 
vases were tiilaUI with Ivor.v Hiid bright 

stones, or engraved. Most of thtau uwe .. . , e 

InHcrllKSl with the imme of Urn glva-r. .. ^ 

That none might fall to know who Wtts the ^ r 

giver of this twautifol vasA XenfW had aub 

his name Inscribed onon It In four hm- . 

gnages To hat temple or shrine U was A ‘gw* O sO Ka * »A* 

presentwl Is no lowr certain, fur It was 

found by wandering Arabs. Bvldently, 

however. It was presented to sosae pruml- b> hwi fw, on ntoML 

neiit religious edldce to which people from " 

1 he most distant lands reaorted. where Per- ^ -esirx 

slaiis, Klaiultes, Bab.vloulans, and Bgyts- w m iwwiiw u. iiw a ili mW i A i am u fa **. 
flans worshtiicd. HUNN 4C0., Ml lrMA«*rrlWM 

The name of Xerxes on tlm rase t» ol B*aa«hOme« 
sen reel \ less Interest than the qoadii' 
lingual inscription, for Xerxee la jh> oOtec 

than AhHKiieruK, the husband of Queen A ^ mmaf |A—nmnti 

leather of the Isaiutlful Bible atory. Ihl# V4MWie« JMIf ClUWmBim 
story has often been called a fairy tala, 

and roan.N a scholar baa claimed that Of "ntrThri tmmFiTfrr' *"**•'*•’■•• ^**"•*• 

all the Persian kings none bore the name - — ...- . ... ., ■ - -— 

of Ahuzuenis. Xerxes was the Greek pro- Miamcss oeruJBWKlTIM 

nniiHaMoii of the iiauie, with which we 
are familiar, but the pronunciation of the 
name as It was written In Babylonian 
eharaeiers upon the vase Is Hl-whl-'l-ar- 
sh ‘a Kt» the groat .Vssj rlaii king whom 
the Greeks called Hardatjapnlus was 
known to the Uebrew'H as t>sita|i))ar and irQn y 

to the AHayrlnoK as Assurhanlpal. The ^ mOd ««• hmalgiU. rf C. a. « 

apiwreut dlfferguee* In tlie ancient namw 

ma.v eujrtly l>e aecountAl for by a aliuple OAMtaOofa^r’Bagi is*. SeHoy. »r. Y. 
law of phonetlo* Ahasnierus and Xorxe* ■imaimssia 

are the aame. so schidara ar# now agreed. _ ■‘*"**™*® Mwwiwtw 
In 1K52 Mr I.«ftns dug a few trenchee 
into the mound containing the ancient {SElrJSSSfeSlS^?^ 
royal elf) of .Shusb or Huaa. It was the 
same muuud In which the French later 

found the famous Mono t'ligra ved with the » • w'urc a am CAlfAjr w a 

Hammurabi cotie of laws There were X.4 THES AND TOOLS 

fotiiid the ruins of HInwtbau, the palace ^ . **^TAIA*' ?*■*— *1*—«» 

In which Queen Kslhei lived, ami In the i**^***^ 

tmluce were iiunierotis liiscrl]>tions telling ‘UHlHIlPyHIlBl I.A THK ^ 

of Its hlstorj In l»t84 lUeulHfoy unoov- p p, y C , ,1, 

ered the fanmus ImiHiuet hall which flg- „ 

I nres so prorolnentlj in tlie Book of Esther ^11*"****"''*'^ paiia »rc, CO. 

Its limestone walls are still staiullug. and •» W»Mt Sawt 

little but Hs riM)f. which was supported ** ^**^8—»F»fc.N Y,, <J.». A 

bv thtrtj-slx grtial columns of stone, ^ ~ ^ ^ - i _ 

has fallen The w'nils were highly i>ol> 

IslHHl. Find Ihe isirts which were of rtitcct) * * %J 

were isilnted red. The floor was {lavAl •< Wsotl and M ^mlW edwn, wMssn 

with bricks Naturally the Interior deco- ***“ *”'**’’► •mam** »nm 

rations have iierlahed, Imt the rugs and BARNES’ P«»t Pim«r 

draiJerles of ancient Persia probably aitr- MACHINERY wgnB 

passed 111 bounty thttse of the modern alow lowor bid* tm ieU wkI rivs 

country In the rear of the hall, beneutb »"*** /NjlH 

a crimson canopy, was the golden throne, 

and liefore it were rich cariiets which the imjj^ ' nnWiil. w‘i ih bMAAIfTl 

king's feel alone might tread. There eat - .. ----- 

the king wild rvceivFs! Queen Esther, and 

who gave as a votive offering to some PBefl** Si|U fWtae ^ 

tpiuplo the iFoaullful onyx vase which la No. 40 I 

now in the New York Public LlbraiT. VH/StA MOWED H 


. .m powiqK moMj 
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LA THES AND SMALL TOOLS 

jte^r^-STAit" ssrte 

mg ^ WfmFh^Ac«^^o^ 


WORKSHOPS 

I •! Waod and Mttal WwIm., wMssn f| 


MoainaHf daaimi. Cofalag/m. 
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‘ItW Devil** SMe Outer 

tutor rORoSS^-tSUD HOWED 


\lf|7| I DRILL0M1 
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WUXJAMS BAOA.« 


CaBiee of Foreet Flree pi: H 

R eport.*! on the fore|Ft Urea In north- M 
erii Idaho and Montana atate that 8fl 

per cent are caused by ridiroads, 36 pw y'9*VV W I 

cent by lightning ami 10 per cent by cumie Eg ■ I 

era, the remainder betug due hi buthluf Ww H|A^CAifl4£S 

brush and mlscellannon* unknown cauaaa. roai4* aad ttytm, tor fMOm t(|h« «*«• ar' 

There Is one frequent ealMe of forest Area **** ff y Z 

that Is seldom referred to and which ha* aiiujux**^^*** ‘ 

not received prttper attention from the ap Rf waRrsm ,, Nhnwa. *>i Yi 

unthorlties, and 1* thoAB act atallekma^ ———^ . .. . 

and those started by men who expect to ITfl IPQ 

earn a few dollars by helping trt fight tba '»»*WOE. I 
eonflagratinn they are renpaiiaihle for. Aa 

these latter are usnulty atartWl near the * 

railroads, these companlea ganetally ffet jfwtaWw 

tlie credit for the damago. Pwww^ aparaeAM and.aWfiiSaftaaiVAWAt. 

—_ v_^ WPW TjcofiiiafcY A <giak: ' ^ - ’ 

Au Improrad M«tiwd of B afia rfi ll i l fi Mfi ?*.****.**** ' . l*>**^**^**^ /‘; 

Reprodueiaf Souid.—In # ipAtfalt, No, - * 

1,101,906, Frwulj* W. K. Cbif. id 
bunrh. Pa., praaento a lUaihoi 
aound wave*, in wlddt b* *0«lt»1ip4it|i{pMM 
noises by fOTctog a vftwMiNr mUfiafeW')«» 
rtcular ribratkfia of 
the aouBd wavoi, tndfipdid^''n( 

KWPo* of tha aoBQfi yawfi ^ .. 
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M COT inUieiliiig ever aRU)^ 

to ^ Me(fitamaeaa. An 

{« kexpemnrc trav^ in d>e, 
%i^pic« uiuWdrfiglnuI entpicer. Numeron* “li^ 
totui, iodu^ 

Trb Atwad Cdka, $ 9 S 

8» tSrnf^Ctmm. iMMfac 9A 
TwvhkMW SlQMMf^^'Moatrc^” «ad “Erwerteta*' oMfa 
7300 tont d^ A icj«pM W t. New Yorii to Numt^Baha- 
C o imr e iiMa a fU. ft. N*m 1 SM*ien),Sanl^ <San 
Vn i^>. MmxmAoi CwofiM^ tetuminc. «une 
ele4a>m.vkS«MiagoeadNa«natoNeeii'SteaiMr 
yoiur bold for eiii^ cnne. Qpdoo of detidnfui youniey 
acnM Cuba bv taK to Havana, tbeooe ateamer to New 
Yiwfb-‘TOO arfatiiaMJ eape^ 

0|^ aipt tmi ci«iMi ataerfieiiM rilM. «atbf*ek« NaoMt, H«t«m 
W|M iau ia Cato. tJbwal aoy avw pri fi nu 

isszOi-jiSSSKi r 
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w 'hlHE INSURANCE COMPANY OF NORTH AMERICA! 
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VALUABLE BOOKS 
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CONTRACT MANUFACTURING I 


Modeb and Experimental Work 

INVENTIONS DEVELOPED 
SPECIAL MACHlNSfy . 

E. V. BAILLARD CO. 24 Fr»kl.rt St . N. Y 


NOVELTItS & PATENTED ARTICLESl 


PORTLAND CEMENT MAKING » dncribrd 

in exc«)leQt nrticiM conuined m ScientiBc America 
Supplementt M33, 1465, 1466, ISIO, 1511 Price 
10 cent* each For lale by Munn 6c Co., Inc., and 
all newKiealert. 




Whem 4 # Olher EncyclapaetKas Fait 

L«* ft I/, to niELSonrs 

Nalaon'a ia t-ho roouMlMd ataixlard work whnn'viT EnvliKK in apokes malntainluir 

thrw great KdltorlaTftuJTa employing o>t»r 1,200 o( ilw Bp<»au«L arlwnUtcu, ftxpttrta and wrlt- 
<n m all paro* of the globe, w)m> are authoHiU^ or aj'tu&Tevi'-witntrMus of the subjm \h umm 
wMch they write The fart tliat over &00 000 pooplo In rvorv quarUT of the kIoIh* an' iiMintf 
KKL40N 8 KNf'YCLOP^plA is In ttaelf the higlnwt reeoramondaLion for no l>ook whleJi in 
not thoroughly roHabie couW stand the Inquisition of the•^‘ hundrnlsof thousaiuls of n^ers 
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Perpet ual Loose-L eaf 


kENCYCLOP^DIA 


BesidesThis 
Great Encydopaedia 

EvtTy imn-haser of Nelson k 
U oiUlUod to mnntHTship In 



ItiTKi' or tunkJI old 
or now, vou slmplv write to 
Nolwiti'*; H<«t.»rr'4i Uuroau 


at hft- UM NHioo fi I.wWl.»*(_Bn- otwolcto pum *nd ropljro tiiom wl^ 

1, to iSr onljt portict BtrfWwnwf wort P,^ whirh «>«>t»ln Uio wiwld » hai 

/. lo-mofTOW i«d all tUw, To keep and at^vltlm at tftr paat^ ni.>nltia-, 

, U(Ktu^«la- wirurnliili »ao or mure Knryclopardia to fnwh and now attain 

rr IS A coMPUinrE ubrary in itseuf 

































































Helpless United States 

Y OU hear much, these daVvS, of national defense, of our paucity of 
soldiers and war material. What are the facts? C^n we defend 
ourselves from invasion by a foreign power? How does our Army, 
how does our Navy compare with the military' and naval forces of 
other powers? 


The United States—A Third Class Power 

In the next magazine number of the Scientific 
American, to be published on February 6, 1915, 
these important questions will be taken up. Do 
you know that there are not enough regular troops 
in the United States Army to defend New York 
City ? Do you know that w’c would have to give 
up the Pacific coast practically without striking a 
blow, if we were invaded from that side? Do 
you know that our State Militia is, on the whole, 
rather badly organized and inefficient—that it will 
prove anything but the second line of reserve 
which pAiropcan powers can summon in emcr- 
gciuy? Do you know that we arc a third-class 
naval pnw er ? 

These questions vitally concern every American 
iitizcn They will be exhaustively discussed in 
the February magazine number of the Scientific 
Ameruan. 1 here you will be told impartially 
how many ships we have and how many we need; 
\ ou w ill be told w hat is our actual military strength 
and what it ought to be; \ou will be told how 
woefully (leheient w'e are in munitions of war. 

More Interesting War Articles 

Although the subject of national defense will 
be the most important that will be taken up in the 
February maga/ine number, the technical aspects 
of the present F.uropcan conflict will also receive 


popular treatment. To say that there has never 
been a conflict like this is trite but true. Each 
day reveals some new artifice, scientific in char¬ 
acter, of which the public knows nothing. It is 
the peculiar province of the Scientific American 
to describe and illustrate these developments in 
the art of warfare. 

We hear much these days of bomb-dropping, 
for example. What are the difficulties of bomb¬ 
dropping ? What are the dangers incurred by 
the bomb dropper? Mr, Carl Dienstbach’s 
article, “Aircraft, Artillery and Bomb-Dropping,” 
will take up these questions critically. 

Detailed Pkturet of Machine Gum 

There will be detailed drawings of the Maxim 
machine gun, which is playing such a great part 
in this war, and also of the Lewis gun, this latter 
being an American weapon which has found its 
first application in the present Eufop^n war. 

“The Motorcycle in War” is the title ofaq 
article which will reveal the part that a very recent 
improvement in locomotion is playing in battle. 

Besides these articles there will also be many 
pictures from the front—all of them of both popu¬ 
lar and technical interest. 

There will also be material of a generally in¬ 
teresting scientific character for those who wiah to 
keep abreast of the scientific times* 


The Scientific American is sold by all newsdealers 
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The Military Value of Airehipe 
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Tbn niinrinnuh hIbi* nf llu iiclil dliii;lliU' luis iKuliiips 
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fe'reitter flwii five fbnitwand fed iliu .luil ul,. raft ffiiiiH 
him- a r/iiipe nf folly twenfj tlu.in.imi f,fimt 
fill alrKhip as iiljt ns the areriiKc .«i,iii sicnmcr Is » 
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ni.t nf ann rnnae .\n area of aowtual Immlrcd sijnnre 
miles <ain be safely exploml from a lu i.'hi nf four 
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thoUKHiid In fUe thoUHiUHl 4eet Ry raeaiis ttf tte poW^ 
fal wireieaa piaiO Hie alrdWp la in eroiatnut eoa>g«an1.s. 
.utloii with Its bane. Who Jtiiowa but th<‘ nnral rtrid 
upon +k'«rlMiroiofb and Hortletinni was nndertakeu otriy 
after n ier,\ eureful reenimBissaiiee, i\hteh revealwl the 
liKatinii nf eierj ImiMirtant Britlah lialtlewhip and 
enilsd. and wWrh eiialdwJ the iJerinan naval officers 
to time theti o|)eraHfiiw an that they tolKht carry out, 
theti piiipoM' uiimol.wifisl hy a Iw the vleinltyf 
Ami thiin brliiKH Ok itn the diiwlderailon that. If 
tirniier sjiherc of the 3t«'ppelln if that lif uaval sojAlts 
Ina. II IK a proMtitutInn of those wruKlerftti shltw of the 
air tn use them for the iil)jtht-raldtii« of uuUt'fwuled towns 
nnil \lllaKe«. Not alniie do these raids, as we haVe 
sliown, Ktliuuiate the niilitury ardor of the Rritlsh, but 
llii'i seme to nrouae a widespread indlKuatlnu, on the 
('round that KiH'h raids are ismtraiy to humanitarian 
prliH'lples UK emliisllwl lu tlm niidlnas of the Haeno 
(oipeiitloii The Haaue prlnelplea demand that war 
shall lie waaed with Hie least jioewlblp injury to non- 
(ouibatniits. and, to this end ithe convention prohibits 
Hie iionibnishneiit of undcfeiMled ■ town«, and demands 
Hull wliere lioniliarduient is untlartakeu due notice 
shnil lie alien so iik to eiiulile the nons-ombatants to 
" Ithdruw 

The Shipping Bill FaHacy 

A l.TIKH’tSH the question of the uiibulUUnf; of 
our luerchiuit marine and the Hco|ie aiKl ebar- 
iieter of the (CoieruinentHl usHlstaiR'e which 
should be alien to assist in Its resnsoltutlnii Is full of 
compleiilties, there Is one fuiidauieiitul fact In the 
sttuiitinii which Is cleail.v understisKi b.i the shlii)ilnc 
men bj the piliute citlileu, and eieii li.i t'niiaress Itself 
We lefer lo the fact that, lasnusi' of the lietter fiKsi, 
Is'tter noeomuiodatlniiK, Ulaher pui, and other .advan- 
liiKi'K coiiferreil U|s>ii the .\merienii seimieii h.' the navi 
aatlim laws of the I iilted .states, (he <‘ost of rnunlna 
nil \meilcaii las'iiii aolne steamship Is so miieh greater 
Ilian the eost of riuiiiliig a ship under a fmelgii Has. 
Hint smtesKful eomiielttlmi in file dis-p-si'ii trade Is an 
iihsoliite tmpossti.iilti 

Tliiie was morisiver, when It cost len iniieh moie to 
build II ship lu \mer1eaii iiirds tluiii It did In foreign 
iiiiiIk, bill the margin of that dlfferi'iK'e has lieen grad- 
milli iishued, until miw It Is com|>ariillvel) negliglMe 
III eoiiuiarlsoii with the \nst difference In the cost of the 
..IH'ialloii of ships 

INenliodi knows ihiit we hiiie falhsl to Imlld uii a 
miKlern iiierihunt iiinrliie. and eier.ilmdy knows Just 
"111 we hiiM' falliMl To-dii\ ihe Hoiernment, with the 
strong hiieUliig of the President. Ii^ognlulug the failure 
of prliate enteriirise. wlshos to go Into the shipping 
huslii*— Itself and th Its tlag over a fleet of tioiern- 
iiieiit owmsl Khl|is. hoping (herein to build iil>jin .\merl- 
i.iii merchant marine and promising whim ■the now 
leiiinre Is fnlli estnhllshed to withdraw In faior of 
piiMiie o|HTiilloii and ownership 

We nlsh to put ourwlwh on record ns stating, first 
that the whole sehenie bristles with falhieies; seeondl}, 
thiif the latest iriide retttrus show that a (iovenimciit- 
owiied fleet Is uniie<s>«sHri . thlrdl), that II will work 
liilnstlee to the (irliate owners of oeean-gotng ships, 
and. last and most Important of all, that this M|il|i|ilng 
hill null well proie to Is- a snare whleh will simiier or 
later entangle u* In the great Eiiro|«'aii war 

III the first place, the thnerninent Is rlolntlng one of 
Ihe fiindameittul. If niiwrlften. prlnel|iles msm which 
goiernnieiil Is laiwd If it enters into a huslness enler- 
pilse In competition with the prliate InterestH of Its 
eltlxeiis .Viicb aethm would lie wrong In any case, and 
It Is partleiiliirl,! iteloiis when the Inteiests against 
which the Ho^eriiuieiil will comitete are iilrend.i baling 
the greatest .tillHcwIt.v In keeping their Iteods above 
water It should be the jmiley of the (loiernment to 
encourage our struggling iiierehant murine, not t<i drive 
li from the seven sens’ 

Furthermore, the plea of the ITesldeut that the war 
has so dlsoigaul»>d Ihe earning trade that there are 
iiirt eiioiigli k1i1|is to Imndle our Imttorta and exiiorta, 
has Is'en completel.! demolished by Hte recent trade 
reliims. which show on Increase of exports for llecem- 
IsT. 19i-i. oier thiw(» of Itccember, 191,% of over #19,- 
(WMMtOO Ah we said at the outset, facts are what we 
should keep our eyes ufion, not tiieorien. And It ever 
lold, hard facts deinollsbed a plausible theory, titese 
trade returns for l)werola*r have swept away the oue 
plauslhle )iien that baa been made for this in-coiicelved 
(ouernmenlsiwiierabip acheme. 

He it remeiDbered, also, that in the very nature of 
iliings an euterjirlse which private capital and the beat 
hniliis of the country hare failed to malte profitable 
can neier lie run at a proflt If handled by the rtitvern- 
nient Onr huinaiiitarlan imiigatirm laws render It cer- 
(oliV fhdt Oovemment-ow ned fleets will lie run at a loafi. 
Thai loss most be made good from the Treawuy. and 
lo this extent the pmpoHed.Coverumeot-owued fleet will 
liMsaue H tax njwn ttie tasiiHc'—ji manlfewt injustice. 

The last and. snweiy, tlie »»o»t importaHt objeetjoa of 
nil aguliwt thie fatuous bill ia the grave and ereispmient 
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The Bnl Catwe of ihe Itaiten JMigficr 

B FRIED away in the many ootnipihi «f tWWjjijib- 
lisiied during the past few days on flip auhi^ 
of the dreadful Itallau earthquake If theAiUdw> 
ihg tutriigraph; 

"Here and there throughout the devaatated distflcth 
<aie« aeea houaes standing and Hiaj^reMtly tt ud a ina g p d, 
although (Uirrowudetl i<y the rutap nf tuawM that inre 
shakeo Into a maae of .dfhrbi by the earthstwrite. These 
houses that remain standing are modetA atractwtwa hQtlt 
of re-ewforoed coMcrete, and lu the dletrlcta wbeyathe fQ» 
force of convulsion was felt they were about the 
only ones able to resist the dlalategmttng effects of 
the (wrtlHiiiake. The others, eveo w'heu solidly built 
of stone. coilaiMed like so many iMiuses of cards." 

This paragraph, together with tbefhct. not stated but 
readily inferahie from the atmvo, that the ocoupants 
of these Budamaged hutldtngs suffered no injury from 
the earthquake, is quite the most signlftciint thing that 
liiiH iKS'n piililished about the disaster. It requires, bow¬ 
er er. some eouiment, ts>causei standing alone, it aright 
KiwrgpKt the idea that re-euforeed eom-ryte la the only 
hulldlng material tliat Insures safety from the effects 
of e^lr1hqnake^ wbei’ens, i» fart, the'mode tJf oonatrue- 
flon is u much more imisirtant factor t>f safety than 
the mnterlHl 

All earthquake whleh, rt'curringln a region notoHously 
siihjeet to .mdsmlc slps'kK, takr's toil of thouMnds of 
lives ami inllllons of dollars' worth of projlerty is, at 
the present day, a Htuiienihsis aivachrontsm. That earth¬ 
quake disasters in sueii reghmH are almost wholly pre- 
leutuble Is no oew Idea, trt so little is this fact taken 
In heart that again and again we ura catted upon to 
extend unqualified s>mpathy io a nation which la really 
Kufferlug fnun the stnjildlty or indifference of the per¬ 
sons who control Its rlestlnioa rather than from th« 
iimlhniant dlsjtosltlon of Mother Nalnrt', 

The art of i-iirthipmke-prnof eonstrurtlou Is no longer 
in Its Infancy. For at least twenty-flve years it haa 
fs-f'upled the utteiitiou of seismologists, arcbltects. and 
isiglins'rs—In Jaimn. Ital.%. Austria, the Vutted rtutea. 
aisl elsewhere. We lone not space hert> to present a 
/(«uin(* of this subject, hut It Is timely to quote a re¬ 
cent assertion of M MoiitesMis de Balloiv*-—the fore¬ 
most French seismologist- that the art has now reached 
such a degree of iierfectloii that only a few minor de¬ 
tails are still a suhjts't of <'oiitroversy Briefly stated, 
the seerrt of making a building safe from eartbquakca 
Is to use souisl materlalK In Its ('oustrurtlcai and tie 
them togidher msurely .Aisordliig to the authority 
Just quoted, at least foin itftlis of the damage wrought 
by eartliiiuakes Is due to the negle<'t of th© ordluar.v 
Ksiulrements of semnd const ruction—leaving the i*|»eclal 
dangers of earthquakes out of the itnestlon—while tip* 
remaining one fifth could Im largely eliminated by an 
Interilgpiit location of buildings with regard to known 
coiidltlons of Mfnhltll,\’ tn the griHiigl. The poaolbUtty 
of constructlug hulldtngK cuisthle of withstanding even 
Ihe UM>st violent emtlniuKke shocks Is hap|dly illoatnit- 
»>d by the wime writer In ids compariaon of an earth- 
qunioK-pr.srf bulkllng 1.. a shlii. Marine archltectar* 
takes atvount of shocks ami vibratiotts altogether 4na- 
logotj* to those oecurclng In an •earthquake. A flWp on 
dry laud would nWt la- injured by an earthquake, npr 
would her crew suffer any worse IncohveHlenc* than a 
IHModble breeking of tableware, such Aa may oAoW'in 
a beB>y aaa- 

Aftex rtalUng the s< eim of tlm great Mcaatna-BedKlo 
earthquake In IWW, Prrd Dmorl expwiaed th* option 
that out of e>ery thousand i>ersoBa killed In thSt WorW 
of earfhquaJte dlHasters, IlOS must be regarded «*. rte- 
tlMH of the faulty <'oustruction of hmtmw, TWe Opin¬ 
ion waa baaed uism a eomimrlson of the earthqttftke In 
question with that which \lslted tlhe city of Itofoya, 
Japan, in 1891. The intensity of earthquake moCtw At 
Mesatna was slightly less tlma that gt Sinmflli Tft 
wlilJe only 190 people were killed out d* A populattoa 
of IflSJVtO io the .TajHuiese <'lty, there Were t8,09t> dMdha 
In Messina, wtth a jmptilatlon of ahout <Th» 

Japaitewe bhlMlngs were desigued to 
quake Shocks, while the Italians werq pot-j ' 

Aftqr the Messtiiq eurthquako WAfftblthMi 

do^ tn tawre a proper method pf 
buffidlwa, but it la umtmtood 'that 
hk'vp, not hepn adtmafl to, and, brntiy 
is 'tiiMly to hd Oh)' seeqa of aabihe|t 
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ly the tSetd MBirtOm,« CMoago, «ad the Am- 
JifiWKtia 4f NMui«l SUttty iu K«« York. 

A Mm.CmlW m ttlmifs^A raeent diMKe ia Um 
OM lp of AMte «w «iM WMin^loa Uw fomwr ook>ai«B 
of NorttHRi tod SoatilMra Niteria into Uw tisiiio oology 
^of KiBoda. It is now anaotmood that a ea^tal of the 
nmdy aonadtutod aotany k to b« hnilt at Yaba, far in 
tha iotorior, aad at an devattoa of erar 2,000 feet. 
AUitptiili Yabaia ootdwvxi on any lOM* to whioh vehave 
aaotaa, it la eyidantty fat tba ittmadlata vkitoity of Ztm- 
Koro, Ifaa {Maaent aavitai of Nortbara Nlgaria, aa it u 
daoeafliacl an bdgg naar toa point wiiaw the railway 
oroaaaa the ICartnna Bivac. The oUaurta b aaki to be 
dry, yfah oonparativdy oool nighto dnriag the «Matar 
part af the year. 

■aawe of Wahea teaaa Orargewed Laada.—One of the 

many intevaatiiiy aotivltiaa of the Bmma of Ffabaria* 
fa the raKua of IWhat fama the tecnpanary lakea and poofa 
fonnad i^n the Mfatoaippi River aad ila trilrataitot 
anhaida after the aangal freaheta. TWrin g the flaeai 
year 19U about 2AO(MnO flab of aQ epaefae were aaved. 
tjifa unaabar being about three tiraaa tha aoUaetton of 
dm pravkiua year. All of theae flshee would have pern- 
fahed Anhu the drying or freaaing of the ponda. Moat of 
than wera retomad to toe main atreama, but oellain 
B p ae i ea warn uaed for pond-eultural operattona and for 
stooldag watora in otheif parta of the eountcy. 

Yalaahia OUto to PvMIe Inatitottoaa.—The wUl of 
Mra. Henry Draper, widow of tha noted aatronomer and 
feernMciy profeaaor of aatronomy at Harvard CoUege, 
whtohhaeraoeatly bam flla<l,hM greatly baoeflted a Born- 
baeafpuhUeioatitutiona. To Harvard Univaraity fa given 
$ 140 , 000 , to be mlled tha Henry Draper Mamorfai Fund, 
tha inoome of whlah fa to be uaed in eonneotion with the 
ftootogcaidde work of the Draper Memorial. The uni- 
veealty alao gate all of the aoientlflo apparatua that ba- 
longed to tVofeeaor or Mra. Draper, and all of tbeir 
photogra{toio platea ralafang to aatroMHatoii anbjaota. 
The New York Public Ut^y reeaivea a heqaait of 
$tOOX)00, witoareaiduary ^ueatoftMOlOflOaddltioHal, 
aad many attodaa of artutic, hutoiioal amd amentifio 
value are divided between tha library, toe flaawiean 
Muaeum at Natural Hfatory and the Matropalitan hfu< 
aeum. Baqueata of $36,000 each are given to the Bndto- 
aonian lutitution. the National Aeadamy at Setonaaa, 
toe Suigieal Reaearob HoepltaJ of the New York Uni* 
vendty and a number of other inatitotiOM. 

awtnanlag Davaa.—A eurious inatauee fa reported by a 
oorraapondent of the exoatlent Dutah aatnral hfatory 
aaagazine De Lamndt Notour, of dovaa aaquirlag the 
alien art of awimming. The bhrda in guaatioo were 
ordinary domeatic blue pigeons living to a dovaaote 
badde hia dwelling houaa near the water. “ A few months 
ago,” be says, “during a fight, a dove fleU into the water 
aad was reaoued by human hands with seme difficulty. 
Hinoe that the doves are more f amil iar with the water, 
aad yaatorday 1 saw two sailing around on it like giffia. 
Tempted, apparently, by pieces of twead tying in toe 
water, they had learned the art of swfanndng. When 
they had had enough of tbeir bath toey flew qaiatiy 
out of the water.” The writer, Mr. Nowduyn, intoits 
there waa no posaibiUty of mistake aa toa birds were 
only 12 meters distant and bis wife and daughter saw 
tham also, whila sitting at an open window, adding that 
ha aan teU a dove from a gull at 60 Btato rs dfatanoe when 
sitting stiU and at 300 meters when fl yi n g. 

Steapiag Slekaaaa—^Previous tentotiva atatacMuts in 
sciantifle literature as to the importoot dUfemnCes be¬ 
tween the soiled siaepii« aioknees of Nyaaataad aad 
Rhodesia on the one hand and that at Uganda oa the 
otoer are fully conflrmed'by a rewt TCjport of the ama- 
mlttoe appototad by the Britlafa itotoegatobt to toarider 
vaitoos qnMtfama oonaaotad with trjrpaaoaeaa infeotom 
and eape^y toe advfaabiliiy.ot deaDroying trfid animafa 
on a large soale aa a means of chaekfaig toe dfaeasM of 
tofaalaaa. ThetowpingaiokiMesofHtomftoBdafld 
deriafa due to Trypanoamw rAodariwuay tirfiito fa earried 
by tba4vaeiea of tatoae fly eallad Olouina nmUaru; this 
disioan fa Miatlvaly iineomniion amdng the native popula- 
tioB aad fa not inorcastog, aad there fa bo Ukdibood of its 
beaomtng apidmiie. Oa toe ntoar hand, the form of 
itoaptBg aieknewi whfah has oanaed «t etunmoas loss of 
Hl» araonfl tot nativw of Uganda fa due to infMtion by 
IV fya B u a w ao psato i to M , Intoodoeed from the west coast 
at AltHm by way of toa Congo, It fa tranamlttad by 
toa toofaajCbr kn^ m CRsaatoo yafpolfa. In this eaae 
iMMt ikfatoa to« ttofat totonrtattt taaervoir for toa dfaease, 
aflfanaU immiwtly piay a vary aniOl part to 
4to«to4to$ toototo baaoma tofaoted. Do- 

ffimtoii tototoh m a totontoarnMn aottva ««aany to 
^'iWMatW'baflavas toatganie 
’ itotoniitliinf to fatofld atohaWy Iwwo ifatia aflaat 

m -toa /'iM wii kil r 'ttito tfa ooneantiatad 


▲itoBMoUle 

llatrCpiliMgpHfa8flva*ayiiadar Batary Matar.-Rotary 
taoton have not bean vary suoaeiafal to the automobile 
field, altoongh they have proved dfleieat in aeroplanes. 
An exaaedio^ intmasting motor of the rotary type fa 
to form toe power plant of a new cyclecar to be shown at 
toe fortoeoming Chicago automobile exhibition. The 
motor luM S oyllnders, and develops 12 horse-power at 
1,400 revolutiiws per minute. It fa said to be praoti- 
oaHy vibratiotdeM, a demonstrating model being hold 
on toe Jenees of a workman while runmng at top speed. 

Cvl Bans C a l abr a taa 70th Birthday.—Carl Benz, who 
with Gottlieb Daimler fa nsually considered tlie pioneer 
of the gasoline automobile, has just celebrated hts 7()th 
birthday. The marvelous growth of the automobile 
Industry and the splendid work performed by the motor 
oar in the present war were due in no small degre«> to 
Bens and his eurttest “oontraptions.” His first ear ran 
in 1886, while he filed a patent on it in January of 18Si) 
Daimler invented independently a motor bicycle, which 
ha aompletad ia tha fall of 1886. Neither of the two men 
knew ct the other’s work. 

Dess Wsight fauraasa Hra Pretaure?—That the pr»«- 
sure in an automobile tin, fully pumped up, remains prac- 
tKMtily toe same whether the ear is resting on the tires 
or fa iaoked up fa the discovery made by one of the large 
rubber oompamas in an endeavor to solve some questions 
of “caring for tirm while the oar is laid up.” It was 
found by means of special gauges that m an ordinary 
tfaed tire, which thews a pressure of HO pounds while 
the ear is jacked up, it will show 80.4 pounds with the 
weight of the oar resting on the tires The oubic con¬ 
tents are oompressed by “flattening” from 900 eubi<5 
inobes to 896 euWo inches. 

Mora toght-eytimdar Motoni Annonnead.—A veritable 
craze for 8>cylinder motors appears to have struek the 
public, if one would judge from the avalanche of 8-eylm- 
der ears already announoed and known to lie “in the 
works.” No less than fourteen wore shown at the 
Chicago Automobile ffliow and several more manufae- 
turers of motors have announoed their inbmtioo of onUv- 
tog-ijtoe field. There are grave doubts in the minds of 
many paopfa in tba Industiy whether or not tins K-cylin- 
der “ craea" wiU fact. The ignition diffioulties, especuUly 
in case at an intemiption at ourrent to toe spark plugs, 
raquire expairt diagnosis when befalling a eomplicaled 
8-eylinder maehine with its multiphoation of wiring 
Twatva.«ylfaMi«r Cara ComlBg.—Although no definite 
aanouDaemants have been made as yet, and prohablv 
will net be made for a few weeks, it is well known 
that several makers contemplate bringiiig out a 12- 
oylloder model next year. The significant hint was given 
at an automobile deaien' dinner recently, in which it 
was stated that “if the public demanded a 12-cylinder 
oar” this company was prepared to furnish it The 
flexibiUty obtained with a many-cylindered motor is an 
inducement to many motorists to put up with many of 
its drawbacks and eomplexities. At the pnwent time 
there fa but a single 12-oyluHler ear made, the racing 
modri of the ”Sunbeam,” a British make,'’ which took 
part in the last Decoration Day races at Indianapolis 
Calltsrnin has New Horae-powM’ FMmufa. -('ahforrua 
motorists are up in aims over the new horse-power form¬ 
ula that Is to bo used in detonnining the power of their 
cars, for ragfatratkm fees. The present so-called A. L. 
A. M. formula, in which the bom of the oyUndor atone 
fa taken into oonsideratioD, fa of little praeUcal value 
at toe present time of long-stroke, small bore, high speed 
engittss, and a motor rated at 18 or 30 according to this 
fiurmula, would to realHy develop more nearly 40 horse¬ 
power. The new Oalifornfa formula fa as follows. HP- 
0.234 f*D {D L), to which B fa the numlns- of oyhnders, 

D the bote and L toe stroke to inches. In connection 
with this rsiaing of the horse-power, for higher license 
fees, it may be stated here that not one motorist out of 
a thousand gets the actual maximum horse-power out 
of his oar in ordinary driving; tha low A. L. A. M formula 
expresses about the power actually produced by too motor 
of an ordinary oar on ordinary roads in the hands of the 
average driver. 

PortaMo Raptor SIwya Dsr tiie War .—So many motor 
vehiclw are brihg ntilfaad hi (he conduct of the war, and 
toe service is so arduous, that it has been found neces¬ 
sary to provide some means for quick repairs, without 
the neoeasity af saodtog the oar a long distance to some 
base far to the rear. To meet this demand several 
mafiUfaoturen ia Bngimid have turned out traveling 
repair shops that can Wtok riitot up to the front, and have 
done moat valuable work to reaoning trucks that have 
met with some tUght aoddent which temporarily put 
them out ot actioti, and whkh in many oases would have 
reeultad in thtir abasdonment. A typical shop of this 
kind has a 3 hena-power gasoline en^e which drives 
a dynatoo that supples hghts for worlang at night, and 
also for a grioder and a portal drill- It also furnishes 
power tor A totoe that fa provided with milling 

aad other attaOhAWtifa, as well as screw cutting. The 
outfit tootudto A bsneh vrith a good vise, an anvil, tmge 
aad sariwfatoa ilpmiaWt df tools, supphse and materials. 


AstroaomY 

A BsIgfaB AMramomUal Jaaeaal, viz., the o'ateKg 
astronomique, heretofore published monthly in Antwerp 
by the BoGi6t4 d'astronomie d’Anvers, will be publlshe 1 
in London during the rest of the war. If efforts now Iming 
made to secure the iit'emssary funds should prove hu»- 
ocssful. 

Proposed Solar Observatory In Kashmir. —The govern¬ 
ment of India, which alrciuiy niamtiiiiiK a solar physics 
observatory at Kodaikiiiial, near Madras, is now (sm- 
sidenng the plan of estahlishuig one m Ihe lofty valley 
of Kashmir. Mr. J Uvershed, direeler of the preseut 
observatory, sps'nt several months in Kashmir, Isgininng 
April, 1914, and made a thoniugh test of the conditioiw 
for both visual and photographic ohservalions I'lie 
results appear to show that Kashmir is a nmarkiihlv 
favorable location for oolar observations, the eimos- 
phene conditions being much liettor than at Kodmknnal 

The Total Light of the Stars.—-Many eslimates have 
lieen puhliKheil on this subject Newcomb estmiaU d ilm 
light of all the stars down to the 9>a magnitude to be 
equal to that of 240 first magnitude stars, while Young 
estimaUsI that tbo light from the stars of all maKUitudis 
in both hemisiiheres might equal that of fi.lXMt first 
magnitude stars The latest estimaU', recmitlv ])ubhslied 
by 8 Clmpman, is fiased uism the counts of stars on 
photographic jilates, and is statssl to be tlic equivalent 
of 090 stars of the first magnitude, ms'ordmg to I lie 
photograiiliic standard, or from 9(X) to l.tXX) first magni¬ 
tude stars on llie visual seale 

The Observer's Handbook of the Royal Astroiioiincal 
Soeioty of Canada has recently beim irrikkI for ltd."), 
which IB it» w-\enth year of publication Tins useful 
little manual is l•speelaIlv suited U) the ntssls of (imaleiir 
astninomers and is not bo well known as it should be in 
the Unilssi States Besides the ordinarv ephi meniles 
and almaiuie features, tiicre are jMipularly writti'ii iw- 
oounts of the astronomieal sky for eiwh month of the 
vear, a senes of outline star maps. deseriptioiiR of the 
consUdlntions, with lists of isdeslial ohjisds of mlen^st 
to the owners of small tel«*seoiM's, a sei'tion on meteors, 
and a vanely of astronomical staiisties, whudi are alwnvs 
kept well up to dale The society has its headquarters 
at 198 CoUege Ktrcel, Toronto 

Small Grant* for Aalronomical Research. 'What use 
would you make of a grant for astronomieal nAseareh ot 
$1,000 a’year for 5 years’’ IVof EdwardC Piekeniig has 
put tom question to twelve prominent Amiviean aslroiio- 
mers, wtl h the intention, after determining what needs ca 11 
he met by such modest grants, of making an effort to swuire 
the money The answers Pi his question are summarized 
in .Science, and it is interesting to find that it would take 
very little money—less, it ma\ !«> noted, tlian the value 
of toe ammunition uswi bv a big siegi'-gun in the iniurse 
of a day's firing—P) iml ilirough several aslrotioinieal 
undertakings of great inuKirtaui-e Most of the aslroius. 
mere queslionod state that tliev would iis<' all nr 11 large 
port of the proposed grant in hiring assistants 

A Brilliant Fireball. -Iti Nature an interesting letter 
fnitn Mr VV F Donmiig is published He wtiIs’s 'On 
Novemb(*r llth, at 11 l.t P M , a maguilhs'iit meiisir 
waa seen from near Purlcv, Surrey, Stowmarket, 
Hornsey end otlu'r plais-s It lookisi like an unusimllv 
large bail fnun a Homan candle firework, and moved very 
slowly m the nortlieatil skv. is'cupving aUvul h si-conds 
in an exUrnded courac It was not a Issmid, but ap¬ 
parently from a radiant n<.ar if Lyrai' in the northwest 
The meUsir illumined the skv vivuUy for s*-veral 
seconds, and wa« evidently rather near tile earth's sur¬ 
face. From a preliminarv discussion of the few descnji- 
ttons already U> hand it apin-ars that the objis'l fell fnim 
a height of .'iO to 32 miles, and its velocity was altout 
11 miles a swwHid. There was no known shower near 
Vega at the middh« of Novemlwr, but o*>rtaiu largi' 
meteors appear to be isolaPsi Home of thi' observers 
supposed It to have been one of the regular November 
meteors, but ita direction wa« different and Ur sfieed 
altogether two slow for it to have been a Leonid 

Cafar* of Stara.—IVof Barnard has investigalisl the 
colors of the stars formiug the clusP'r M 13 in Hercules. 
'When stars are too faint P. lie examined s|)<s'ln>scopieally, 
an idea of their type of spis'lrum may 1 h‘ cditaimsl from 
their observed color In civses where the stars are so 
faint that they exhibit no color at all the pbolographic 
plate IS called in In the case of star clusters it is of gri'at 
value p) know whether the component stars an; all of 
one Kpeciral lyiie or whether they show n'prem'iitalivea 
of all tyi«w'A,ln IVof. Barnard’s investigation on Iho 
almve-mentioiied elusUir the stars arc practically dividiri 
mP) two color classes, blue stars and yellow stars, and 
this has been done by comparing two photograiilis of the 
same cluster taken under two condilions One plioio- 
graph, taken at the Potsdam Observatorv was taken 
in such optical conditions that the blue stars were nda- 
tively brighter than the yellow sl.ars, while another 
photograph, taken at the Yerkes ObservatorN, wiis 
arranged ao that the reverse Rhould the 1 asi' Prof 
Barnard concludes that in tins cluRier there exist siars 
of extremely different typee, and hem e bv lufen-iict-, that 
there are aton of all the different apeetral types. 
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The Periscope—How It Is Constructed and Manipulated 


mo rovstoriouH und RpiiNiitlonnl iicrfoi miiticpM of 
thf forplKii Hubnuirlnes have oxcltcd much wonder- 
( In rcKiird to how llilh steHllti,\ nio\irKc of the pen 
< ItH win Hhout under water, and locatcM tin prey 


with Ninli dcHdIv (“ortJllnf^ , 
tilts voHscl, with 11 s must- 
like spyliiK Iu1h‘, I he t>erl- 
HCors'. esletidlnp ilti from 


fainlliar 1 
\ttnl IniiMii 


iilthouKh I 


, of 


The Searching Eye of the Submarine 

nuKular velocity of the top, which compenwitea for the 
difference of nKlrauth between the rotatin* upper prlara 
mill the lower fixed prtani As Its name Indicates this 
eriK-tiiiB prism reversea the image as It Is projected 
throiiKh file Instrument, and prenents It to the observer 


sulimarlnc 
liniKlhlllh , 
sulmiiirinc 


is 


' Its pi. 


lilildcn fioin 
must itHtdf he 
civllilni; llml 
in order to 
ihiciiis of of¬ 


fense mid e 

SoinethtiiB of till' hist, 
of the perlK.oiH' was t< 
ns'ciitU In the ti'iir ho 
of the Selilffsbuutec 
nlselieii (iesells. Iiufl hv I 
Wcleherl, dlrectoi of I 
(i.H'ili! opth’iil uorks fr. 
which puhlleutloii llie f 


rcKiirdisl 
of the 


iilmost t 
thill pill 


Kirk of cxis'rlineiilliiK 


drisl and tlflv j e 


from the js'i peiiiln iiliii 
and if ( ontnin.'il t1ie fiinihi 
mental prlml|ile linolied 
In IH7‘J lolalh i etleef iiiB 
]irlsins were snliNllliited for 
the redeetlliB niirrors, hill 
In both of the.se forms it 
was neeessarj to use \erv 
short and wide tubes la or¬ 
der to cover a siiflh ieiitiv 
wide Held of view for Wolk 
iriK purposes 

The next step In the 
evolution of the iieriseope 
was to ("in|iIoy a system of 
lenses la eonneetlon with the 
Htruetlon Is shown in the Ulus 
Is of a latet mid much Imiir.i 
out the optical devcioiimeii 
poljit, the fiuestloii of the ii 
provided for now by means 
which Is located near the low. 



Till' licail of the iM-rl.scoiie can he turiiwl In any 
dlic.'tioii hv the handle at the liotloin of the In- 
strumeiil, mid the image of aiiv ohjeel In sight Is 
ri'celviHl hj (he prlsiu and bv It transmitted 
through the system of lenses shown to the lower 
llxed prism by whh-h the Image la reversed so 
(tint it is viewed In an upright position by the 
observer within the vessel who looks through 
I he eve)il(se it. 


The worlclng parts of the Instru¬ 

ment are carried In a heavy tube, 
fixed to the steering tower, and 
strong enough to withstand the 
pressure of the water agahist It 
when the boat Is moving. The 
construction Is such that when 
n.vt In use the Instrument can be 
lowered into the hull. 



of t 


H, un.i tills eon- 
wlileli, however, 
itterii Following 
iisliiiineiit at this 
of the 'mage Is 
“criH'tiiig jirism," 


of the appiinitus. 
As shown In the picture the part of the Itistrumeiit tiilH* 
that carries this erefitlng iirism Is eotineeled hv nieuns 
of gears with thi' rotating top of Uie Iristrumetit. that 
carries the upper prism and the objective, In such a 
njuiiuer that the erecting prism turns with half the 


The periscope. The eye of the sahmariae. 

Ill Us iiutiiriil position In the earlier forms the instru¬ 
ment was In the form of a single long tube, and in 
order to allow It to be raised and lowered, and also 
turned In different directions. It was fitted in a water¬ 
tight stuffing box in the top of the steering tower; but 
It was found that the pressure of the water against the 
tube, when the vessel was moving, bent the tube back¬ 
ward to some extent and caused It to bind h,> tightly 
111 the stuffing box that It wus very difficult to turn It 
in order to make observations through any considerable 
angle, so an Improved eonstructtoii was devised In 
which the {leriscope tube proper was contained within 


a heavier fixed protecting tube or abeiktb Within which 
the periscope turned. Further Improvements resulted 
in a oonstmotion in whk'b only the head of the In¬ 
strument, carrying the upper prism. Is revolved, the 
connection with the ereettug prism below being retained. 

To enable the vessel to 
be steered by the observa¬ 
tions made by the periscope 
the officer In charge must 
have some means of know¬ 
ing the exact relation of 
the line of sight of the In¬ 
strument with the axis of 
the craft, and various de¬ 
vices have been employed 
for the purpose. In the 
earlier models this was ac¬ 
complished by a mark <m 
the tube and a graduated 
circle Inscribed on the deck, 
and also by a second grad¬ 
uated circle and Index In¬ 
side the tube, and visible to 
the observer. A later sys¬ 
tem, adopted when the low¬ 
er part of the tube Is fixed, 
and the upper part mov¬ 
able, makes use of two 
glass plates within the 
tube One of these plates 
Is Inscribed with a grad¬ 
uated circle and is attached 
to tlte fixed lower part of 
the tnlve, while the other 
plate bears an index mark 
and turns with the uw>cr 
part of the tulie. 

The magnifying power 
usually found In these In¬ 
struments Is 15, but by tlte 
emiilnyment of special de¬ 
vices a power of from B to 0 
magnifications can be se¬ 
cured temporaiily. A more 
recent Instrument contains 
a novel and valoablo Im¬ 
provement that gives a 
sharp magnified image of 
the oliject sighted, sur¬ 
rounded by n view of the 
entire borlxoii on a smaller 
wale This Is aocouipllshet! 
by means of an annular 
lens that Is bsiatMl over the 
oltjectlve. f.enses of this 
sort were first employed Hi 
toistgraphical work by Ool 
Munglii of the French 
army I.ong continued ob¬ 
servation with a peiiscoite, 
using but a single eye, l>e- 
comes fatiguing, and eon- 
stderulile relief mn Ik* se¬ 
cured by adjusting the In¬ 
strument to throw the Im¬ 
age onto a gronnd glass 
screen, where It can be 
viewed comfortably; but 
this plan can only be adopt¬ 
ed in very clear weather, 
and even then the grain of 
the glass screen la liable to 
obscure distant objects. 

The very latest designs 
have a coropnse, and a tele¬ 
meter scale, by means of 
which the distance of the 
object can be determined. 
Ingeniously combined with 
the periscope. 

'Tlie development of the 
periscope has made the submarine practical, and Indeed 
it is this very queatliMi of directing the movemerfts of 
the vessel when under water that has Ixsen reaponslble 
for much of the delay that has occurred In the auccew- 
ful development of the submarine. That the problem 
has been quite successfully solved la apparent from re¬ 
cent performances In foreign waters, tor It h** been 
demonstrated that by the aid of the lateat dlrecttooBl 
Instruments the boat can dive below the surface wbott 
beyond the sight of an enemy, and easily Sod Its way 
Into the midst of hostile fleets, or Who crowHkd 
harbors. 
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Fighting the Sea With Compreflaed Air 

By Robert G. Skerrett 

S <.)MK of otir Atlantic «**a coant are In jrravf* 

(iHnjser tx'cauw of thr anwlvo action of atonn-totwad 
KCHK The IwhcImw of New Jeraey have auffeml espe¬ 
cially In this way, and the Federal Gwernniwit In now 
studying the situation with an eye to evolving sonic 
sort of effective defense for the most erptisetl stretches 
of that lltttiral 

Wtxideu Jetties and wooden Imlklieads have been 
swept away time after time, and many thousands of 
dollars have Iteen sacrificed In the hulldtng of Ineffectiml 
liarrlers This situation InsplrtKl Mr I’hlllp Brasher, 
an engineer by profession, to devise u det'ldedly novel 
methiMl of battling with the storm aeas. In hla 
Invention again we see compressed air In a new ser¬ 
vice, for such h» the medium that Mr. Brasher utlllaes 


prlclnnl with plus." Mr. Brasher has sought to lui|iro\c 
u[siii this accidental action by distributing and con¬ 
trolling actentlffoally his flow of air. Forming, as bo 
calls It, an “air bretikwater” 

To this end, be lays n long line of i»erforatod 4-lnch 
pipe on the water l)ed of the area to be protected and 
places this main at right angles to the sweep of the 
oncoming waves. A connecting branch, giving the sys¬ 
tem a T-«hape, reachea alioreward. where It meets an air 
compressor of suitable capacity. Accordlug to Mr 
Brasher, hla air breakwater will make )s>sslhle a uum- 
Iter of marine (HperaUons which would either be seri¬ 
ously hampered or (-ompletely baited otherwise 
■ Uredgera can be kept working In the most exi>ose<i 
placvs during the roughest weather. The erection of 
IKTmamuit breakwalers, plera, lighthouses, and dams 
may be contlnue<l steadily, no matter what the weather 
«'ondltlons Half-vsunpleteil structures may be protectcii 


«crc lolling In so high lliat tli>‘ spini >mis Hjiiig ()\er 
the lops of the (rees iilong the hLioic l'’iflccn mlmiles 
after he turned on the air, .Mr Mesm said he loiitd pail 
die around In a canes' In the smisilh water that the 
air breakwater furnished ” 

The (jiicstloii Is, (fill Mr ItruKher's invention lie ai>- 
pllcd to the New JcrHcj coast uism a scale ample enough 
to shield the areas that now siilTer the most when a 
southeast storm blows' Will It Ik- posslbh* to furnish 
such a defense at a reasomihlc cost? To Is- efft-ctlvi* 
there must be an ahnndanci- of iiir inailahle, and air 
eompresNors of sufRclcnt (-apacltv to iirovhh- the need¬ 
ful supply would utKiuestloiiahlv demand a \erv heavy 
ouI1h> Flnall.v, we ask, (an the s( ale of the exiierl- 
mental ])lant at ('nifch Island he taken us a guide for 
the applk-atlon of this system lo the more extemUKl and 
IKiHslhl.v the more exacting sltnaUon to Ik- met on the 
New Jers*-} (-(sist’ If It cun, Mi Brasher bus otK-ned 


He has aimed to sap the billows of their strength by 
assaulting them from lielow ntnl from a jiolnt where 
his aptwratus need not fear retaliation. 

The surging sen Is a grave menace only when It la 
aliout to curl over and break. At that moment, It nridei- 
goes a metamorphosis, "the oeolllatory whv(« —ont- 
whoae particles merely ow-lllate—becomes (me whom- 
Iiartlcles travel along In a (-ertalji direction ’’ Then 
it Is that the entire mass, possibly retn-esentlng many 
tons. Instead of vibrating, advances bodily with the 
destru<-tlv(> momentum represented b.v such a bulk mov¬ 
ing with si»eed. The nbelrlng shore Interferes with 
the vibratory translation and changes the rolling hlllrrws 
of the deeji Into the violent breakers that sw(>ep up 
upon the slanting beach As Mr. Brasher haa reasoned 
It ont. It would be posalble to destroy the 


until completed Lightshfiw <-an ride out the roughisit 
gale in an artificial lagoon of calm sea Stranded ves¬ 
sels can he protected from the ivoundlng of the waves 
until refloated ” And, logically, exposed shore fronts 
can h<‘ similarly safeguarded against the sweep of 
stormy seas. 

In view (if what moat of us know alwiit the damaging 
and the well-nigh irresistible energy of tempest-bred 
waves, skepticism Is not uiniardonable, but those Inter¬ 
ested In this Ingenious aystam declare that "the worth 
of the Brasher air breakwater Is ni^t a matter of con¬ 
jecture. It has been proved practical and Immensely 
valuable b.v actual tt'sts. Mr Moon, superintendent of 
the quarry at GrulcU laland, Maine, where a trial plant 
was located, reports that on the day of the trial waves 


the wav for notable work in u iiunih(*r of coastal and 
salvage prolilcms. 

Using: Volcanic Steam for the Production of 
Electrical Energy 

HE llttlo city of Voltcrni, hi northern Tusenin, Is 
(H‘lehral(?d for Its grt-nt salt w(-IK and Its (‘xtenslve 
gyiwum, marble and HlMhust(-r (pnirrlcs From Volterra 
a no mlinit(-K’ antomohllc Jonrne.v through a jih-turesciue 
mountain region brings the traveler to Laidarctlo, thc 
hea(h|nHrlers of the S(K‘lctn Horuclfcru dl I.iirdandlo 
The houses and tin- factorv hiilldlngK ar(- half hidden 
h\ clouds of siitphnrons vuimiis, and the air smells 
strongly of h.vdrog(-n sniphhh- for miles around the 
village This vohanh r(-glon (-ontatns 


breakers by the theoretic-ally simple pro¬ 
cedure of disturbing the rhythm of the 
vibrating iiartlclea of water which trans¬ 
mit frean one to the other tlie wave-mak¬ 
ing Impulse. In other weirds, he wo«Jd 
blanket or arrest thla a(>tlon by setting In 
motion a flow at particles directly across 
the |Mtb of the oncoming undulations, and 
thus interpose a barrier to further traiis- 
nilsslon of wave motion. IndeaMl, It might 
bi better expreased as a gap of air hul»- 
hles supplanting the water particles nor- 
raglly preaeutr—a gap that would effect¬ 
ually bar furtimr rhythmic oacUlationa 
lu proof of this, it haa been remarked 
In a well-known work on pbyateu. that 
cunpreSeed air escaping to the snrface of 
tlie river, during tunneUbg operationa un¬ 
der Onb Hudson, created “a complete ele¬ 
vation of the water directly above the 
eociapl&g coluffltu and a tremendons dts- 
turhanos of Imghlar twbbtea. Wares 
which iatplnged on this distoFbed area. 
ooUapsetl tike baHeoita whtob bad been 




FIf. le—ftsa* MWr heated by veleanlc aUam. 
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settle and Iv lln-ii iillowcd to How out tdowly througb 
Q wmIcw of shallow leadon piius, which form u fllubt 
of Mlei)S alamt M ftvt wide anil 400 fet>t loiiK. The panH 
are heateil Itelow hj ttuffloni steam—the only soum* 
of heat known In Larilarello They are shelteri'd from 
rain hy a iirlmltlvc roof, tait, a» the air has fr«' 
aei-enN at the nIiIos, e\aimrathai ts so rapid that the 
Holutlon leavt'w the last pun In orystalllr.ahU' condition 
Aftci this solution has d('|Hislte<l Its scsllmont In a 
steutn heatisl clurlf\ln(: liasln It Is diawn off into lend- 
llmsi wiMsien vats whole It cisiN and crvstulllJies 
'I'he lioric acid thus ohtalned Is not ihomlialh pure 
It contains ainmoniiiin sulphate and olhci tnipurltles 
Home of It Is shlpiMsI In I he crude stale to hoiiix fac 
torles The remainder Is imrllled hv disMidylnK hi hot 
water, addluK nltilc ai Id I'xpressliiK' the mothei litpior 
from the crystals foimed on iiMilInn, ledlssolvInK and 
riHrvsralllzin;: The piiii iiistnls aic ilrlisl. Kroiind, 

sifted, ami puckul In hoxes anil lasks whhh are ear- 
rleil on 'I'useun cults (o the iiillway "lallnii at Vollcrra 
Tlie steam flom tlie nnffUtm selves not oiiU as a 
souice of horli mi lil and a souicc of heat foi ovapoiat- 
llik' the spiliu; ualir anil iImIoit the iivslaK, hill also 
as a souicc of power foi ail ttii iiiai hlncrv It is cm 
Iiloxcd to o|H'iafc low-picssiiic iilhtilci ciiirlncs wlilih 
drive the i:iliidln(; mills, slftliitf mac hincs coincvcrs 
and holsis llic w oislw oi klim' iiiiichlnciv foi miilcini; 
laixes and iii'ks, and a iiiai liliic foi lollliu; sheet lead, 
chleflv from old iiiHteilal Anolhei i im’lnc ilrhes a 
ihmiiiio whiili I'lirnlshes elistrii llk'lif foi tlie fai ton 
hnlldinv’s tin lioiises of the oHniiils and workmen and 
the easlie of the Couiil of i •lurclln Klnalh tlio nitl- 
iiriil slenm K used excliisheh foi heathn.' and iisik 
ln({ III Kaidaiillo whiiti impoils no coal oi otlici fuel 
Aicoriliiik to an article In I’l (irndhi vk fi oin which 
wc (;lcaii oiii facts the steam U cmplovcil In ii \en 
waslcfiil fashion in the smnll non i omlcnsiiif: eiitflnes, 
Momi of wliii h nil of M ncnililc ai'c anil leak utriK'louslj, 
owlint lo the .iltrll inn of the mineral iiailiiles whlihthc 
steam iiirrlcs with il lioin the ciiilh I’lil the steam 
costs nottiliiK, anil ns It tins hism llowlntf hi iwcr-liicreas 
liiu volUMic for II cciitiirv, there Is no fear of the suie 
lily's fallinc When we neisl steam we thrnsi a eniie 
into the jjroiiml,' the iinlhor of l‘)umcthrun’ article 
was told The piotilem Is not ipilto as simple as this, 
hut a coiiious mil How of steam can always ho ohtalned 
h\ boiliii: to a ileiith of ,10 or 40 fis't 

This Inexhaiistlhle suiipl.v of steam has rissMilly led 
the lompan.v to inlllzi it on a liirKor seate for the 
production of elcctrli cncia.i, foi which thuie Is an ex 
tensive market In the nearhv illles of Voltorru, .Siena 
and Miorno (hejk'liorn i h'lu this pnriswe the low- 
pressure turbine, wlilih has his'ii developed so simess- 
fnlly III tho past few yv'iirs, sisuneit pixMillaily appio- 
pplate The natural steiiiii, however, loniulns. In addi¬ 
tion to horli 111 111 and iiiiiiiionla, from 4 to 5 |ier i eiit 
of ciirlion diovlilo and sniallei iiniintllies of hvdroi'en 
and livdrok'en snliihiile A low pressure tiirtdne iihImk 
this steam would vvoik with .i poor vaciiuin and, lher*‘- 
fore veiv iinei onimili allv, and it wonlil also lie rapidh 
ilestroved lij tfrlt and other liiipnrllles ll was ilei'lileil 
therefore, to emplov the nutnnil steam as a soiiri e of 
heat for the prislintloii of pine steam for the tnihines 
In Older to test the feuslhlllly of this plan (he In 
(•lined water-tutie holler shown In I'lt; 1 was nm 
striictisl A lonall iiilliial veitliul scition of one of 
the four parts is stiown in I'lu J 'I'lie tafflotii steniu. 
eiiterliiK al .1, tlows ilowiivvanl hetween the water Inlies, 
oillwnnl at H, iiml throiinh the pipe (' to the next set- 
tlon of the holler Tlie water i onileiisrsi fiimi the 
nnlnial steam esiaiK's Ihroiik'li an outlet at the lowest 
pan of the laindlc of liitics, while tlie Kaseoiis impuri¬ 
ties niiompanv the slenm tlMoin;h llie four seetlolls of 
the holler ilinl me illsi liaised iidn the aliiiospheie from 
the fourth seilloii, with the um oiiilcnsed remnant of 
tlic steam wlilih has K'lvill up a laruc laill of Its heat 
to the jairc walci In the luhcs 'I'hc feed water Is 
jiiimimil Into I ho tills s tliroimdi the inlet /' nml Is ke|il 
at tlie level ii h liv the rcKiii.iloi /’ The wiilci In the 
tillics Is vaporized viiv ia]ilill\ and Ihc mixtuic of 
siciini 1111(1 watci is expelled violcnlli from the iipis'i 
(‘lids of the tnives Into the c li.imls i (! The Impact of 
the mixture upon the fioiil wall of this (liamlsT sepui- 
afes Ihc steam from the walci The steam rises into 
the tulinlar steam chest 1 / whhh (losses all four H(>c- 
ttollM of Ihc hoilci while Ha wntci Hows lank Itirough 
the rx'tlirii idpc hdow and icioins Dm > 111 iihithiii In 
the tuties, as the arrows inillialc As the steam still 
coiitalliH Home water It K not alh.weil to enter the 
turliliie directly from the stinni i hcsi 1/ Iml Is passed 
through a drying chamher i s I’l^; i , very similar 
fn I oll‘^trnrtl<>n to u hollor-sis i hm wlnic ihc remaining 
water Is vaporlaed by the heat of nnlunil sleuiii. 

'The ImlJer has a total heating siiifme ol ncailv 1,1(K) 
square feet It usett about tl.lMIO iioumls of natural 
steam at 3J5 atinofii)^|||re« pressure, and iiiislmes ahout 
r»fWJ0 pounds of fiure Btenm at 4 utmospliercs (total) 
lirisHHUre per Imiir. 'Tlie pure steam drives a isti-kllo- 
vvatt low-pressure turbine, and Is then comlenseil and 
Jet timed, as feevl water, to the holler. 


The resultfi obtained with thht oiperlmental idant 
were so satisfactory that the company, after securhi* 
extensive contracts for fnrulabliig current, decided to 
iuBtall three low-pressure turbines of .3,000 kilowatts 
Iiower atjil !l,00tt revolutions per minute. 'These turbines 
and tho hollers reviulred to operate them are now In 
process of cuastructloii, and a large area altont Larda- 
relhi will SIKVII he Bupplled with electric energy obtained 
from volcaiih steam. 

Do You See the Point T 

By Hr. l,«onard Keene Hirahberg, A.B., M.A„ M.D. 

(Johns Hopkina) 

\ r()t’H friend walks across the street. He slips 
uiMin II hunana iks*! He does not fall, but wolthles 
ahout iMTllously, juggling his tophat with one wild 
hand and (he nlr with Ida other You and everybody 
who wltnessi-s his awkward embarrassment laugh 
aloud Why’ Have you ever stopped to consider it? 

Frank Tinny, the great black-face comedian, and 
.(nllns Ilniinen, the Hide-splitting mvmologlst, appear 
liefore the footlights, the one In absurdly Informal regi- 
im-ntaN, the other In n dignified dinner jacket. The 
whole audience sets its face In a smile or guffawa 
noWilv iH'fore either lias said a word Ho you know 


.\ solemn wedding ceremony Is In the process of being 
jicrformed The congregntloii are as silent as a desert 
The turning of the (lage of the Bible by the clergyman 
sounds like cannonading by an IR-lnch gun. .Suddenly 
the oinctutlng minister lays his hands upon the kneeling 
couple Hint ahseiit-mlnededly reads, “O lajrd, forgive 
them, for they know not what they do" A veritable 
pandemonium of hiilf-suppresaed merriment follows. 
VtM vvhv Is this |»athetlc mistake funny Y 

It is Christmas Kve 'The snow falls and shoppers all 
hurry through the biting cold Only a half-starved, 
half-nuked rugainutfln Ungers yearningly in the Arctic 
(intdiMirs bt'fore a frosty how-window In which are toys 



Fig. 2.—Longitudinal section of one of the boiler 
sections. 


and Santa Clans You sev* the longing and the isiverty 
In hN wan face You do not know whether to erv or 
to smile Y’lm may easily remind vourself of many 
oihcr sit nil I ions which have occurred to you that 
lironglit foith tears of laughter or tears of syminithy, 
Mill are not certain which. 

I'rof .Sigmund Frond, Trot Henri Bergson, and Prof, 
.lohn B Watson of the Johns Hopktns Unlvcralty. as 
well as a numixer of other observers and experimenters, 
believe now, at last, that they "see the imlnt" In the 
iiMstcrIous manifestations of merriment which all 
heulthv iiersoiiB enjoy Everybody In every land boasts 
of his seiisr. of humor, and no Eugllshniaii will admit 
that a modern uiajivr oiioratlon by Hr. Harvy Cushion, 
the bruin surgism. Is necessary to get a joke into his 
head Yet most Britons will tell you seriously that 
"some statements In (Jeorge Bernard Hbaw and Habelals 
are incredible" 

Such skeptics as Hr Knight Dunlap, associate pro¬ 
fessor of experimental peychol<H(y at Johns HopUns, 
say shylv that the men who have solved the modM 
o/ftrandt of human laughter perpetuated a jiereuulal 
Joke In their writings Indeed, It is only owing to a 
lack of humor in pbllosopbera that they take the works 
of Bergson, Lorejoy, Descartes, Kant, Hume, Hegel, and 
even Aristotle seriously 

It Is according to the latest researches that abrupt 
discovery by one person, or rather the sudden feeling 
of vanity, of a sense of momentary supremacy, sym¬ 
metry, and HUjierlorlty In tbemsclTcs over the individ¬ 
ual or situation that Is amusing, that causes the 
comedy. By habits, customs, miiierstltloiui, and preju¬ 
dices most people have a standard of cumparltMin to 
which all activities, h^avlor, and conduct must con¬ 
form 

Any deviation from this normal form. If made slowly, 
gradually, and by things and persons that are honored 
and res[>ect«d will pass muster witbtiut a smile. Bven 
if B bit of behavior Is done bjt one who is expected to 




«o that tmrtteiav ■ 

with attentkm, Tim, 

In an Isolated position had PM/tontm af .iow 
gyrations, others reoad hlMt^ will hiMI ^ 

imiute him. If, kowever, a Me^o^GMl edolster wem 
do exactly the same thing, not BtCeashdlj^ ta bts 
hut even 1 b a daacs ball, maUd bU 

just deserts. ' ' 

A husMrtst ulwsys trtss to dMIra^ 
oiMitoe of woeOs. eyents, «ud hooiuu Tto 

more the puritoa toves sj^mmOtryj the twaeu jrour UMny 
Andrew hates it, The former bolsters up uU pMeettoo, 
the latter renders It ridtoulons by a sudden temditUtien 
of the correct janportlons. The greutor the OOUtaiM 
and unexpectedness la this arttflcUl asrainwttTj' the 
funnier the result 

Bnperlortty is a sensation that ooeompunlsn foot 
reeogttitiou of an abruptly appearing InoonsIstMMT jU 
form, word, action, or event. Wbmi Mrs. MUfaunop soys 
that the eight of the poxw cat doundantog abent In hot 
grease was "henrtrcndertng,” yonr vtudiy is tfeUad to 
think that you know the e m n t s e t word In heart¬ 
rending. This together with the aaynuMtry and tnooo- 
slstency os well as contrast In the senteoee, all stir 
yonr resthUttles. 

There Is no true distinction, as smne phUosapble 
qulbblera would have you beUeve, between urli, hnmor, 
alep-stlck bufBoonery, and Aristophsusslan fun. All of 
them a» based upon these aams tnndwnenlaj thlnga, 
whereaa one has to do vsdth words. Anottier has to do 
with thoughts; while a third has to do with behavior, 
the fourth has to do with events. 

Vanity, 

Superiority, 

Debasement, 

Incongruity, 

Asymmetry. 

Sudden, emphatic contrast It is alt a men matter 
of elementary addition. Sven those InstaBoee of pathos 
that art* ufMiii the border-line of laughter and sorrow are 
linked closely together. For do not both of them stir 
you to team? The warp of melancholy la Intermlngleil 
with the woof oi hilarity, and both weave a textile that 
covers the heart 

Nobody can have a real sense of hnmor who takes 
himself or life seriously. The first stei> toward the ac¬ 
quiring of the humor faculty Is to take an honest meas¬ 
ure of your own unimportance In the world. Anthony 
('omstook, IHnuneUne Pankhurst Barrett O’Hara, 
Charles F Murphy, •■x-Oovernor Sulser, and Theodore 
Boosevelt would all have been more eflktient and more 
true to the world and to tbemselvea, If they were gifted 
with a better appreciation of their own plentltol lack 
of humor 

The I’urltan conc^tlon of life, like that of vice. 
ernwiders, suffragettes, and most mtsaders, scome all 
trifling with Its weighty realities Isigic, symmetry, 
sujierstltlons, and the human machine must never under 
any circumstances he Interrupted fnan the even tenor 
of life’s way Neither Isaiah, the Athnnaslan. or any 
of the Old Testament contains humor, so then what 
right have you to laugh? 


Unluckily for this tyis* of militant morality, hiimau 
nature will lie forever human nature. So just as there 
Is only one chemically pure vloe-eniaader in each ten 
thousand men, »> there Is only one man In ten thou, 
sand who Is physically and morally able to keep his 
face etenmlly straight 

Humor, like the other sijarks of the human aoul, will 
out, and no anathema from Comstock or clergy will 
long suptireea a Malielalr, a Hwlft, a Hterrie, or a Judge. 
Jocosltes are always strictly human, even when the wit 
Is decorous, (iroes Incivilities, made {silatabie by fan. 
are like caviare to epicures Your worst and most un¬ 
fairly treated enemy can always la? deprived of sym¬ 
pathy by wrapping yonr attack upon him In laogh- 
Insplrlng words. 

If you would know, then, why a psrtlcqhir occur, 
renoe, phrase, situation, or bit of Iwhavlor stirs your 
rnWrlff, pause calmly for a moment and honestly study 
your feelings. Your vanity will be given a shook, if 
Alexander Pope was right, when he said: •‘iJentle doll- 
ness ever loves a joke " This, however. Is only part of 
the truth, for gentle wisdom and gentle education also 
love jokes. 

To Jest is human; to be serious, a crime I 


Zollne Pad EUd “Tee Much CarboH.”—ZdiOa— 
fuct that was to make motoring cheap, and t Hi was to 
do all sorts of other things—is a thing of the poet. At 
small expense a coterie of motor oar moaufaetttnni oub- 
mltted the product and its inventor to a few rigid t««t« 
which proved it a failure. From a proedool XwpeM 
the fuel would oot work, beoouse it pendstod 
toUiring in edd weather, and even in moderoUg^ <Wo( 
weatfiar it would dog up the feed pipes. €lhein)irta who 
have aoiOyted it say it has too mueh corhon, (ttaMM, 
in foot, than could be explained by the 'Owir 

stitution of the ingrediants which Oie invgbtog 
tued, 





aOENUFICAMBaCAN 


90 





llOT^nment Cp-<^ration With Our Industries—I 

Why Foreiifn Markets are Closed to Us and How They May be ()i)ene(l 


WH» tMKk «* th» vtHa* at todiwW*! »• 
iu »B «M tfi tbe iantuvauiA at oar 
tuiH/ai, it Pi wUt Indueo lUlHtfuiturora to «asa«e teeb* 
to <l«Ttoe ^roQOMPfw tor nwateotortog tiie 
■ga^ bmetph Opff iMtve parCboMd al»roa<l, U 

0|}«n vp lor^Ko atorlKts tit^orto dosed to ui, it 
V¥Kt 9Wn « tuttibiMU besBlfctiPaii. But onlew tbe 
edffiNiilfcs ooDdlttoaa «n rlfAt It ohit not pay to spead 
mamotw ti» soleattflo tovt^eagutloD and in building Cao- 
tmfM. Soomnalo cmii HtI w M i «m. in part, controlled by 
gto'd^tmkfwei. and a !■ am pvmm ot title oetlde to die- 
ootw idketiher or not om^ Qawtamaat to enabMog Astert- 
can oaiiHaUsts to iMUta tlte ntnat at the oigiortimttles 
eroattoHy tbe pe ti mt onafllot. 

Pttptm tito tooat oeMptouooa exaw>« oi our apiMr- 
eot ladltterenee to ipAwMal reeearcb to to be touud in 
tito dtomleal InduatEf—at least tbe aewamtierB told 
na asv 

POmt tka BetobHdtweii* at • Caal-tor Chamtoal 


met*#^ Osltlctoed ttwit aar other, we may w«U enter 
into a (BaeniahHi wttoa dMiimltioe. bearing in mind that 
tttor aniiy to a leeaer degree to other manntoct^liig 
ao tl e iU e e . Then was a wild acniTytog abont for 'ayes 
and detolcahi last Angnst Tezttlo maaufactnrera 
tKtogbt ail the colon that they could carry in stock. 
Oartain obanMcato. iiattl<nilatiy aome pharmacantlRat 
twodocta, were add at a great adranoe over price* 
wbkh, even in time of peaoe, ware oonaidered too high. 
The newHpapera took up the queatlon, and retber hys- 
torlcaHy accused American chemlats of Incompetence. 
We had boilt up a great steel Indostry, a great machine 
tool Industry, a great automobile Industry. Why hadn’t 
we bnllt up a great diemioal Industry? Becauae Oer- 
many had a chemical monopoly, because the whole 
etruetnre of modem organic Industrial chemistry is 
tiertaan, It was thought that the German mind must 
bo endowed with some magicsl power of penetra- 
tkm not given to tbe American. British, or French 
Intellect 

The truth Is that there Is nothing tbe matter with 
tbe American Intellect W« have no chemical Industry 
and we are not likely to have one until the proper 
ecotKsnlc condltlcms are created by legldatlon. And 
that statement applies to other ludnstrtes as well. Since 
tbe passage of anti-trust tows the proepects are gloomier 
than ever. Tbe whole question has been argued back 
and forth In meetings of technical sodetles and In pa¬ 
pers publtobed In technical periodicals. Those who 
take a deeper Interest In tbe subject should read tbe 
very detailed analysis which Dr. Bernhard C. Hesse 
made for the Boartl of Directors of tbe General Obemi- 
cel 0(mipaii.v, and the recommendations which the 
New Turk section of the American Chonical Sodety 
has made on the enlargement ot the coal-tar chemical 
Industry In this country. Both will be found In tbe 
Journal of Industrial and Begtoeertng ChemUtrif for 
December, 1014. 

As Dr. Hesse points out, tbe world's market In coal- 
tar dyes comprises about 900 distinct and different chem¬ 
ical substances, which are made by the akl of SOO prod¬ 
ucts of transfomuttion, themselves not dyes, often 
products obtained or obtainable from ctwl-tar by distil¬ 
lation, refrigeration, expression, or the like. No Indns- 
try present# so many Interlacing problems. Yet so tbor- 
onghly have tbe Germans done tbelr work that In 
starching for new outlets only one unexidorcd field has 
been opened In the last ten years. In other words, all 
the ptoneer re sea rch has been coinpletod, and the task 
that remains to pnrdy nlbteantile in character. 

Dr. Hesse sums .up the dtuatlon thus: 

*‘Utmdly speaking, sS tit* mst «f tiu world, outside of Cl«^ 
Biagy, mei^ ossssifelee totensedtates purebssed from (ler- 
aaay latn flnlslied dyes; OenaaDy alone mdtos sll its own 
latemedtotes; tost ta, eerssany issfcw all the dyS-psrts sod 
toe rest of tie uoM aMNty sssemWes tbeee dye-psrts lato 
flnisIMi dyes, NeadtaM to say, toe one who rontrols toe 
asurtfactore of Ayegarts adtaatty eoatrats tin mannfsetur# 



TMa U the flrtl of a eeriee of artiole* u)MvK the 
daaatfnt) AmaioAn intend* to pubUth on our 
preemt iadattrial orUit and on the best methods 
of taMstff .ageoMfdge of the commercial situation 
creaM by the sear. Because American* cannot 
possibly hope to succeed in enterina forcipn mar- 
hats seUhout first inquirino into the attitude of the 
Oovemsnmt totoard indwitry in general, it iieemed 
advisable to ascertain how far rcccnf industrial 
lepMation assists or arrests our eapot t U ade Ar- 
oordiaplp, this phase of the subject i* tukm up in 
the present article. The subsequent articlcn wtll 
indicate how far <w own industries have been 
ajSreofed by the war, because theg can no longer 
obtain from Burope the basic material* which they 
require, astd how, by wteans of industrial tesearch, 
theg map reader themselves independent of Europe, 
not ontp for the tisne being, but forever. The arti¬ 
cles were prepared aftet mang inlerviev)s with 
Oovemmental efiokUs, prominent manufacturer*, 
able lawgers, political economist*, and mduitrial 
research scientists cemnected with private labora¬ 
tories and our leading imiversitie* For this reason 
the series map be regarded as a refUretum of the 
best American poMtU'ol, legal, and scientific opinion 
on one of the most important problems whwh lon- 
front the American public to-dag —Korroa. 


Why Government Co-oparatidn Is Nscsssary. 

If this wonderful Industry is to be cstubllMbtHl in thlH 
country it can only be with Governmental co-oimratlon 
An economic balance must be maintained, production 
mnst be carefully watched, wasteful cempetitlon must 
be checked, prices must be fixed by agreement on some 
prodocts so that the whole enterprise may flourish 
The nllgfatost change from one of tbe opt’rations mav 
aerve to upset this e«H>nomlc balance. In a word, only a 
trust with tbe power to control production and the mar¬ 
ket could eatabllsh a great cool-dye Industry in America 
—the very piece of bustncHN ma<htiicry which Is most 
abhorred In Washington. The huge chemhal linns of 
Germany are knit together, more or hs<s, in a etanbiun- 
tloo which Is able to dtanlnate the markets of the world, 
and which exists not only with Governmeiital Hiinctlon 
and under Governmental control, but to a certain extent 
with tJovemmental en<*ouragein<*nt If we are to omi- 
(wte with Germany we roust employ the same economic 
we# pons 

Tbe spet lal committee aiusduUsl by tin- New York 
seetlon of tbe American Oheroleal ScKiety to study the 
chemical sltuatton arrlvtal at the wiichislon tlial “alter¬ 
ations in our tariff law are Inevitable” If we are to 
have a oiai-tar chemical industry The nalhm as a 
whole must bear the burden of expandliiK industrial 
chemistry lu this country. Private <'ai>ltal cun do no 
more than It has done. German plants euiniot Im> vnlutsl 
exactly. They must be worth several hundred million 
dollars. Since they were built decades ago most of 
them have long since been ]wld fur In proills Couple to 
that financial advantage tbe |)ermiHHlou to use such 
co-operative commercial devices as {tools and sclllug 
agreements, and we need no longer wonder wliy, under 
present conditions, we ore not likely to have a chemical 
Industry comparable with that of Germany. A protec¬ 
tive tariff would not plaiw us alttigether <in a par with 
Germany; but It would at least make it profitable to 
engage In a few chemical activities 

We cite the coal-tar chemical Industry Isn-auso It Is 
the most glaring example of the need of Government oo- 
operatloii that we can find. The dlfllcultles of estsb- 
lishlng that Industry are found In a leaser degree lu 
Other li lostiies. But everywhere the German trust 
looms large. 

Trust-rkkUn Carmany as an Invincibl* Competitor. 

Fven In the halcyon days of great eomblimtlous tlio 
United States was never so trust-ridden as Germany 
At the present time there are more than one thousand 
trusts, ’’oartris" and ayndteates, covering prav-thally 
every line ot bilsiness. Credits, prices, packing charges, 
sample shipments, these and many other things are 
regplated by cartels and conventions. The whole sys¬ 
tem smacks of the German army. It is organised 
effldency pushed to the Very limit Needleaa to say, the 
German people reUsh these cartola, trusts, aud s.yndt- 
catos no more than we relished our own combinations. 
But the Genaon courts have viewed this crystallisation 
ot a nation’s Indtwtry rather ccsnplaccntly on the whole, 
andl the government assumes an attitude of encourage¬ 
ment, particularly when the wunpetltlou of a foreign 
natkui Is felt We saw that In the potaah controversy. 
On the other hand, public opinion counts for more with 
tniat nifyvto* to Germany than it does here. To be 


icKHnlcii us an oppicsstir is not n social dlstiuctioii. to 
be looked up to us n successful umn—aud success vs 
measured lu Genuauy by hik U titles ns Kommerzienrat. 
or Gehcimrat, ot ICj-ccUcnz, and by other hointrs which 
the various klrigtloms. duchies, iind ju liiclpulltles would 
hardly dare bestow on u commei cbil Tiberius—counts 
for more than iiillllons Tliat is why greed Is auto¬ 
matically restrained 

Germauy owes lier luarvelouH worbi-siicis'ss in large 
measure to these permissive trusts Tbe gient West¬ 
phalian Coal Syndicate, which controls pimflcalh the 
entire outiiut of fuel In North Geriuauv. has given Ung- 
llsb cool owners, struggling against one aiiotlier for a 
bale existence, a taste of wUut a trust, bai ked by a 
government, cun accouipllsli The Kugllsh mine ovvneis 
eare little vvhat priee they ean olituin, so long us they 
luulutatu a full output But the German eolllerles are 
In u working alliance that would Ite eouNlderevl erlin- 
lual In this tountry under the .Sherman and Clayton 
laws They distribute on fair lines the burden of loss 
or tbe balance ot jirodt with due regard to the nsiulre- 
menls of Individual collieries English coal oiKTutors 
Iwve Imh ‘11 forced Into combinations to fight the Ger¬ 
man syndicate, for the sole purpose of snpiHirtIng prlix-s 
at a reasonable level Beyond that they may n<»t go. 
They ean never hojje to do more tliari avert heavy 
loss lu bad times and earn a mejiger profit in good tliiH*s 

Kluillarlyt the great 8tcel .Syndicate of Germany has 
lawlied English stw'l makers to the wall It dotides 
what Is to he sold Inland and on what tonus, uinl It fixes 
the (piantltles and i)rlc(>s of steel to bo cxivorksl Tariffs 
enable Us mouiUns to cs)minHn(l the homo marker 
Tlius It Is ivosslhlo to export the entire German sur¬ 
plus pnsliictton at less than vosl and tax the German 
consumer f(»r the loss Gorman common Iron bars are 
delivered and sold in Birmingham at a tun loss than 
It costs to iir(sln( o them in Midland rolling mills All 
this Honiids very familiar to American cars We rather 
Illume ourselves that W(' have slopped a praetlee neither 
to 1 h‘ emulattsi nor encourngvsi, hut that same practice 
must he ns-koinsl with on enteiing foreign markets. 
We foroset' the lime w hi-n an InlermitJonal agreement 
must la* arrhv'd at by Germany and the Unltevl States 
in ordv'r that a csslo ot oommerctal ethics may bo framnd, 
by the terms of whhh laith Gt'nuuns and Americans 
must abide But until that millennium ismies we must 
face the fact that the Gorman trust exists that ft has 
the backing of its government, and Unit It has the pviwer 
of dumping In any market whhli we seek to enter tons 
of giaxis which are not laily normally cheap, but which 
arc dellberiiteh sold at less than our •'ost of maimfac- 
tme until we aie driven from the field V’rcavsthe 
tariffs alone will not hel|i oiir Iiome industries Some 
form of “anti-ilumplng elause" Is necessary, the fram¬ 
ing of which will he a severe test of legislative In- 
gi'iiulfy 

Th* Futility of Half-way Measures. 

How little even American business men reali/e the 
utter futility of establishing In this eonntrv Industrie- 
which <ould not exist without ia>rndsslve eomlilnatlons 
may Ik' seen fiom the rc|s>rt submitted last IbssMulier 
hy Uie sisHiul (’ommltt<s“ on Trust Is'glslation tv) the 
Board of Idrtsiors of the (immlit'r of ('ommerci> of the 
liiltevl .States of .tmerlc. Those who slgnrsl the rv-- 
port recommend the passage of a hill which would ikt- 
mlt combinations cntcnsl Into or carrlvsl on In gvasl 
faith, for the svile pur|)o«e‘ of Indcaslng, faiilitatiiig or 
Is'iKiltlng exiHirt trade Such a hill would not he of 
muvh usv‘ tn estalilishlng a dyestuff Induslrv, fvvr ex- 
ami>lv- It would he dlfllv ult iuihMal to imagine how the 
humlretls of hy-iirvaluvis and lutermvsilatc i>nalueta of 
tlvo great German ehemical Industries vsuild Is' suv- 
cessfully hundlevl, both from a manufni tnring ami a 
commercial i>olnt of view, on any such basis as that 
pntposvsl The invuistiri' advvK'atvHl seems Inteiidevl to 
meet the vsvmiH'tlllon which may ho e\|)ccted in for¬ 
eign trade from a comhlmithai of luivers la'yond 
the control of our Gov erument --Imyers who may dic¬ 
tate the prices at which American gtxsls may bv' sold 
In foreign markets In the ahseuce of authority to 
American mannfactun'rs anvl pxi>orters tv) ev)-oiMvrate 
to maintain prbx*« uhroavl 

As matters now- stand U Is doubtful if, nmler tlie 
Cla.ytvai law-, a grvmp of vsjmi»etlng Amerlvan mainifav- 
lurvvrs eviuld even engage a tsimmou selling agent to 
introduce their govids In foreign markets—sv> compliHeh 
have we tied thiir hands. 

Tiiaiika to the Olaytoti law-, stfll juvlblalh iiiicon 
stnied, our great manufacturing eoriK)ratlons ma.v not 
legitimately use the powerful niachinerv of vomtilim 
tioii In their struggle for foreign rvs'ognltlv)n A new 
enterprise which la to be conducted v)n the large scale 
tOomoMsd »n papt JOS.) 
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I'm 1 il|i(Hri - K(Kldrfttliiii (if tin' riltdimn skull hy W 
1' I’Mriift Till' iu(wl I ucius fwiturc* vt tills aspeot of 

th<> skull (in' the low ilnnie relatlvelv sllithl di m loiinii'nl of 
tlie iKiDv rhlgis OUT tin i'\i« mill the Krcnt Innirtb of tbc 

k'lii 1! ilniwcrl- Skull ot nil Aiisliiilliiii iihiii Igiiiul In tbU 
till' iliiiiii' Ilf till' skull 1« BIS II to Im mill li higher, the brow 
rlilgi'B lurgur and the palute shortei 


Fia .I (TIpiHtr) Inside of the Plltdnwn skull, showing eon- 
Ui't lietwoun the squamosal, or tem|>oral Imiiio, and the parietal, 
iiiarkeil, and the low floor of the fore part of the brain case. 
The slope of this floor should be compared with that of the 
Auatrallaii aborlglDal, sliowo In Fig d Note tbe unusual 
thickness of the skull wall 

Fiu 4 iLuwerl - Inside of skull of an Australian uborlg 
Inal, Kliowlng eimiparntlvely large brain lavlty 


Kill n (llpiicr) —Aupcriui(Kia«d outlines of toe I'llliiown skull 
and that of ah Australian aburlglaal. bringing out cbaracter- 
Istlrs shown In Figs 1 and 8 

Flo 0 (Igiwcrl - Huperinijiosed ooutoors of the left half at 
the l>H( k of the Filtdown skull and that of the Auatmllan 
alHirlglual Note tbe enorinous width across the base of the 
FIltdown skull The dark shaded arena In all the llgurea of 
the PlItiloWD skull rvpresent restored portions 


Details of the tMUdown skull, and compariaona with skull of an Australian aboriEinal. 


Mankind in the Making 

The Direct Anoe.stor of the Modern Man and What He l^ooked Like 

By I’rof. W, P Pyt-raft, Britiah Museum, l^ondon 


T HI; lilstorv (if iiiHlikliid in Hic inaklnK is still f»r 
from (iiiniilete uii(t tills Is <‘sis*i iullj bwi iti tegard 
1(1 its ciirlv (hiiptcrs Most of wliflt we hiiu- gleaned 
on tills heud Is III till' iiiitiiii' of Infcicnee, dninn from 
tlie nide sloive \sei<liiiiis whtdi hine hurvUed Ulm, Unty¬ 
ing no trace of their milkers 

The dis((i\ei,\ of till' now famous fruguieills of an 
llidnhitulily luiimiu skull at I’lltdowu, In Sussex, whliti 
WHS lirsi lUilioiiiK (Ml at a meetltig of ttu (Usilogtciil 
S(s'lel,i of liOtid((ii, I)(seuila'r INth, 1)112, was, there 
fore, au eieiit of ejaa h-mukliig iiuiiortariee, foi not oiilv 
was it found In association with rude stone weapons 
of the tjiM' known as '(silllhs," and wllh remains of 
animals of older tviws than nii,v hitherlo assislaled 
with earlv man, Imt It displuyed f('a(iires more primf- 
tlve, more ais'-like than any yet discovered Quite re- 
eentl.v a further lliid has heeii made of a crude sort 
of sriear-head, tnndc fioiii the thigh hone of an elephant 
This was ohtaliied fioni the same area as the skull 
Itsidf and fr((iii Its luglih iMliierallyed (siiidltlon there 
can he little (loiitit that this vyas yvlelded hj the 
I’lltdowii man oi liK ((jiileiiiiioiailes .SIik e the preeim> 
geological age of this skull Is still a iiuilter foi deliate— 
as to vyhelhei It Is lo he r('gar(l(Ml as of \erv late plio¬ 
cene or early |ilelsfo( eiie It yiill lie more protltalile to 
discuss In these pages those fialures of (he skull itaelf 
yvhlch tune made It of sui h siiiireaie liiiportaiKe iis a 
“mlHsIng link" lii the (halii yye me eiideay orliig lo foige 
These hones of ( oulcTUioii, for '-mh they s|m'<s1iIv tie- 
eame, reiireseut tin luof and hai k of (he skull, the 
temporal bone, yvlth Die great tilaiigiiliir lasiiii haiglng 
the lUleruHl cm, and, exiernalh, n part of (he honv 
arch which runs foryymd to (he eve and last, hut hy 
no uienns lcas( the lowm jaw oi radier the right half, 
containing two molar (eelh Later a lelatlvelv huge 
e/iulne turned uji of whhh iium anon 

As l>r Smith Woralward (lertlnently remarks, when 
It Is remembered that Koiiii/hinimK flm/soai and IJiimi, 
Hfidelhergcnitin are almost. If nol Hhs<i|ulely, of the 
same geological age, we ace hsl lo (he Inlerestiiig eon- 
eltwimi that at tbe end of the rihsenc I0|i,M'b the reiire- 
sentatlyes of man Id Weatern Europe were already dif¬ 
ferentiated Into widely divergent gduips 
This skull Is no_I<w*Temarkahle when eompared with 
the other undo«hl«dJ.v ancient human skulls, and sug¬ 
gests epneluslonH trf even udder Blgnlln ance The dls- 


(overles of the hralii-yuse of that eurlously a|H‘-llWe 
mail, rilheeaulhroiius, in Java, some years ago, and of 
sey<>rul of the skidls of the Moiisterlau or Neanderthal 
type, liave led to the usHumptlon that early man was 
ehara< terlzed by a low, tiattened forehead, and a licet- 
ling brow, like that of adult existing apes But the 
IMItdowii spys-lnien, Ur Smith 'V\'<KKlward points out. Is 
certainly the oldest typically human skull yet found, 
vet It has u forehead ns steep as mivdern niau, and by 
no means conspicuous hrow-rldges This latter fart 
has lerl to the suggestion that this skull la that of a 
female, and the small huekward extension of the area 
for the niastleatliig muscles Is held to he an additional 
Index supisirtlng this conclusion This, of course, may 
Ire so. but on the othei hand we l[ave to take Into con¬ 
sideration tbe enormous thlekueaM of the akull wall, 
whhh by th<* way goes far to account for the small 
hIbc of the brain 

All the evidence gis-s to show then, that at least mie 
type of man with a high forehead was alreudv In exist¬ 
ence In Western Kurope long before Mousteriaii man 
It Is (urloiis to remark, however, that this aiM'-hnrwed 
man had a larger bruin than the I'iltdown man 'Phis 
upiiurent dlserepaney Is explaiiierl hy the tilnurst Inevit¬ 
able conclusion that the Plltdowii man Is the dlrtvt an¬ 
cestor of m(sleni man. while the Mousterian or Neander¬ 
thal wan was nn offsh(srt from this stock In regard to 
the base there are one or two features of quite ex¬ 
ceptional Interest. In the first place tbe width ex¬ 
ceeds that of any modern skull so far measurtsl hy 
some 2(1 millimeters (Fig fl> Ho wide a difference 
indlcatyd either an err<>r in the work of rerxmstruction 
or some structural peculiarity so far unsusiiected 
Having carefully considered the problem In the cfmrse 
of a restoration I hud undertaken to cheek, as It were, 
the results of Dr A Hmltb Woodward. I oime to the 
conclusion that some struetural peculiarity was (<i he 
sought for, and this I speedily found in the exceptional 
length of the petrtms lame, which proves to be no less 
than 10 militmeters longer than In any modem akull. 
Thus adding this ineream of the two aldee together 
the abnormal width was exactly accounted for. This 
Increase has been accompliKhed by a curlona change 
In the parietal region of the akull for the hinder and 
lower border of this region, aomewhere about the level 
of the top of the ear, and a tittle behind It In tbe living 


subject, has Is-en thrust outward Hence the strlklug 
difference Isdwwm the I’iltdown and nuslern skulls 
when seen from lH>iiind, as In illustration (Hg 5), for 
In the UKslern skull the widest jiart is seen to be high 
above the l>a«e 

ITie restoration which 1 undertook was the first to 
effect a reconstruethui of the fl(x>r of the hraln-ease, 
and to show the lawltlon of the nerve apertures and the 
u|>ertur»'s for the hhxxl vessela, and from the Interior 
of thla It has la*en is)sslhle to take a fairly accurate 
tast of the brain cavity, and espeelnlly of the base of 
the brain In attaekliig this pmlilem 1 may mention 
that this building up of the skull base formed the foun¬ 
dation of my restoration. Tills (simpleterl, the remain¬ 
ing imrtions of the skull were fitted on to it The result 
was a skull differing only In minute details from the 
original restoration of Dr A Hmltb Woodward, which, 
acrordlng to some, and esireelally Prof. Keith, was too 
absurd to lie serloualy considered 

The most conspicuous feature of this skull, when seen 
from the side, la the low roof or dome and the Slight 
develoisnent of the bi'ow-rldges The latter feature Is 
brought even more forcibly home when (be skull Is seen 
from the front, or from above This Is really surpris¬ 
ing, for these ridges In the earllost fossil, men known 
(IS the Neanderthal men, arc enormously developed, re¬ 
calling thywe of the great aiies, such as the gorilla and 
the chlmpanays^ In the Plltdown they are less conwplini- 
ous than In many savage races of to-day 

The face must have presented an extremely ope-Ilke 
ai)peHrant'e, owing to the eiurrmous slue of the Jaws 
The nasal bones, however, weir negroid, not ape-llke. 
The really ape-llkc characters arc etmeentrated In the 
lower Jaw Ho much so Is this tbe y^ase that there 
are some who have gone to ridiculous lengths to show 
that this was really that of au ape. and hart nothing 
t») do with the skull Needless to say such optiilons 
were expressed only hy those unfamiliar with the 
proldems of <K«nparatlve anatesny, and palaeontology. 

That this Jaw did belong tc) this skull is not a matter 
for dispute. Its Blmlan features should not oecaston 
surprise, having regard to the age of the skull, and 
the relatively small aim of tbe brain, 0o4apa]>ad with 
that at a modem Buropean Its most striking fcgtwre is 
the absence of a “ehln,'’ that Is to say of Um 
of Its lower border, which in modem aknllii lirtttttidH 









the >er^ tf tit« tnrtttB* teeth, or *^<rti»ore." In 
tMf M Jew focmd mne reen 

Mto ‘tut iEeM«l%ei« MM feoew* In eMe«M^ce an Me 
Jew," Ahoet Me hnams nature of tttto 
tb(W» % no dotibt, for the (hereeter at the teeth 
reiMem MtJ' nther biterpretetlon impoe- 
Mbto. 

Qntttlng reference to many other eome- 
wbat technical (tetalla preaented t>7 the 
FlMtoWn Jaw we may tom now to the 
teeth. tThe Simian, or apo-Uke cfaaractera 
of tbeae la very atrtidiia, both In regard 
to thMr ahape, and their arrangement In 
the Jaw. Aa In the ape the cbeelc-taetb or 
molara, and pre-uolarB, are placed In a 
wtraiStit Hno one behind the other luNtead 
of in a curve, aa In modem human Jawa 
tVben the Jaw waa ftrat found the pre 
molara, canine, or “eye-teeth'’ and the cut¬ 
ting or laclaor teeth were mlsalng. Never- 
theleaa, Dr. Smith Woodward, tu hla res¬ 
toration ventured to Introduce a large 
catdne. The critics ewifled, and pointed 
out the abeurdlty of each a venture. Un- 
fortunataty for them the mleelng tooth 
turned up shortly after. Attempts were 
then made to show that It coxild not have 
Moaged to this Jaw; but a more careful 
study of the And seems to have convinced 
them that they were hopelessly wrong In 
their proaouncementa. But whether or 
no there can be no doubt but that It is one 
of the missing aeries. And the uiost won¬ 
derful thlug cf all Is that, when this tooth 
came to be oompered with the tooth pos¬ 
tulated by Dr. Smith Woodward, It was 
found to differ only In minute details. It 
differs absolutely from the canine of any 
known ape, and no lesa from that of any 
Unman tooth yet found known, In some 
respects It recalls the canine of the milk 
series, which la what one would exisjct. 

While the skull is essentially human, 
that Is to say. It la the skull of a meralKjr 
of the Kenus Homo, though representing 
a man of low grade, the Jaw, on the other 
band, as we have already nmarked, la 
almost that of an aiw. On this account 
these remains must be regarded as repre¬ 
senting a new genus of mankind which 
Dr. Hmllh Woodward has named Boan- 
thropus Or to give It Its full name Boan- 
thropus Dawsoni, la honor of Mr Oharlea 
Dawson who discovered the first of the 
fragments. 

The form of the roof of the skull, of 
the hrow-rtdges, and of the temiwral-lsiue 
admit of iK> doutit as to the human char¬ 
acter of those remains. What Is known 
as tlie [(ctrous portion of the last name<l 
bone, and the nature of the articular cav¬ 
ity of the lower Jaw, differ only In min¬ 
ute iKiints from the same areas In modem 
men. 

No estimate as to the form of the skull, 
and tin* eraiilal, that Is to say the brain, 
cajmclty of this skull could, of course, l)e 
made until the remains were pieced to¬ 
gether Toward the fulfilment of this task 
<■011810 fixed points were at once avail¬ 
able Thus the frontal bone retained a 
t>ortlon of the outer border of the eye- 
socket, while the hinder jKUlIqn of this 
■ skull-<’ap could l(e positively connected 
with the hones forming the back of the 
skull, this gave the apirroximate length 
of the cranium There waa another actual 
politt of contact with the temporal bone 
and the parietal <Fig. 8). This enabled 
a fairly accurate estimate to be made of 
the height of the skull. Its wldtli, a meas- 
uiornemt of great lmportan<», boa formed, 
the subject of mncJi controversy, though 
aa a matter of fa<rt, there can be little 
room for dcuibt even <» this head. Much 
depends on the correctness as to the exact 
position of the middle line of the skull¬ 
cap. That this baa been fixed by Dr. A. 

Bmlth Woodward and Prof. KlUot Hmlth 
there can be no question, but Prof. Keith, 
of the Hoyal OoHage of Surgeons, Inaista 
that this line haa been placed too tar to 
tiie left, thereby flaaterlally iMweutng the 
atae of t&e brain case, and, as a couse- 
iitUeBOe, the slM of the brain, which he 
inoaoisee us exceeded tiuit of tnodeni white 
saeee of to-day, Xh«t there M absolutely 
we evlAeaee to ooppoet thte view we have 
awhoatlation In Mytag. 

the orttlM hMtoed base been atoguiarly 
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unfortunate, ao far, In their proooum^ments on this 
reetoratiOQ. Aococdlng to them, this skull Is much too 
narrow acreaa the roof, and mtkdi too wide across the 
base. As tesiehlng the root enoui-'h, for the moment at 
any rate, has already been said. 



New Lena Givee Clear Vision 

W HAT was done for the photographic lens somi' 
twenty jeiirs ago lias just been awomiillstie,! for 
the ordinary eye-glass or si>ectaole lens, that Is, 
It has Ims ‘11 ceriectefl for astigmutisu through 
Its entire field It is true that lii 
Ihi- <iise of the photographic lens the 
result was Hccoiupllsh<>d hy coiuhinliig 
several layers of dlffereiit kinds of glass, 
wl'h'h Could not la* done with a sia-etat le 
lens, still It must he eoiisidereil reruark- 
ahle that when we eonshler how vastly 
the users of s|h etai le lenses oninumiH'r 






mat ls> oa1le<l the e\ery day 

With the old style flat lens,^, a lielil 
view of hut Id degrees uiis alTonlcI i, 
If the eye was turned in its s,k k(-t in j 
dlre<’tion the Image which It savy y 
liliirrtHl anil dlstortiHl to such an e\l 
as to Im> generally nndlstiiiguishalile, i: 


vyhol 


this 


‘ It I 


r the wen 


turn his head from one side to llie other 
ns he rt'ad a Hue of print This, hoyvi-yei, 
Is not an ofsTatlon that eyer hi'eoine^ 
leally natural, and the yyiairer of glasses 
Is eonslanlly turning his eves, and yvjlh 
the result that he strains the eve in (Ui 
ili'uvoring to dlsllngulsli the lilurrysl forms 
His-n through the side portions of the 
lenses I.hHt on an Impioyed hnis, the 
■■lorle," yyas tntriMlueisI yvhleh for most 
(lasses of lenses, enlargisl the held lo 
' ahont 5g di-grees and it scs-med almost 
as ucd'pttsl that this was the limit of 
improveminit |s,ssi|ile Tor some years 
hoyvmer, the work of dcsigriliig an onll- 
nary slngh'-pltse lens In yylileh all astig 
mat ism and distortion of the ohlhpie rn\s 
yyotild he (‘Ilmlnuted has heen goitig on at 
the lahoratorles of the Carl /.elss uorks 
at .leim, Germun.y, and as a result. Dr 
Moittz yon Ilohr of th(> selentIHe staff 
has produced a s|as'tJt( le lens uhleh has 
Itet'i) named the 'Tiinktar’ lens that gives 
a held of yision of xu degr,s's (iiltrely frei 
from astigniafism .Mmh as yyeareiH of 
ghiss<,M apprwlate the annoynn<s‘s and hn- 
IJcrfiM'tions of tile prt'siuit lenses It yiill he 
dttlleult to umierstand the (omfort and 
relief alToided by th(> new Punktal lenses 
until they arc trleii iiraetlcallv as piadleal 
(oinjiarlson sisuiis to he the <aily imuiiis 
of judging The right to inanufHctnre the 
muv lens Is held hj the liaiiseh A I.omh 
Optical Comiiauv, the Aim-rhan Hss.s'latcs 
of Carl Zeiss and among the Instigators 
In its develoiunent 

The Detoxication of Tobacco 

I XVrMBKAHLK allempls lune Usai 
made lo protect smokers fujiii the haim- 
ful efftsMs of nicotine So fai however 
lilts objes-t has not las'll ailiievtsl wltlioiit 
at the same time deiuivlng Hie (olaus'o of 
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reiiKSllee, and It deserves piihllea- 
partleiilui'l.v las-iiuse of Its sim- 
,v Dr .\inhhHet has roilial timl If 
inlhiary mltsfoot or huHerlini, vyhleh 
eiy eonuuoii In the eoiiiilrv side, la 
d with lolaieeo the hiiriiifiil effects of 
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has himself smokial dallv some foilv elg- 
aiettes made of (his niKtiire without 
feeling the sllghtesi effeel from the nleo- 
tine At any rate the reiiiedv mav W 
worth a llhil eollsfoot leaves lieing IKT- 
fia'tlv harmless and elusip 

In Arnhlaiel cliilms that lolMieeo mixed 
with eoltsfiait leavi-s retains Its full anvma 
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HM miUvw* auui (Eetutlifopua Dawouai). 


am la-lng an additional fia' 
of Turkish tobacco This added llavor 
should render the mixture verv aeiS'iilalile 
to most smokers 

Plaaterlng by Machine.—A pla.sUinng 
machine forms Hie suhyoct of iiatenl, jS'is 
l.lOOi.W), lo A O. Higgins, Kansas f'lly. 
Mo , aaatgnor of one half to R M Havens, 
same plarye, and provides means hy whioli 
oement or other plasUe eoraposition may 
1x1 mixed and fed on h) the siirfaee of a 
trowel 80 it may be spread uixm a wall. 
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The Heavens in February ^ 

DotorniininK the Weights of Molecules and Atoms by Astronomical Observatioittt 


MINIUM lion of liiNfMllKatloiiH In illffuroiit 
' liniiii Ill's of Ml Iciu'c Is often very enrlous. For ex- 
MINI le no one woiilil MiijiiMiHe oIT-liumI that the welghiH 
of nioleenlen and atoms loiild he iletennlmul by astro- 
nonitenl oliaerviltlons, hut exaitly this has Just been 
done In ii jmiaT by Mr Fowle of the Aatrniibyalcnl Ob- 
seniitory of the Hniltbhoiilun Institution 

Strictly siM-akini,'. the ijuantitv determined from the 
HinltliHonlan ohsei Mitlons Ik the nnmhei of mobs iiles 
In a entile eentlmeter of air iinilei Kliindaid eoiiilltlous 
of iiri-MMure and teni|ierntme, fioin ivlileb the uetiial 
wel((bl of these and other inolei nles iiin linmedlately 
ta- dislneeil This fumliinieiital ulnsiial i onstant a|i- 
liours In tile astronoiiili iil work ns a to prisluet of a 
h,>-|irodiKt hut Us deteimluatlon Is, ne\eillielims, fairly 
jirectse TTie main oh|<si of Ihe woik of the Sinith- 
•sonlan ohser\eis has for main leiiis lieeii tlie atiidy 
of the Sun’s radiation 'I'lie anioiint of alisoi|itlon of 
solai raillatlon In the Fai Ill's a(nios|>heie has tueldent- 
all\ to he ileteimlned and the Mirlallon of llila for dlf- 
ferint Kinds ol IIl'IiI itIm's the loiislant lu iiuesllou 
It la an easy enouf.'li inuttei with mod¬ 
el ii ineasiirlnc 


By Henry Norris Russell, Ph.D, 

general nlmoriitlon of the n(r ta *l*o the rrester. 
damia-r It la, hut the Infliienee <rf thta can be ttotar- 
inliicd, and liaa l>een allowed for iB calonlatlRX the fl|f- 
lires just Klveil 

There la |{«a>d reason to holteve that the ontlrtaDdiflC 
depletion of the aolar radiation on paealnc throash dfjf 
air nrtaea mainly, not from actuai abaorptton of the 
eneruy, hut from seatterliiK of the radtatlon Into other 
(llnstlona tlran that of the direct raya of the Sun. If 
thlH did not oi-eur the alcy on a clear day would be 
black execpt for whatever whlttah dust-hase ullUlt ap¬ 
pear In It. The familiar blue color, aa Lord Baylalgh 
has ahowii, ta n direct ctaiaetjuanoe of thta acatterlng 
of IlKht, which ta produced, even ih perfectly duat-trae 
air, by the gaa moleculee tbemaelves. These nrinnte 
ta)dles act far more iKtwerfully on radiation of nhort 
wnve-leiiKths than on that whoee waves are lomer; 
Imh'otl, the aeatterlnif power for violet light ta tea 
Ilmea that for llKht In the extreme red. Hence, the air 
moUs'iilcs illffniie a fur larger proportion <d! blue and 
violet light than of red and yellow, and the aky looha 
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lug aiipiiiiitiih would have leeelvtsl per 
minute If It had been sltunled outside 
our Mtiiiosplii'M Is a ditlleult prolileni 
If all Ihi solar energy wrere carried by 
radlalioii of a single kind (of a ilelliiile 
w in e-leiigl li 1 Ihe laleiilation would be 
fiilrh simple Supisise that, at iicstii with 
(be Suii ,it Us highest lu the sk\ out at- 
liiospheii lets IK) pel lent of the eiieigy of 
Ihe railliitlon get through to Ihe Karth’s 

suifiiie A ..mil later of air of eijuul 

Ihhkiiess Would liiiiisuill IK) jier cent of 
the (iiergt whieli got tliiough the first 
Intel Uut w( I nil netunllt ohiiilu such a 
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prcM-esH, it ta cleat Ilia 






• rays 


est possible path \s nilglii P, , ,|i 
pherle traiismlsslou ta iiiin li ihinini 
eeptihle liBStluess of Hie skt ninl lis'i 
tloiis can only he ohtnliied cm > 1, m 
the eli-arest weuthei, ami at high a 
there ta a tery jierc ept Ihle lus., ,,l , 
through the air, uiid the pme i n(a.,i 
steadily us the wave-lengtli of ila i 
•smaller, Ftider fatorahle naaliHoim 
HlmoMt 99 i»er cent of the liifia led 
WHte-leiigfh gets through the ali la 
the sja>ctr«in tiK* percentage trausiuMi 
the tiolet to HO, and In the iiltra-tloic i 
licyond the limit of esay vtalbHlty to 
In certain re^jlottr In the Infra-rtsi 
ta altiHUrt opaflae to twdar radltlon, W 
ateorptloh" l>y the water vaper f 


actiMi of the BoleoBlM of Um R0tr» 4KMei#lv to 
Eayl«lCh*a th«My. there exiahi # 
between toe aaMmat nf tote awtotoMw cad 

the number of noleculea per (mbto 
toe laet can he caltoUited. if toat the 

llKht la toe gas and the reCiMttfe HiAk «C «M<.]|ptter 
an known. Ap|dyli« tola fotanite to Itol 

ebeervatlont, rowle ooocludM that toe itoSdMr dit toeto 
culea per cubic omithnetef of air. umlto ttatobjlftt utodt* 
thniB (barometer T8 oentfaueten and tompenti:^'d-de*. 
Cent.) ta 27 bUUon billion (27.«4 X wlto apatoaWe 
error of less than one per oept. Thta la to pnMtlceUy 
exact asreemeat with the very predto ntoe meeptly 
ohtelued In quits another way hy Tmt KUIOHcB «C toe 
llnhrorslty of Ohicago, and to tarmeny Map wttH toat 
of other obaervera who have uaed atiMtoiMy dtoferewt 
metooda of inveetlKatlca. Mow, aoMrdtoc to fUtoda- 
mental chemical prlndi^ the munber et wotsevtea in 
a cubic centimeter tit all gaaaa, under tofl atoadard con* 
dltlons, ta the aame. Moreover, It tafcea U;aB0 edblc 
oentlmeton of bydrocoh to weigh a ftammec Sauce 
we find toat to a fraame of hyttopen 
there are 308 toeoMnd Mlltoue «C htolona 
of molecalee and twice aa many hydnoRsn 
atmna (dOB X10*), add, atoeethe ntotlve 
welghta nf the atoms of the vartoua ele- 
menta have been detennlned vury^ pre- 
ctaely by chemical meai» we an to a jpoal- 
tlou to Htate the actual weight of a Mogte 
atom or molecule of any aabstence of 
known chemical coustitution. 

A concinaiun of more astrtHmmical lm‘ 
portanre ta that It ta Impoealbie to find 
clearer akiea than exist at the heat oh- 
BcrvlMB statlona, nulesa by going to very 
high altitudes. More remarkable to toe 
deduction that a hall of perfectly clear 
air aa big aa toe Elarth (if it could be 
kept of uniform density tkroughoat) 
would be quite opaque. Tellowtob-green 
light, the kind to wkteh the human eye 
ta meat aenaitlve, loees 10 per cent In 
pawtlng through the air above Mount W1l> 
son (equal to about tour miles of air at 
standard pressure and temperature). 

<.>nly 35 per cent of such light would 
get through 1(X) miles of air under stand¬ 
ard conditlona, even if the air was abuo- 
lutely free from dust and base, which 
evidently explalna why distant mnuntalna, 
even lu the clcaroet weather, look Mae, 
for at least two thirds of the lUtot we get 
in looking at them ta bluendcy-light from 
the air in front of them. 

A thickuetu) of 690 miles of air would 
trauamtt only l/200Ui part of the iiMktent 
light and one of 1,000 miles hardly 
1/40,000th of it Now a line bKween two 
points 1,000 miles apnrt on the Bartta’a 
surface psaaea at most ataait 31 mllett below the Karthta 
Burface—Iwta than 1/100th of the Ftarth’a ratUua. 

Hence a Itall of air aa big aa the Barth, when aeea 
from a distance, wmild be entirely opaque eXK'ept for 
a very narrow riio around Uie edge. A body as Ug aa 
the stars would be atlll more Mo-.ao that, of whatever' 
materials a star may be uomiKiMed and however purely 
gaaeotu they may be, the star aa a whole must he an 
opaque body. 

Tlia Heavens. 

Our map shows ara glance what conateUationa are 
to be Been in the evening heavens—-the tgrfesdld gnxto 
In the Bonthweat—Orion, the ilreat and IJttie Dc«iC 
Gemini, Taorua. and Auriga. In toe northwest a** 
PeraeuH, Andromeda, and Cassiopeia; hi the aertliaaat, 
TInw Major, BoMes, and Draco; in tiM K-aSt, loo and 
Virgo; while Oanunr and Hydra oocupy toe dult aooto- 
eastern Ay. 

TTw Planets. 

Mercury ta evening idar unHl the 21st. when be 
paseee north of the Bun and becomeu a UMiratag star. 
During the earlier part of the month, and mtpeidtoiy 
about the time of bis greatest elongattoD OH the «tb, he 
to admirably placed for obeervatlon, ttetttog afctote 8i03 
P. M., which ta an hour and a half later thati *b» Wn. 
On the let be to In conjunetton with inplter, to* Mm 
ptaneta being tittle more than half a dagnte 

Mercury to toe northward, Jupttor to c,,.-, _ 

thuaa the brighter the two, but I M gggg y i top. ig 
(be Incident radlatlou—fully five tlam the normal atmve the drat awftdtode, and the two igilt £|Wii|« miyi 
' Blue. pretty plctura. The two ptanete etowly MMteihB :Wilt 

Almoat cverytolug that le otowrved to due to the iOUartuMi ~r rail te g.) y 



At o’cl 

NIGHT SKY; FEBRUABY AMO MARCH 

hi 111- iniHt particles, on the other band, reflect light 
of all loloTH (siunlly, so when the air ta full of dust or 
hii!'.e and the aky is brighter than usual, the blue ta 
uilMsl with white, awl the sky becomes milky ; while 
on the clearest days the »ky ta the deepest blue. 

The light which goea to make the sky blue ta taken 
from tlie direct Huiilieama, and, therefore, when the Bun 
ta near the borixon, and the path of ita raya through the 
air ta long, very little blue light is left to get to ns, and 
the Snii liMika yellow or even red, whence the familiar 
Hunset coloring 

We may, therefore, apltt up the general absorption 
of light by the air into two parts, cue depending upon 
(he presence of snji|>ended particles of dust or fog, and 
the Home for all kUxta of light, the otbm- dependlag on 
s( uttering of light by the molecules themselves, and 
tiirxiiig UH Rayleigh has ahowB, invers^ aa the fouito 
l>ower of the wave-length. From a study of the Mouat 
WItaon obsi-rvntlona, Fowle concludes that the Influence 
of diiKt or haste on the average clear day ta prac¬ 
tically negligible, the ahoorptloD due to thta cause 
being but 1/200 of the amount transmitted, 

'i bis stati-nieut applies only to normal conditions, la 
1012 the upper air was so full of fine volcanic dust 
from tbe great eruption of Mount Katmai In the Aleu¬ 
tian iKlands that tbe oheervationa of its trausmlmion 
could not be uaed for the present purpose, and even In 
1913. when the dust had bad a year to settle;, enough 
rciualni>d to produce an absorption of ZH per cent ef y 
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kaleicloecop^ photographically for (he 


The Photo-Kaleidograph 

A New Instrument That Facilitates the Designing of Artistic Patterns 

By the Berlin Correspondent of the Scientific American 


I T la not liononUly known thnt thp kalolddatvHx*. an 
far fp(Hu being a mere cliiUirtMt'H to.v, bsH Itoen occa- 
HioiUkllr put t»j pmctloel ukoh. ami haa ronderwl goml 
•ervicm In the doalgatiw of artlatlc pattema for weav¬ 
ing »U1 h, and embroidery, tapeetry, and lliioleam ft*- 
tnriew. Attempts have alao been made from time to 
time to oomblne tb« kaleldoNoupe with a pltolograidiic 
eaniera, though no appreciable aucuesa baa been ob- 
talned in tlila conhection 

I>r (!. Pulfrich of Jeoa. Oerroany, the well-known 
expert In the Held of optici*. haa perfected an a{»parataa 
of pn>ri((ion whh* would seem to he emlnaotl.v aoltablc 
fur commercial porpooeM, yielding an It doea a atartllng 
vnrlety of striking ami artlatU- patteriw for vlaual 
tuepectlou an well aa photograpblc recording, 'nda 
apparatoa haa been one of the attracUona of the Inter- 
natlomil RxiKMltlnn of I’riutlug, held laat aummer at 
liellMlg. 

Whereaa In Brewntcr’a clnaaical kaleidowopc. tmagea 
are generated by retha-tlon on jdnne mirrors, PulfHch 
oaca the atdee of a etralgtat, maaalvc glass rod inatead, 
wbkdi are ground and pollalted with all tbc nccnracy 
oMalnable in large opHctil works such as Uicwe of Zelaa. 
The angtea are Ukewlee adjuated with the utnioat pre- 
dakm to the ligurm prmcrlbed In each case. TIic gloss 
rod b allvered throughout Ita length and Is protected 
agaliist damage by atiips of black glana glued uronml 
Ita olrcuinference. Ib two enda are ground plane and 
poUi^ at right anglea to the length of the rod. The 
whob b aurrounded by a metal tube, allowing only the 
entb to proieot 

The tube thus arranged to altuated rprtlcally alwve 
a hortaontal pboltigrapl^ pbte (18.18 cmitlinetora), the 
obJaotlTe Mof wnwwed to the tower end of tbo tube. 
The dbtaiMW of the tobo from the ])lato Is no adjuated 
aa to projeot a aharp kaleidoscoxdc picture on the lat¬ 
ter. A net of auch roda at various cToas-eecttoua to pro- 
Tided. wiUkflt aw wadily exebangeabte, the eatornol 
tUaoMtoiw of til the tubw rigorously the same. 

Itaeb tube b hew to poatthto by a aet-rtog so adjuated 
aa to tomn* a BMuctaBaa defloittou of ph^rw. 

Tito ftiaitoaMiitol iiatto»t from whtob tbc kalatdo- 
•ooldd iptotdw b to bt otBpoiMd to appibd to Ibo upper 
tm t»d of the gtoto tparj Photolww^ «« «toas aw 
nasd mcoUnitoUr tor CMa parptew. fh« iwrartnrPtotoM 
doMteOtto tMtopwp. tie vartoib aeettoaa of the pbtewa. 
^ or# or m hvmt twm pot oa tb» dad of tiw wa. 
ilteil^libtans a^ tta wsMtow by«r runted toaterd 
i#' iNtewed agatoat the bttor. 

ittfc'Wi.lbto^ehoeato'ltoto a aeotion of toe 

into; •(« fw rite te'toet t oh, 'Itod by redoettou, 


liroducea the most varlisl JuxtHiHwItions of I lib scitioii, 
so as to form an endless variety of tmtieriis 

The pattern Is lighted by mercury light tnucn-lng an 
optical filter, thus kmvlng only tin' Is'sms corrcsiHmd- 
Ing to one of tlm violet mercury lines for pTfsludiig the 
kalctdnscopU' pictures. A slanting plane mirror Insert¬ 
ed between the otijoct and slide projects tlic kstebto- 
«s'0(de pictures on a ground glam screen and allows the 
patterns to be tnspecteil and selected at will In fsi'l. 
they can thus be examined by severnl persons simul¬ 
taneously. Whenever a pattern to thought worth record¬ 
ing, tlie mirror to thrown aside by turning It round u 
hortaontal axis, anti to kept In iswltlon by n liolt, dur¬ 
ing the time required for a photographic rx-conl (utoiul 
1 minute I. Tlie ithotogruphic view bn % lug hei*n taken, 
the mirror to reduced to Ita original poeitiou, wbere It 
forms a light-tight Inclnsurc for the iihobigraphlc plate. 
While the plcturo rem>psai>i on the ground glass wret-n 
The ground aide ai the screen to ttirinsl outside and 
nan tie naed for tracing the outlines of certain parts of 
a pattern. 

Ur. l^dfclch'a new apiwratus eiuibles an Inlliiltc va¬ 
riety not only of aurface patterns, but of nsl ami band 
]iatterus and rosett<*8 to to* generateil Any idiotogrupbic 
glass picture can be lists] as a Isisto, anil Lalcliloscopio 
pictures themselvwi can to* employetl In turn for the 
prtsliictUHi of new patterns 

KacU glass rod niid tulie cnii also to* useit seimrutcty 
for the luapectlou of kaloUlomsiplc pictures, the iihotxi- 
grapfak* objective being replaced by a lens 
The anwratua obviously ailmlts of a numlier of 
nses In the Ilnea of induetry almve referreil to. It may 
prove dealrabb to oopply it with an attnetuneut for re- 
productoc any todlvtdual picture. 

“MlMkMi MtowiriM'’ Wins the Trade^iwk 
Contest 

T will bo remembered that a few weeks ago a notii-e 
appeared In the KapBMTinc Ammhcan stating that 
lit. K. MouUe, of San Diego, bad offered a priae for 
the beat name that would nerve as a trade-mark for 
too parftittw maRutactorad by him, and that the de- 
cbhw waa to be made by Ifunn A Co. The time limit 
bavtof «pind tba Judges have iterfonued tbelr task, 
aud have daoUted that toe wtaner of the price of twen¬ 
ty doliara la Amy Sebree Smyth, of San Diego, who 
waageated too tom “ttUaloB ISemorieH." 

The aunammemeBt atoused an unexpe<<ted amount of 
Intereat and a large number of valuable suggestions 
were reoulved. The Judfw found their task by do means 



A New Bead-etring Fastener 

T he clasiiH or fitstcnliigs urdlniirtl} einpliivcd mi 
strings of bt>ads, siioli ns the iiopnliir penri iiwk 
lacee, are obJectloUHlile not onl\ for lniss-urlt\ In msnv 
iBateueea, but also Itecausc tlic,* inukc it bn-iik in the 
coutlnnlty, and when tlicv slip to ilio front of the 
wearer detract from tin- npis-Hrsun' M hns tovii siig 
gested that pusalhl.v sonic form of fuNlcncr might lie 
devised which would Include as Us clcmenih l>cud struc¬ 
tures corrupoDdlog to the other units of the necklace 
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Shooting the Hozugawa Rapids 

the priee of eight yeti, equivalent 
* to 14 In out money, one may purchioie 
the thrilling exfierleiiee of shooting the 
ruplUs of the Hu*n Ulver, or Hoiugawa, 
which flows from the hlghlonils of Japan 
past the ancient capital, Kyoto Ex))en- 
wlve as this means of transixirtatlon Is, 
the farmers of this partlentar section of 
the country must pav the price of eight 
yen ]ier Isiatload to ship their pro<lue(* lo 
market To suieessfnlly navigate the 
eiaft, such as is shown In the aeeomiMUi;- 
Ing Illustration, refpilres not only eoiisld 
erahle skill hut also daring ns the fiisi 

treneherons amt dangirons, iimnv ismsons 
having lost their lU.'s theie 


Fiffhtinff Caterpillars With Steam 

H <)R1)KS of ( aim idllin s ih'ommI a seri¬ 
ous nieunee to rallioad ofieratlon this 
anuinier on llie Mi Cloud River Rallivmd, 
III Noithern California luK'omotlves (ould 
not make traction Ikh-buso of the milUons 
of wriggling crawlers lliat etoggerl the 
rails forming a sllm.v mass as the engine 
jaisstsl ovv*r them Sand was of no avail , 
er(‘Hot sprinkled along the rails cheeked 
them for only ii lirh'f lime, and the ex 
lasllent of placing men on the eow< atelier 
to swis'p off the ereatiires with a brvsim 
was of no valut' at all Mon* < ateiidllars 
were (rushed by Hit' hiisuns than were 
hruslusl clear of the tra( ks, whllt- those 
that ('seaiKsI all\(* promptly crawled hack 
upon the rails before (he train had passed 
Aiiiiarentlj th(> lailroad was under the 
ms'cssltv of digging trenches for many 
miles along liuth sides of (lie right of way, 
a very heavy outlay, hut the only effective 
method so far dlseovered of holding the 
ertHqilng hordes In (Itev k This method 
had Ihs'I) us(s1 with suevs-ss in the IuiuImu 
camps of that sts'tloti. which had also 
heeii overwheliaed wKli (he [K'st 

However this great exis'iise was done 
away with hv an Invention of Muster Me- 
ehanh John Keiinedv, who devised a sys¬ 
tem of forcing live steam from the hgio- 
motive Isdler ujam tlu‘ rails ata'Hd of (lie 
cowialeher The heat killed the insects, 
while tht' force of tla> J(>t threw their 
h(slU>s oft the track without erushlng 
tlieiu In this mannei, the iirohlein was 
solved wllli slight p\]S‘iise, as Mr Ken¬ 
nedy's Inyc'ntlon was cjf extreme slmtiHc- 
It.y It consists of a couplci of small tuls's 
extending from the* Itoller to (he front of 
thc' IcK'omotlve ami termlmifliig u few 
Imlu's above each rail The engineer con¬ 
trols the steam outlet wit It a simple de 
\l((> After using this Invention for a 
short jicnlcMt, the tsslles of countless thou¬ 
sands of caterpillars weie Imiikcsl along 
side the truck foi miles 


Forcible Feeding in the Lincoln 
Park Zoo 

1 AST siirliig, 'Romeo," a huge snake, 
-Jwiis trnpiied III an Indian Jungle and 
liloiiglit In the I imolii I’lirk Zcsi In Chi¬ 
cago Siliee then Ihoilsands nf mirk 
goers who have seen him coilisl u]i in a 
glass I use In the nnilikev house have 
thought the snake was dead lint 
"Romeo" was slniplv on a hiingei stitke 
Montlis iMisscsl and Itoimsi" would not 
eat His weight dropped fioin ’.0(1 to Liiri 
pounds He \lv, llie animal ki’cpei got 
a male foi tlie re|illle hiil ''Itomeo” le- 
malrusl dtseonsolate 

One day recentiv He \m saw .i iiUUiro 
of a ' gun" usrsi to fcssl si, K animals and 
lost no time In ploi in liig on, 

Wlieii the gun arrived ll wa- Inimedl- 
alely pul Into service Tvvinlv kcs'is-rs 
led Ihe snake from llie glass , asc and 
lilungpcl It Into B tank of hot wntei There 
Ills summer emit was removed Tin snake 
was then [ilaeed on a Itfiv-foot hoiud 
Forty hands were rcsjulred lo hold him 
still The “gun" was fastened at tin head 
of the board Twenty isoinda of , hopfssi 
INirk and locef, ml>(ytf with fresii pigs 
hloocl, vicere placed In the cylinder of the 
fco-der, to willed) a hoW waa attached 
One of the attendants took a potatal sUek 



Shooting the Hosugawa Bapida, Japan. 



Locomotive equipped with steam jets to clear the tracks of eaterpUlars. 



ExtinKuiahing a burning oil well by dieerting the flaming gaacs. 



Fecdiiig a snalw that woold not aat. 


and foroed the onabe's moath oyott, Where¬ 
upon the keeper Inserted g board between 
the jawa. There waa a hale in tbe board 
to allow tbe passage of tbe meat 
Tbe snake was then dragged up te the 
machine, the hose was placed In bis mouth 
and the crank turned Fifty pounds of 
meat was "shot” doyvn the anake'ti throat 
before tbe operation waa flnhdied. 

The Current Sapplement 

M any references have been mkde to 
the method of posolng vesoela throogh 
the locks at the Panama Canal, hut thme 
has been no real description bie In- 
genloiw electric towing locoiBottTea tbat 
have lieen sixK'iully designed and bntit to 
do this important work. The article on 
this subject In tbe Scientific AittaiOAN 
StrppUBMENT, No. U0}{«, for January 80tb, 
1915, gives such u description, with a num¬ 
ber of UluBtratlons tbat fully show tbe 
system adoptetl, and It will be found a 
matter of general Interest Tbore la also 
a valuable iwper by Prof, Joly, tbe well- 
known scientist on the Btrtb-ttme of the 
World, discussing various methods of esti¬ 
mating the agt» of the earth, and the In¬ 
terest In this Is increased by the paper 
on Sea Salt and (Jeologloal Time, by H. 

8 Shelton, who criticises I’rof, Joly’s 
theories. I'lanctoii, the XTItlmate Food, 
contains a fund of tuformatlon about a 
form of marine life that, although vast 
In extent Is little known generally. The 
Function of RuEymes. those products of 
living cells that so wonderfully affect the 
chcmleal operations of living matter. Is 
the subject of an article dealing with some 
of the mysteries of life. Roentgenology 
in War tells of the methods of adapting 
modern sdeucc to the nevx>ssltlps of surgi¬ 
cal work In the Hold The Hygienic Home 
Impresses some facts of eyeryday life that 
should bo mon> thoroughly known and h|i- 
prys'lated There Is a thlnl article on 
liquid crystals by Hr lycbmaim, as wcdl 
as some notes on the IlypnoelH of Fear 
Ill technical subjects there art- Interesting 
notes on Iron Manufacture by Electroly- 
als, and the vulunhle reyleyi' of Arithmeti¬ 
cal Macblnes Is coiieluclcsl The cicwrlp- 
tJon of a new Hydrogcui X-rn.y Tube, itos- 
sesslng siieclal ciualltles. Is of more than 
[vasslng value. 

ExtinruiBhing a Burning Oil Well 

T he aceompniiylng photograidi Ulus 
trates tbe plan which was suecesafully 
employed In exilngulsldug a burning gas 
well In the lied of the Cimarron Klver, 
In the Cushing oil Hold, Oklahoma The 
well, Ivefore the fire, registered slxty-two 
million feet of gas It could not 1 h' con¬ 
trolled, mid It finally caught fire from n 
(oimpllre nearly a ciuarter of a mile away., 
A wire cable whs stretched aeromc the ' 
river On this an Immense hood with a 
tall smoke stack attaelusl, was suspended, 
and this was ftnallv droiqa-d over the gas 
Another eahle had been attaehcal to the 
stack and carrUsl to the river bank Then 
n team of horses was hitched to the latter 
cable Steam frcjm six boilers was carried 
to the mouth of the well All the time 
the hlaae was coming, out Of the stack. 
The stack and hood was Jerked by the 
team far away from the well, thus carry¬ 
ing the flame far away from the well, 
the gas In the stack still burning. Then 
the steam was turned onto the mcnith of 
the W(‘ll, diverting the gas still further 
from the flume, and the Are was thus ex¬ 
tinguished. 


Profit From Forotb 

M any European towns and cities own 
consideiable areas of forest lands, 
and as those are In almoat every case under 
the constant care and supervision of quail- 
fled foresters they are a source of steady 
profit to the communities. An example of 
this Is dted In recent forest notas by the 
V. 8. Department of Agriculture, wblcb 
sutea that Zllrich, Swltsertand, dstrlvea an 
annual Income of |7.a0 iwr am from ber 
forests, which results in a reduetteu Iq-jUm 
taxes of 182,000 each year. 
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gSC^SNTLT 9ATmrsm INITBNTIONS 

Tb«w oolvaiBi nn open to aU pstontcM 
TIm iMtteM ara tniortod br apecUl amnyo- 
m«st wttli the lovoator*. Tertni on appUea- 
tton to tb* Adrertlaiiit Department of the 
ScnmiPto AKsaicea. 

PertalHlUB to Apparel. 

DBBSe FORM.—M A. KOwiKorr and H R 
KoNiKorr, earo of Kayea Mff Co., 496 B 
taeth *lt. New York, N Y TMe Inrentlon re¬ 
late! to dree* forma. Including both the buat 
and aklrt portions, and the main object thereof 
Ip to make auch forma collapalble, whereby less 
apace la rmiulri'd for storage and for shipping 
with the consequent saving 

CLOTU CUTTKH.--r. H Wlu.lAva, 414 K 
Auguata 8t, Bt Joseph, Mo This cutter baa 
a knife normally disposed within a casing 
which la mounted on a track bar along which 
It la adapted to move, the track bar having 
meana lor bolding the cloth to he cut against 
a corrugated mciulier on a haae to which the 
track bar la artfntlated 

WBATHHRI'HOOF (lABMKNT—B UeMAM, 
care of Klolaser, Hyman A Co, 77 Battery Ht, 
Han Francisco, Cal Tbe garment la preferably 
In th« form of a shirt, more eapcclally dealgned 
for use by loggers and other persona and nr 
ranged to conceal a weatherproof lining or 
cane and to allow convenient removal thereof 


Htott, Stettvllie, N. ¥ in the present patent 
the Inveatton hag tot Its pofpoae the proelaton 
of a epoul irnnipThdng a body and heads de¬ 
tachably eonaeeted with tbe body, and so ar¬ 
ranged that wbon the said heads become 
mntllatad or broken they tooy be removed from 
tbs body and a new hoed attached. 

COMPBiaflSOH OB ABDOMINAI. BOP- 
FOHTKR—0 W. Kmiomt, 203 Broadway, Now 
York, N. T Thla Inveotlan has for Its general 
ohjecta to Improve and sltnpUfy the conatruc- 
tlon of adbomlnal supports so aa to accomplish 
the pnrpose for which It le applied and at tbe 


with tbe thermometer extending thereinto and tbe cut. Instead of the matirlal lieliig 
designed for special use In breweries, distil i>la<fHl and wedgwl apart withimi r.mciciiii 
lerlea, chemical works and any kind of estah In the case with the <ouimonlv uswl i utte 
llsbnient where liquids are handled under |•|^^(■1L HHAHl'KNKR - - K i Nn 

conditions where the temperature must be , ..i,„„i,le, N Y This pern 11 shiirpener 

frequently taken ,„rrl,.d „n the pencil It Is eonsln; 

OPTICAL PYROMETBR.—A. C BnansiDH, with ii knlfi wlihli makis, with an nhllgue 
811 Blackburn Avc, Sewlckley, Pa This In a li>iig nr shnrt point as dcslri'U This 
ventor provides an indicator which Is heated niav he mined out of ninreilvi* positfon ' 
hy tile passage of current therethrough, which It U dcsln i1 to mo\, tin eharpi ner up fron 
can be regulated for vsrlous temperstures, pemll point Tin shiirtiencr fornis a rest 

whereby the color of tbe heated metal can be the lingers when tin pemll Ik u«ed foi wrl 

effoctlvely demonstrated, the Indicator Includ- ISII.VCK_K (tIiimfii ninl ) 1' Mi f 

Ing moans for holding a strip of meUl which Address the letter, Tuelnnnn i nl This lu 

can he heated and reheated at high tuiniiera- relstes mori' pnrthnliirU in ,i i.im i I 

tures without chaiiglug Its physical properties „f tp, prlin Ipul nlijiils Is m prn\ 1 

and without oxidizing hruie with a hrsn levi 1 wlnidn tin opei 

KYK BATH—.1 E Kohb (IKl H Elm 8t. of the hraie mat tnstantlv Uh.ertaln win 

Hprlugfleld Mo Thu Invention relates to eye the hraie Is heing maliiialiieil in a v,rllii! 



and motdiig trattsvargaly of tho ww for c«t- 
tlof out tbe ucess plants, tbe said wschanlsin I 
being nyrnngad to cut deep or shallow and 
beldt controlled by tbe operator of the ma- 

oWd*. . , 

•fOWMHml 

(VOOL.—Wi. TMMh AMngs Itnuk Btroug 
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SCIENTIFIC AMESaCAN 


nia4>tiln«« and merhanlral 

STAl'LlNi; MACrilNK V 11 ^-EtiwEI.I Alv 



lOMHlNVTK^N TIirtL'ST IlK^niNf! AND 
I'M ID W. J WcmtENMKHu, n42 Houle- 

\«r(l, Norniiin Okl* An ut tho Itupti 

tor Ik to (iriAldo 8 Imarlnu anti kobI romlilnail 
Iti lAlitrh tin ttiroat 1m balonrtMl Hold prt k 
Kiirc dim ti'ii. wltli niranH for auto 

inatlcally adJuHtlnK tbr aaid oiipoMlti Iv dirertcd 




MI' 


run oil -wicM-iK ,-j II 
lliinibli- Icr Mr MUlooa 
[tnproxrMH'til In Knnd pumpa 


Joi t to pror Ido a |inmp ospoilallv adapted for 


for IriBtaiKC, drUi n wiIIk and tho like 

lltNIi H’r\MI'IN(i MMIIINIO \ Maaha, 
(arc of 1 In Trnnt iV Hiin' Mfk Co Niov Ilrit 



rUarattara an dUtlnKulahod from stampluif di 


tion an that tho aamo may lie withdrawn, hqt 
will lauar an liidloatton nt the Hurfact Nbow- 
Ing that the bit la hnikeu or lo»t 

SWITCH STAND—H. K PHiLiea AddreM 
fioldatoln and Miller, B1 Paao, Tex Thla ataod 
haa morhanUm for throwing the awltch, and 
In addition ahfnal mechanlam, ao arranged and 
connected to the operating inecbaolam of tho 
HWltch that when the awltrb la In cloaed and 
locked poaltlon the algiial will Ims at aafaty, 
and wherein the aignal opiTatlng meebanlam la 
MO Muinerted with the awltch operating mech- 
anlMni thnt the latter cannot t)o operated to 
open tho Bwltdi until the xtgnal la aet at dan¬ 
ger and wherein the algnal cannot be moved 
Into the enfetv poaltlon until the awltch la re¬ 
turned to dosed and locked poaltlon 

MECHANICAL LUBHICATOB — M jAauea, 
M.l North Tirraie Mount Vernon. N 1' The 
Invention has foi ItM purpoae to provide an 
liiiprovid Btrudori' which may he eontlnnoualy 
op, ruled iiinl (iinaod to feed any dealred quan- 
tltv of oil elthei <outlnuoiidv or Intermittently 
to nil article or piece of iiiarhlnery being 
liibrltnled 

cn VCllMMNT F<»H TH8T1NO MACHINES 

t; .w Kvass, care of lA>nolr Car Work*, 
Ic noir CItT, Tenn An object here U to pro- 
\ld, H divlce by meana of which a teatlng ma 
ihliii audi as that uard for tranaverae tenatle 
end coinpieaMlon teatlng la made uae of In teat 
ing hnrdneaa A further objeet la to provide a 
devhe by nienna of whleb Imrdnoan may be 
l.etid eeiordlng to the »o railed Brlnell ball 
Impreaalon teat 

MUI.HKIt \M) IiRLIVERY DEVICE—T E 
IveskitL care of W .1 llwcher, tlreat Falla. 
Mont I hta luveutlon provldea for accommo¬ 
dating a vt'tv large nuiuliei of tmithplcka or 
matdua In a (omparatlvely amall apace, pro 
videa for the eonvenlent manipulation of the 
tlevlte bv aueteaalve uaera. and provlden a dla 
dinrgf or outlet adapted to he ranvenlently 
poaltloned for the dellverv of the articlea 

MM HINE FOR REWINDINH FILMS—t). 
II Vas Akin and .1 E noBST Aildrem Tripp 
A llurlelgh, Hudaon, Mteh In tbU eoae the 
Improvement relatis! to motion phture nu-eb- 
anlKib. the iiiore particular purpum, iwlug to 
provlile a convenient meana for rewinding the 
photographic lllma, so ua to h-ave theae lllma In 
proper ahape anti poaltlon to he unwound 

HOT PI.ATE PRESS leOU WOOD VK 
NFICIIS O P ItrsiisRi.i, 7S nill SI , Itelle- 
vllle, \ I The Invention provldea a preaw 
adapted to untforn)l> limit thi apread of the 
plnteK for the eaeaivement of ateam , provldea 
means for r<'gutatlng tin nunileT of tlinea 
will n the platea are apri'nd for the l•a,•«|K•ment 
of altaiii, (irovidea meaDa for Rutomalluilly 
ojicnlng til,' plrtlea for dellverv of the veneer 
from till icde twei'U , and provldia heating 


aUdlng rtnga ara prqvtilod toe cuyaMMw wHR 
th« reopeotlve ftoga. 

CAB DOOR SEALING DHVICB.—8. V. 
I'lHiniMaKAM and G»g«UB O. PWc*. AMiww 
th« latter, MS Wa<htn(«»ii Av*.. ilSbtHW, N. T. 
In tht« cnw uae la mndq of « Mlll-ooiitMntnt 
lever fulcmmed on the ear «Mr And koyteg W 
opening for engmgemnt wttb «M «f '« egrtee 
of ottida held on a keeper fxa« to tiM <m« door, 
and a movable kteklng moDtMr on the ohM 
lever for locking the latter ta pooltloB on Ibe 
keeper when the lock le U> opoo Or elooed 
poaltlon. 

MAIN ROD CONNECTION,—a. M. Uoo- 
OBOVI and F. B. Bowako, c«ro et Muogrove, 
Howard * Co,, 144 W FIrgt Bonth Hte Salt 
Idike City. Cub. The Invsatloa tn tble to- 
atanco relatea to connecting rode, pArNeulorty 
to tboae connecting the driving wheela of loco- 
motlvea, and tht, main object ttrereof la to dla- 
tribute the atraln of the engine over all the 
pine of auch wheela equally 

Portnlnlng to Ikeorenilaa. 

JuaoLBB’B faraprbknalia. — r p 

LiTTLSjoBN, care of 'Vanity PuhHihlag (>, 
Tlmea Square, New York. N. Y The object of 
the loventlon It to provide a light, convenient 
and Inexpenatve device having a blilllant light- 
reflecting anrface not damageable by falling or 
hammering Thla la obtained by providing a 
device with depreaalble anrfacea on which a 
light roflectlng medium la provided. 

PrZZLH.—B Onsttna, Hlllhorn, N Y. Thla 
Invention relatea to the general claoa of game* 
and toya and haa to do more porticnlarly with 
a pocket puitle which calla for a diaplay of a 
high degree of Ingennlty and resenrrefulnuaa In 
effecting Ita Aotutlon, while at the aaroe time 
the puaale aflorda eonaldorable arouaoment and 
entertainment 

LAWN GAMW.—J. Nomton, 7(10 E Iflflth 
St, New York, N T. ThU gome, to be known 
aa "Ijiwnette.’' eonalata of a projecting appa- 
ratua having meana for aneburlng the game In 
the gronnd, sneh appantua being pivotally 



LAWN GAMK APPARATUS. 



lioKiNd uinicn i r luuKihN, ii ii 

Sl.KPi'y ami I 1 luisui Last Wilmington, 


hi,lea fnr ileitrii llgfif pnbv tnav be bored 
qulrklv nnri ei iiiionil, iillv 1 riirllii’r obje, I U 
to provide nirnns for boring IioIck of ill/ft renl 
deiifb 

NKWSI'AFKIi WIMI'PIM, V\U I.VriF.I, 
IN(i MAl'HINK i: 'I I’nmsiiv I'lmurron 
Kan TIiIk Invinllon iiIiiIik i„ wii.piilrig m« 



therewith, for the piJrpoHe of etiiibling tbe o|i 
eiator to adjuat the HenKltlvcneMs of tlnee 


ATTACHMENT FOB BOTAUt WELL 1111"^ 
T A BaevHKK, gpsharanc, Albertu, I’nmida 
Thl» Invention refctea particularly (o n Hnfiiv 
iliAlee dealgne,! to recover loat rotary bite niid 
haN for an objert to provide a atructorc wbUb 
Will not only hold the loet or bpoken off por- 


platea having proleded Ktvmm thanioila formed 



Piitne ITIovera and Their Aecroaorlea, 

WATER GLASS—I n Howbu,, Wllmlng- 
toii, N (’ Tills Invention hna referenie to 
eniorgeni v valvi-, as npplleil to liollerM and an 
ohjeit of the Improvement la to provide meana 
for nuloiioiMially Injeitlug water Into tbe la,II 
eCH when the water In tbe boiler haa reached 
a preileternilnevl height 

Hnllwnyn and Tlieir Aereiworle*. 

RMLWAY TfUNTMlLE -A MklKbR, 
North 'JYanaeona Manitoba Canada Thla In 
viiitloti provides meana to think tiu turntable 
at (be periphery to prevent n dvpreaaloD thereof 
In the engini entering the aami A further 
I HUM, of injury to enginrn and flu turntable l» 
tho fnit that tbe track rails of the turntable 
do not make a cloac Joint with the fixed tracks. 



BAH WAY TDBNTABJ.K 


The luveiillou pmvIdi'H iiumna for prndnrlng a 
lontInuouH track from the fixed track to that 
Ilf the turntable for whl< h pur|inae use Is made 
of a filler trork aertlon rorkahly mounted on 
the turntable, and lu order that tbe filler track 
SI rtloo and chocks may move In unison, the 
said aeetlon la mounted on ii rock abaft and 
operative rounoctioDS establlabed between the 
said rock shaft and tbe chocks 

FLAGSTAFF,—F H Kikhkt. 1* D Box »7. 
Hemlock, N. Y. Tbe Invention haa opeclal ref¬ 
erence to a Oagstaff ofiapWl t<a use on mll- 
ronds, and pmvlsloa Is made on the base »«C- 
llon niid In connection with the top roembor of 
(he cHp SI I lion for tying tbe upper and lower 
■ oda of a plurality of signal flags, M, for hi- 
Mtanve, red yellow, gnd green flogs. Botweon 
the top and bvttom tylug-m««iui for tb« llS(S,| 


mounted ho as tn Iw adjusted at different In- 
(liiiutiona wberehv balls designed for use with 
till apparatus may Ik‘ projected ot different 
elevations and distances therefrom 

Pertnlnlng Vablele*. 

WHEEL RIM —W G nbOROIlka 2U09 Bd- 
mondmin Ave, Haltlmore. Md The rim la es- 
IH-i lolly adapted for use with wire whiiels and 
dralgned for cvMiperation with Intari hongeahle 
tire (arrying rima, the Interchangeable rlras 
Keating outalde of the wheel rim, the wheol 
rim having at vine aide edge a fixed stop and 
having at Its edge a aeries of releasable stops to 
IH>rmlt the quirk rmnovnl and rsplaeenient of 
the tntereliangeable rlnw 

BALLOON -I- I) niutoKH. 2014 Mission 
St. Son FraDelsro, Cal Tbe object here la to 
piovide a devhe wherein a vehicle Is provided 
having connected therewith a balhnin or other 
envelope for eontainlng gas, having a lifting 
espadty allghtly leaa than tbe aggregate 
weight of the vehicle when loaded and wherein 
means la provided for the oeenpant for Hftlng 
the vehicle, and wherein other mechanism la 
provided for permitting the vehicle to move 
over the ground 

WHEEL—C II RKTNOLtis, Maxwell, Cal. 
Tbe purpoae here la to provide a wheel adapted 
for use In aotoinohlles aad the like, wlrereln 
the huh is resillently connected with an Inner 
wheel which In turn Is supported by the rim, 
tbr hub being so arranged that It may yield In 
every direction with rcsiHict to th« rim, 

TIRE—S A SKnaMAK and J StivcOON, 
197 Dewey Ave. Tnungstoarn, Ohio. The In¬ 
vention has referonen to a tire having a remov- 
ahle wearing trend Tbe objoct thereof Is he 
provide a durable tire having a mmovoMa 
tread which can be saally and quickly replaced 
and which la maintained In proper poaltlon on 
the tire by the resiliency Niersof and the pres- 
Htim applied to the tread. 

FOLDING HACK FOB ISADIHJW.—G. W. 
SraiNom'nRN, B8 Moffatt 8t., Broeklyn, N. Y„ 
N Y This Invention provides a folding back 
for the saddles of motor cyclos, Meyelos, and 
other vehicles and devices, and arranged to 
narwally bold the hack U aa laactlve folded 
position to purmlt the rider to oasiventently 
monnt and dlsmoRnt, aad to automatically 
move the back into active poMUoo talatlvely to 
tbe saddle when the latter Is oceopied. 

DIRBOTION INDICATGll FOB AtlTOIfO- 
UILBR —-VicTOk Gilrbt aad Ottv* S. OiLomT, 
Address the former. 090 W. 489ad 8t., New 
yorh, N T. TJits liaproveoMUt r»f»ni more 
particularly to a dlrectloa ledlr«t«f for auto- 
luohlles deslgaed to operate In tbe rear of a eonr 
to warn the ehonlfnur of an approaiAlng car iR 
the directioB of travel of the fwaottfuf <ri, 


thh» providtac ah «4i)fMl» EM, 

lag collisions aad accMmtR irdiM.otl«s 

wise be caMefl. ’ , / ' ' '■ 

OGMBINBO »rasD 

BBAaSks-sT. DeooLaa, M iMif* tstttk fhm 
Y«*, N. Y. Tho ta «wt<!tonr 

adapted for uae U YhWota*. aad 

letera more partlflulatly t»' «» 0MWito*U*» 
with a governor for nffutattnt tata ftaw of eon- 
htwttaa fluid to oa ttitm«l ao«li|a«tiaB uMtar, 
of meaaa Cor odmltuaf au)H90«biiatlv« fluid to 
the motor, to be oaoMnued opd «gbaw*ad 
through tbe motor, wkoreby the MUflo oervoo to 
operate os a brake, 

BtM BFREAOB&—0. B. FoWfU, Xoflta, 
Ohio, The invention relotM to whoolwrtghta* 
tools, and more partleulatly to a tool Cor 
•preadlng or drawing the rtul of a adeadi fllHN 
log tbe operation of attadItRg tM rtm «0 tfe* 



siKvkea One of the principal ohjeota Hr to pvo- 
I vide a tool which may be clamped to the ends 
I of a half Hm and operated to spread the rtm 
or draw It. aa desired, in order to faelHtate the 
adjustment ot the rlin to tho wheel spohea. 

RBHIMKNT WHRBU—W. It. Ranpaia, 
1148 Tauromee Ave, Kansas City. Kaa. When 
this wheel Is In use, shockn dno to nnerenneoa 
to tbe road os the wheel paaasa tbereovar will 
be taken up by tbe reolUent apokeo, and when 
any one oe^oo of tbe rim la hearli« agalut 
tbe ground tending to support tbe arelgbt rest- 



RMfLIKHT WHgai. 


Ing on the axle, this weight Is carried by tbe 
three spokes In turn sapi>ort(>d on a single pin 
This eonstructlon provides that the load on the 
axle will bo suceesalvely distributed at dlatnet- 
rlrally opposite points as the wheel rolls over 
the ground, and moveiwnt or displacement of 
the rim Iielng taken np by all of tbe spokes. 

VesIgNii. 

DKHIGN FOR A COVBB DISH.—B, 3. 
JdUMBON, care of Johnson Bros.. 4« W. Broad¬ 
way, New York, NY, In thla deolgo for a 
cover dlah tbe plan view shows a covet oval In 
form erlth a handle at each end. This and ttU) 
side view represent a dish of esqnlalte Uttes 
and effective ornament. 


Noira—Cupies of any of tbeaa pataata will 
be fnnlsbed by tbs Sciamrtpic AisuricAM tag 
ten eenta aaeh. Please atete tb« name of Uw 
^teatee, title of tbe Invsatloa, and date of 


W* wUh to call attenttott ta HM taet that 
we are In a position to reniRm compe t ent mu- 
vices In every branch of patent or twda-Uiafk 
work. Our staff is composed of mtubanlent, 
electrical and ehemleal expert*, thoronffhly 
trained to prepare and proaeeuta all pataut 
appllcationa. IrreepecOva of tb* eoa«l« uatam 
of the auhjert matter invotvod, or of tlM auu- 
cialtaad. technical, or aeieatlfle fenowtodfla in¬ 
quired therefor. 

Wa also baya osaodata* ttooiffbout 1M 
world, who aaatat In the proweUtfam of pMgat 
and ttade-mark oppiicattana flta« |» «> taEta 
tclaa foreign to tbe CMtofl HtataK 
UvMK * Oa, 


Braueb Ofl|«e: 
flSB r Kttaet, N. W, 












■ AttMrtt tf FftnrtMiv 

^ 0«i|jj«>-4il 4it pmp AMtaWtot 

g w ai wm wwaf JfmatcNa b^kb jtb«4 ifHwqn » 
Man pMattt for '*, piMter iaotudinc Itt 
^ 4m bMn, irMitad Mtd fotar witiiout 
lUHfo* (UUy tbv p»teiit«e fllM u AppU«ft>- 
tton for tbe top afosB, vfooh «mkl not be 
fodaded fo a rimfo piktont wttb the pHdier 
<orirtd<nc tiw top, the potent 4oee aottiar 
the aifowiHMe of the eppUeetfon. 

, Bedtfof Pwretca AMeetioiia Im Oeth.— 
The MaportOBee of leeitiiic the fiting of 
foreigA oi^ilioeUoa*, wlrioh may have been 
Med t& the oath of the United Btotee ^ 
pUoatlDn, le empfaaaiaed by the deouden 
of Comminloner Ewing in the interferenoe 
oeae of Steri and Steel v. Myen. In atioh 
om 6 the Cominbatoner said, “If an appU- 
oaat who is involved in interferenoe has 
stated in foe oath to hie original applioa> 
tkm that he Med the ai>pUeation in a foreign 
ooonfoy, that should be taken, in my opin- 
ton, as eetablishing prima faeis that the 
foreign appheatlon was Mi^ by him or 
with his knowledge and consent. If, how¬ 
ever, the original oath doM not state that 
the fordgn applioatioa bad been Med, but 
the allegation is made in a subsequent 
oath or in the preliminary statement, the 
aprpUoaat should, m view of the oonflioling 
affidavits, be given the benefit of the Ming 
of the foreigD applioation only upon a stipu¬ 
lation of the parties or where it is estab¬ 
lished by duly taken testimony that he 
was in fact the party who filed the fomgn 
applioation or that it was filed with his 
knowledge and consent.” 

De d sto na .—-The judgmmit of the Cireuit 
Court of Appeals for the Eighth Cirouit 
in Rosamann v. Gamier decides some u>- 
tareeting trade-mark questions. It is bold 
that the Federal Courts have jurisdiotion 
of all matters arising under the trade¬ 
mark statute, even though both parties 
be oitisens of the same Btate, and that 
Congreas has power under the Constitution 
of the United Butes to enact the trade¬ 
mark laws, especially as a “trade-mark” Is 
a distinotive mark of authentioity through 
wbioh the products of particular manu¬ 
facturers or the vendible commodities of 
parUoular merchants may be distinguished 
from those of others It is also held that 
the proviriuQs of the act of February aoth, 
1905, are not limited to teehoioal trade¬ 
marks; that a word used exclusivriy for 
ten years may be registered under that 
provision, even though it is a descriptive 
word, and that where Uie registrant neither 
gave notiee of the registration by affizmg 
a notice to that effect to the articles sold 
undw such trade-mark nor notified de- 
fendaot of the Infrii^ment, damages were 
not roooverablo fur the infringement. 


Some latereating Ideas Ceneeralag Ag- 

gregatlea.—Mr. Justice Baker of the United 
States Cirouit Ourt of Appeals, Seventh 
Cirouit. in Krell Auto Grand Piano Com¬ 
pany of America v. Btory & Clark Com- 
pmiy, et al., suggests that “aggregaUon" 
in the law of patents means that the clauns 
in and of themselves, indepordently of the 
prior art, show that tbs etements are in¬ 
capable of ooacting to produoe a unitary 
result. Further that a patent for a meohan- 
ism consisting of two os more elements 
Is not neoessarily Invalid as an aggrega¬ 
tion baoause there is no direot coaetion 
between the elements where such oo- 
actieo oomes to produoe a ututary result, 
through the mediation of the operator or 
the operating foree. In dlroussing the 
oaee the Court said, “ It is only through the 
mediatkm of the operator that the jiarts 
eoaot to produoe the new, unitary result. 
Operator stands as motive power. Bo the 
oeotUatiiig hdder and the fixed cutter can 
be a lawful ixunbination only' beoause the 
■ apidioation of 
Mbd." 

fifiHag^an aS Fataata aa lUforaMM.— 

the oMa of «C parts liii(«C«auiia dseided 
by AsfosfoBt CnmMIsgfonit Xewfon is io- 
tSMSttog as akidaiiM wlfoB d oooaUnaM 
df rifwiffos is at^plkM^ Thus he says, 
tihnt patstttnhAity ot a 

Of# foafons fottsd tnfly In a plup- 
ng fofrnw kt W t ft ii Mwwfoiy to «<#- 
'Ufo dipirahp# # 

df .'iMMft 'ti 'ttfo MfWiltllM 
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SEE THE NEW-SIZE $2285 | 


WINTON SIX I 



s complained that they M 

I ZA could not obtain ^jenuine quality in any but the bi^- | 
^ ^ gest and costliest cars. When they wanted cars of M 

g medium size, they were forced to accept medium quality. So = 

s we have brought out the high-grade,New-SizeWinton Six, | 

M with 3% by S^A six-cylinder motor, and 128 inch wheel base. = 

® This car fills a place never before occupied. Supplies a want never M 
S before satisfied. Highest of quality in every feature, and at a price hith- s 

a erto impossible—$2285. And, best of all, we finish your personal ear in = 

S a color scheme of your own selection, making it distinctly you/ oivu s 

a |>er8onal possession, not merely an anonymous vehicle. M 

a Wrtte today for complete catalog = 

I THE WINTON MOTOR CAR CO., 1080 Berea Road, Cleveland, Ohio g 

aiiuiiiMmiiiiiiiinmiiiHiiiiiMiiifiiiimniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiMMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiMiMiiMiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiu 

I IVST PUBLISHED | 

I Pick, Shovel and Pluck I 

^ Further Experiences “With the Men Who Do Thing*" = 

I By A. RUSSELL BOND | 

S Atifovr of “ScUntific Aniorican Boy,” “Scieiitific American Boy at School,” “Hendy Man’n Workahop end Laboratory," E 

I "With the Men Who Do Thing*.” = 

B l2Ba, incho) AllTKhvaly bound in cloth. page*. I 10 illuUntioni, including 5H pagc-plalr, and cnlorra ironti>|urrr ~ 

Al the subbtic mdicatet, tbia volume it a sequel to "With the Men Who Do T'liingt," ulncii = 

toU ol two boys who spent a summer in New York, studying the big engineering undertakings = 

in and about the city. The present volume take* the same boys out of New Y ork and gives S 

them a wider variety of engineering experiences, reaching from the Panama Canal to the E 

Keokuk Dam across the Missistippi, and finally bnngmg them back to New York E 

It ha* been the purpose of the author in explainrog the work and struggles of the engineer, to put = 

the material in such simple form that any high-school boy who read* it can understand it, and, if E 

poaable, to serve it so appctizingiy, that he will continue to read It to the very end. For this reason E 

the mfowial ha* been woven into a story filled with adventure. Every story m this book, no mailer = 

bow unreal it may seem, is based on fact. At the primary object of the book is to instruct, every E 

precaution has b^ taken to secure absolute accuracy of all of the engmeenng data contained S 

A fascinating and instructive book for boys, r^tmg how many big thmg* in engmeenng have S 

been accamphthed. = 

foapliiitg, CaptitHrting, Edmemtinp, Arle* tl.JfO rut. Pottpaid St.65. S 

MUNN "§t CO,, Inc,, PubliMhers, 361 Broadway, New York | 

iWMmMitiiwtMtinMWNtmittMMmtiitiitiHtitiinitiuHiiHiHiiiiiiiitiiiiiiiiiiimiiiiHiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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Winter Tires 


With a Bulldog Grip 
Tough and Double-Thick 

Th# All-Weather tread is an exclusive 
Gooclyear feature. In a dozen ways it is 
the most efficient anti-skid that’s known. 

It IS double-thick, and made of rubber 
toughened by a secret Goodyear process. 
This means maximum resistance both to wear 
and puncture. 

The grips are deep and sharp. They last 
for thousands of miles. Their grasp on wet or 
icy roads is resistless. 

They spread out, so strains are not cen¬ 
tered as in old-time anti-skids. They are flat 
and regular, so they don’t cause vibration. On 
all roads at all seasons they run as smoothly 
as plain treads. 

You’ll find anti-skids priced one-third higher, 
but nothing compares in modernness and merit 
with this Goodyear All-Weather tread. 

Tire Royalty 

Goodyear Fortified Tires with the All- 
Weather tread represent tire royalty. They com¬ 
bat rim-cutting. An exclusive feature holds them 
firmly to the rim. They get the “On-Air”cure 
to save a major cause of blow-outs. They con¬ 
tain a patent feature to combat loose treads. 

We spend $100,000 yearly on research 
and experiment to keep it the best tire built. 
And its sale—exceeding any other—shows that 
men regard it so. 

Get it, for your own sake. Any dealer 
will supply you. 


OODyPYEAR 

AKRON. OHIO 

No-Rim-Cut Tires 

With AII Wt«ther Tread, or Smooth 


The Goodyear Tire & Rubber Company, Akron, 0. 




(tf Ihn (wvurftl nifewupfs natmot bn nom- 
hmwl without thn Mxnroisp of invention, 
ovon though the result is old, the oJaim 
sho^d bo allowed. Also if the struoturwi 
of the rtlferenoes may be oombined or sub¬ 
stituted ione for the other and the oombtned 
funetion 'or result id uow, the claim should 
be allowed It is only when both the 
structural features found in the references 
muy bo ooinhinod without invention to 
mw't the HtniotuH' called for by the claim 
and the function or result involves no io- 
ventiou that the claim should be rejected. 


The Heavens in February 

(ConpliKlfld /tarn fiaffr lOi ) 
the Kith, alien Men ury will he iiliout 8 
degrew abme .Iiipltei , then they draw' 
together iigiiin, and me In coiijuiictlou oiiee 
more on the IHth, hut by Ihlx time they 
are tmi near ttie Sun to be observable 
Venus Is a moriiliig star In SnglttarUia, 
and K \erv' »'ous|iIi-iiouh, In spite of her 
great southern dis'lluution Hlie la at her 
greatest eloiiguttoii west of the Sun on the 
(1th iind rises about 4 15 A M 

.Mara K tbeoielleally a niondng star, 
lieliig lust paat opiMialtlon. but pructteillly 
he is t<H> near the Sun to lie seen 
.lujiiter Is ail evening alar until Ida eon- 
juiietloii with the Sun on the ‘.24111 lie 
will be visible during the llrat half of the 
month as already desirllxsl 

Saturn la on the hordera of Tuurua mid 
(temlid and veiv well pliieed for obaerva- 
tloii. (roes lug the meridian ill s 1’ M In 
the middle of the month 

I ranuH Is In <oiijiimtioii with the Sun 
on tile lat and la Invlalble 

b'eptuiie Is In (liiiieei, nhout one (luarler 
of the wav from the lliiexloulile star Zeta 
Cmicrl toward lletii (Jeiiilnorum. but la 
Invlalble e\(vpt with teleaisiide aid 
The Miaiii la In her Inst ijiinrter n few 
mliiutea lifter midnight on the iiiondng of 
tilt "ill, la new a little la’fore midnight on 
the evimlng of the l.'tth, mid Is in In-r first 
<|iiiirler at Ki 1’ M on the Hist She la 
nearest ua on the 7th. and remotest on 
the ‘.ilat. There la no full moou hi Febni- 
arv thla year, though—air, rather, bet uuae 
- -there were two In .Tnuunry—on the lat 
mill ‘tOtli There will lie two hi Mnreh, on 
the an me tluys of the month 
There w'lll be an niuiulur eellime of the 
Sun on Ft'hrunry IHth, but it la of little 
Intereat to Amerltatia, foi the track of (lie 
shallow Ilea umliily in tin* Iiiillun anti I’a- 
fllit ix'i-Hiis, < roaslng land only in Western 
AiiKirHilu and New (hihien A large luir- 
tliil ellipse Is visible in Aiiatrnliii, and in 
most imrtH of the Must indies, but .New 
Zealand lies enihely outshle the tiuek 
even of till' ix-mitnbi'H 

Ihliiielon t'nlversitv ((baervutiny 


(Jovernment Co-operation With Our 
Industries 

(Concluilnl from pap* 09.} 
ol the (termini isiHi-tar ehemleal hiduatry, 
for exuin|ile, taiinot now tie atm ted hi thla 
fouiitry No eaphalfat would be ftail 
eiitmgli to engage hi it. without knowing 
how far he tsuild meet (teimmi coiniietltlon 
with Its own weapona hi liome and foreign 
imirkelH Wliere, then, is the lina'iitlvf to 
aiM'iid fortiinea In hidiiatrlal reatsireh, In 
eatabllahhig lilghl.v rniiilllisl ehnniiela of 
dlstrlhutloii, III hnlltling u|i Industrlea 
Willili ismld not long wlthatand the at- 
tai ka of It foriuldiible and eiiterprialiig for¬ 
eign eoiiiia-thor wlio la pemiUtwl to Uae 
the vfiv Implemeiita w'hleh our tJovorn- 
ineiil haa Himtebed from our bantlaY 

We are not pleatlltig heri> for a return 
to tlie oltl tluya when truata held iw in the 
hollow Ilf their liauda, hut we are pleading 
for a Judii'ioiia mid controlled iwe of the 
eeiiiiomle advantagea that Bcenie frtm pro- 
diietioii tiiid diatrlhution on a large acalc. 
'J’hi ti-uat lint] the rartel are not utiinlxed 
bli'aalngH fur Uiirmnny; hut ho long an they 
plHv It iireHomlmint part In forelng um out 
ijf foreign markets, ho long ub they are 
HUpiMirted hy a paternal government as 
part of n well-planneil Hcbeme for German 
eominerclal pxpaiiHloii, ho long wUl It be 
InipoHHible for ua to build up great Indus¬ 
tries do|>endeiit on foreign markiitH as an 
outlet for aundua jiPoducts. 
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>«ntiati wliioll you to 

yoB e*D writ# fully MiJ froly to Mu«o 
V Co. for tdvloe in rogard to tit* b*tt way of 
obtaiaiBf protaotion. Plaatc aasd akatahaa or a 
modal of your invantion asd a doM 
tba daricc. explaining it* oparation. 

All eommunieationi ara atriatly aoafidantwl. 
Our vaat praotice. extending orar a panod of 
• in 




mora than iixty yaart, i 

to adWaa in reflard to jutentahili^ without any 
expenaa to tha chant Our Hand Book o« Patanta 
If aent frea on raqueat Thit axplaJna our 
raatboda. ternia. etc . in regard to PATENTS. 
TRADE MARKS FOREIGN PATENTS.ate. 

All patanta aecured through ua are daearikad 
without coat to the patentee in the SCIENTIFIC 
AMERICAN 

MUNN COMPANY 

361 BROADWAY. NEW YORK 
Branch Office, 6SS P Street, Waakinfton. D, C 
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AGENTS StANTBD 

AGENTS 500% ProAC. Free Sample QoM and 
eiWar Sinn laittsn for etora fronta otBoo wiu- 
dnwa Aur one can put on Bis damand arary- 
where Write today fBr llberaf offer to Mfmta 
MetalUcl.aeteeCo ,*M N Clark St.Ohloato.O B.A. 

st/siNEss orroBTVNmss 

REUA 


A GOOD RELIABLE INSTITUTION want* to 
manufarture pntentitd articlee on a nijalty, or make 
Home aatlatartory arraogntinnt with the Inventor. 
aometblnK In the lino of briux or olootrioal voode pro- 
reirnl,—nr w« arc in a iiuelUnn to Dnanoe a amah 
maDUfeoturer who haa mil auflldont rapital to carry 
on hie bueJnem by buyliw H outrlybi or by makloc 
■ome other arranstunont that mlghb bo nauaraetary 
to the owner For partiuulara. addraae J w. i.. 
Box 77a New York 

NEW YORK REPUTABLE OROANIEATION 
(live wlrw and rmporudWo) want to reprenent roanu- 
fu^rvre of new articloe of merit aa ealHnx afanta— 
If y. Htato territory VaJmam HO) Broadway,N \ 

PATENTS POE SAIJI 

L Starter for Intanm- 

mSCEULANBOVS 

A NEW WAR ENGINE of about the tamo value 
to the Army that iho Torpedo la to tho Navy I 
want to boar from a ratlalue Goremmeat Anrat 
For parttoulam addroaa A O Mean,, Clemvltlo, Toi 
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'I 'HIS is the back of a 
wwas (WRTER shield, 
showing the name 
stamped on it. When¬ 
ever you buy garters 
with WRIS stamped on 
the shield, you know 
you are getting the full¬ 
est value for the 25 or 50 
cents you pay for them. 

Af a ufeeuard, always elance 
at the inside of the crarter you 


MSB (MRTOS. This little pre 
caution will insure you completi 
garter satisfaction. 

A. Stein A ComiHinf 

Malm cuurafi't HICKORY Otntn 

CMm#* NMrYvrfc 


(Ituola, piMtIc 
Ti poetic dcacrtptlon 
ummatlon. from ad 


t 

i-.'i 


GilRTERS 

No meinl 
icon touch you> 




bv t Irm ibe old ibrtlli are «tUI there augnwnted 
by Mveral new otxw Ancient, weaUier-mellowod 
mlaUone brina into the picture iilUe uaae. oi piir- 
tect peace Partbor aluna are the oll-flelds with 
their gaunt dnrtclu and their oily pungenl 


■ More Power rHsQQ75 

■ Less Money Op 3/0 — 
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A NarniUvti of Winter Travel in Interior 
Alaska By Hudson Stuck. D D.. K.R 
0 8, Aroliueaeon of the Yukon New 
York; Charles Seribner’s Hons, 1914 
8vo ; 420 pp., illustrated. Price, $3.50 

These arduous Journeys over^tho frost-bound 
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-his sore throat may 
be yours tomorrow! 


Theodore liooaevelt'i tftieei work must bo thot It 
bi ft romftrkftble book by ft remftrkftbto Amerlcftn. 
Thb Elfn OF THE Tbaii. The Far West 
from New Mexico to Bntisb Columbia. 
By E, Alexander Powell. PROS. New 
York: Charles Scribner's Sons, 1914 
8vo , 462 pp , with 48 fuU-p^o illus¬ 
trations and a map Pnee, $3 net 
The author tells and tells dellchttully. of that 


AND daily you arc forced 
to expose yourself lo 
just sue)) dangers of 
infection. For as often as you 
enter a stuffy car tir any other 
crounkd place, ju.st so often 
you are forced to inliale un¬ 
told nuraberH of Kcnns, some 
liarmleHs, others harmful, 
which Kettle in the throat 
limngs f 

Thus it becomes of vital impor- 
laaite to care for the throat rey 
ularly as you care for your teeth, 
es|)ecially if voii are liable to colds 
More than lO.IKXI physieians have 
endorsed Fomiammt - iii tiigwd 


life that threaU-ns one's health 
For Fomiamint dihinfects t li o 
throat - n-leaniiig in the saliva as 
ib melts, a (fermicide thal flows 
into every little enmee of the 
pums, tonsils and throat, check¬ 
ing and subduing thegem]-<'o)on- 
lea lodge<l lher*> and soothing the 
mflained tissues 

Used regularly, Formammt i.s 
scieupe's wav of prrirnlinff disease 
—pleasing in last*’, liandv to have 
with you and to use and .vet n^- 
mnrkablv effective And when 
vour throat is sore, or thrt'alens 


A WULFING & CO , 27-M Irving Ph 



wilder aspects. we .gUmpae Its poodbUIUes m 
minerals and In prodtice, Abora ail. Its enduring 
and adventurous populaUon appeals stnaigiy tu 
BUT bias toward the heroic, and htsMUi a vital 


bare its problenu. and tbeae are sketched with a 
torn pen Among the abondaot fuU-page platee 
which spread the land and Ua mixed pei^ilea M- 
foCs our gass ate several bt aol«r, one, dapicitag 
‘'Overfiow Ice.” being partlcttlarty good. The 
author has covered hte huge canvaa In a laasteriy 
manner, natlJ the ptayaiaai charactarlstlos of na¬ 
ture and of man stand oat befnra us In sweeping 
Um, yet rich In varied detail. W« bear the eter¬ 
nal phonograph drawl ite nasal Jokea to tlte edt- 
OoatloD of the native Alaakatia; we travel glare 
lee ha a temperature td **M betow;” we have an 
opportuntty ot aontragtiag tba B&ghflmiaa and 
the BaUmo; aitd wa. goset tba Iwepw I Me proa- 


The Gyroscope 

The myaterious behavior of the gyroscnpi* i.s a source of 
wonder to everyone From a curious toj, the gyioscopo 
la being developed into a ih'vice of great practical value. 

Ite theory and its method of action arc set forth up to 
the latest moment m the Scientific American Supplement, 

The following numliers arc of grt'at mtiTcstand usefulness’ 


Prcpertl«s of Uj« Oyrosixipo d<s«'rll>«s a pocullsr action not 
generally observed, and dlscuases the elTecl of this proiierty upon 
the motions of the planets 

■clwnmc AaMrteaa SnpplMBMt No. 1844— The (i.vro Oom- 
pass. Its principle and cunstructloii 
MotlUlM AmsrIcaM a w pplsnsowt No. litl— The Oyrostat for 
Hhlps descrllies the construction and application of the principle 
to prevent rolling of vessela 

Sdsmtlfeo Amarfcaa SwgiplanMat No. 1444— Oyruscopk Stabili¬ 
ser for Ships, by Elinor A Sperry 

fflilmillfcl Aniatteoa IBwppIsmssit Ns. 1444 —Gyroscopic Appa¬ 
ratus for Preventliw Shfiw from Kolllng takw up the SchlhJi In¬ 
vention described first la No 1021. and discusses Its sctiun and 
results fully 

Moadke AnMflcui Sapplsmeat No. 1444-Tlie <>r the 

Gyroscope Is an oscelleni article, troallag the subject matlit'- 
matloslly rather than popularly 

Msatnc Amortema SamMonisat Na. lt4»~Thc Gynsa-oiM' W 
an artlclo giving a full discussion of tlie Instnuneni vdihout ma¬ 
thematics. and In language wIthUi the comprehension of aU 
interested 

llglf itii Amorlcoa SoMlosnsat No. ITIf-- A Keoeni Develnp- 
meot in Gyroscopic DMgu. muatrates a new form of gyroscope 
tod mounting adaptsd to engineurlng uses 
■ rtsmUkt Amsritm S f w l s wi sat No. tm—The Gyroscope for 
Balanciag AoroplaaeB, takes up this Interesting field whlcJi the 
gyrosoope alone seems capable of occupying 
SgigMHw A ■■siraw gwgg l gnasat No. 1741— Gyrosexmle Balaoo- 
ing of Aoroulanes, tells of various suggested methods of maln- 
tolntng equlhbrlunt 

tirtoaUAc AMSt4ef« Ail p g i s a ioat No. 1774- The Wonderful 
Gyroscoiie, gives diagrams of the Gyroscope and Its action, and 
appUcauons to maintaining stability of ships and monorail trains 
•ctsstHke Aauricow SnHrtontsal No. 1473- -The Mechanical 
Principles of Brennan's Monorail Car A ludd expoidtlon 
4Mamtlfe« Aiwsrlrw SWMlomaat No. 1414 —The Kemard Aero¬ 
plane. describes the latest design of aeroplane stabllUer from 
—It things are expected 


361 Broadway 
New York City 
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pMtor, ttet bumwiu Mp«l to »9mii lIMiiriM 
•ad p*m NO tbo oNjr boMtIi f< >>»• _*» Id.**. . 
•rthoTOMNi no moio rtooNO or rttWfUi i vamt 
on AUiko thM Df Mtook'i iMMd MMl ffOoM. 
rwt throwd NMl ponetrotlag, wofk. 


^otes 
> andO 



F«rGaiifii^t««i llMEm,£[- 
perimei^ ft Repilr elc. 

-> fMN94i.«o^ 

■HMQI&lt Mii«. In 

aiwM w Foot IInmi, 


Sot'n fnuri the n.ar, Williaui woh un- 
rueogm/alilc -but mtcri'Klmt; Ho ap- 
poart'd III lit! a walking l•loth(•'l-bl)ll(>^, 
arintiil with a nliuilti au<l coiUHU’ltKi, by 
means of a v.aHh-Uib, with a m-trro of in¬ 
formal ulean ooncerruni; tlri'ss In fai l, tbo 
(froiip was whimNical, and thr«>t' .Miiinff 
people, who turnetf in behind it out of a 
croHs-atroet, indulged iiumetliateU in fita 
of inadequately wuppressed laughter, 
though neither Miss Mat Paroher not 
Mr Johnnie Watson even n-motely sus- 
pts'ted that th<> legs beneath the elothes- 
boiler belonged tti an aequamtanee And 
as for tile third of this little party, Miss 
Parebor's \isitor, those peregrinating legs 
suggested nothing familiar to her 

“ Oh, stst the fiin-ee laundrvmans t/’ 
she ernsl, atidressing a eotironv doglet’s 
head that bolihisi geuth up and down 


over her supporting arm Hweetent 
Flopit must see, too! Flopil, look at 
the fuiUM' laundrvmans 

“ .Sli rniirmuresl Miss Parehei,ehok- 
ing “ He might hoai you ' ” 

He might, indeed, smee they were not 
five vards behind lam and the duliiet 
volee was elear and fr*s>' Within the 
shadowv interior of the elotheie-boiler 
were features strii'ken with sudden, utter 
horroi *' Flopit ” 

The attention of Genesis was attracted 
bv a eonv'ulsive tugging of the tub which 
he supported m eommon with William, 
It seemed paswonaU'lv to urge greater 
spied A hissing issued from the boiler, 
and Geiussis caught the words, huskilv 
wliisiiered 

“Walk faster! You got to walk faster I ’’ 


(13033) R 8. J. asks- 1. What U 
the irmatiMt altitude ret raarlied by loundliic 
I>allw>fu7 A The hicheat pdat naetHd by a 
■oundlng halbxm of wbioh we bare a reoard U 
given In the Soiaimrir Ahbbioan. voL M». No 


For further iiorriblr dotails set* “Seventeen," by Booth 
Tarkinjfton, in the February METROPOLITAN— 

a series of new boy stories by the creator of Penrod. All >fo<Kl 
newsstands—1 5 cents. 


face of the eartht A Our own opinion la that 
the air Is ton rare to support a halkxin at the 
helithi of 50 milee and that that altitude will not 
lie peached Still It Is dangerous to My ‘liB- 
possible" In regard to anything 8 What Is the 
grsauwt speed In revolutions per minute which 
has been obtained In pracUoe for a gyrosooper 
A Wo cannot say what la the highest velocity 
I which lias been attained by a gymseope disk 
4 If 11 wore desired to obtain a speed of say 
I 1 , 000.000 rovolullona per minute for a gymoEOpe 
or flywheel (suppoalng heating duo to friction 


No driving gear oould endure such a speed S Is 
It supposed that the osclUatloiui of a wireless dis¬ 
charge penetrate entirely our atmospbertc en¬ 
velope and continue through space until dlsri- 
pated? A The wavw of the ether which are 
used to wlreleas telegraphy are guidnd by the 
suitaoo ot the eaudh. where that surlace Is s good 
conductor, sod sre held to It They Iheretore 
follow the curvatnre of the earth's surface You 
will And this matter dlsciisted to Pierce's " Prtoci- 
pl«e of WIrrieas Telegraphy." Obapter XV We 
will send this book for 83 6 In theory the ether 

oBers no mecbaoical friction. What about oleo- 
tro-magnetic waves passing through space? Are 
they subject to any retardation as compared 
to their condition In our atmoapbereT A- Blee- 
tro-magneclc waves are sent through spaoe from | 


Stroaf faloit 

The ufMCh^-minute Holder—witb «* 
point* and a “shock abgorber. ” Worth 
knowing about Seiid for circular- 

KONTGOMEItT ft CO.. Ta«l Mmm 

lOft-107 PtOtm SnwN New Ywfc Oty 

-RED OEVH." GLASS CUTTERS 
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What SmeM 
hhm^acturer Needs 

T he companies have organ-r 

iased F^jent Departments, w hich 
are as important~if not more so 
—than the manufacturing force. Their 
^laricd patent experts analyze new 
ideas produced by research engineers 
and chemists, secure the fullest meas¬ 
ure of protection, and determine 
whether the idea is worth protecting. 
They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 

jp 

A thousand questions must the ex¬ 
perts answer: Is an invention antici¬ 
pated by prior patents? Can changes 
be made in the invention which would 
avoid infringements? If so, what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 

Such questions arise, not only in the 
business of the large corporations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with tneir assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slipping away from him into 
the hands of a wealthier rival. 

The firm of Munn & Co. have in¬ 
stituted a patent service for the small 
manufacturer, which is designed to 
give him all the facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with ^e United States Patent Office 
and arc specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
patent atandpoint all the products of 
the same class now on the market, and 
determine if it is not possible tq effect 
a pfofftablc combination; they will 
critkallv compare your product with 
that of your nval. In a word, they 
will see to it^that your ingenuity— 
the most vital as^ of your business— 
is ac^uatcly protected. 

INFORMATION, ADDMSS 

MUftNACa 

nueoBM^vMmn 

NEW YORK cm 
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Surfjlatt'Simit? 

pivch-darlf hioU*e“^<j«iy to 
toramack 

All-night light* 

p(»*ch- 
with a light 





»«i* 


EDISON MAZDA LAMPS 
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POWER 
LAWN MOWER 

Combination Mower and Roller 
38>inch cut, $4-00 

"^HIS newest machine is larger and more powerful than the 
^ 1914 model, and carries many improvements that will interest 
those who have the care of large lawns—golf courses—parks, etc. 

A 5 horse- power motor (S A E. ralmg) with 4 adjustable cutter blades, 
38 inches wide, and a roller I 3 inches in diameter, it cuts 8 acres per day 
at a speed of I to 4 • ‘2 miles per hour, at an operating cost of only 30 cents 
per day It climbs 35 ',0 grades, cuts closely and evenly, w easily guided 
around walks, trees and shrubbery, and tolls the turf as well as cutting the 
grass, leaving the lawn in perfect condition. Neither hand-propelled nor 
horse-drawn mowers can compete with thw machine in satisfactory results, 
economy of operation and all-round efficiency. 

The Ideal Junior, a smaller power mower, for $225. 

Write lor cslslog sod complete deaenpUnn ol v«nou« B/ed power mower* 

. IDEAL POWER LAWN MOWER CO. 





























SUMMARY OF 70th ANNUAL REPORT 


NEW-YORK UFE INSURANCE COMPANY 

346 and 348 BROADWAY, NEW YORK 


DARWIN P. KINGSLfY, President 


NEW INSURANCE PAID FOR IN 1914 

Exclusive of Revivals and Increase in Old PoKcies 

$ 223 , 571,200 


TOTAL ADMITTED ASSETS 

$ 790 , 935,395 


TOTAL PAID-FOR INSURANCE IN FORCE 

$ 2 , 347 , 098,388 

JANUARY 1. 1915 



Balance Sheet, January 1 , 1 

915 


ADMITTED 

ASSETS 



LIABILITIES 


Real Estate 

Loans on Mortgages 

Collateral Loans 

Loans on Policies 

Bonds and Stock (Market Value Dec. 31, 
1914) 

Cash 

Interest and Rents due and accrued 
Premiums due and deferred 

$9,826,142.06 

156,674,059.30 

150,000.00 

I53..175,2I8.04 

438,322,671.10 

13,964,565.01 

9.291,253.31 

9,331,486.79 

Policy Reserve 

Other Policy Liabilities 

Premiums and Interest prepaid 
Commissions, Salaries, Taxes, etc 
Dividends payable in 1915 

Reserve for Deferred Dividends 

Reserves for other purposes 

$651,889,465.00 

11,856,997.88 

4,048,933.87 

1,333,293.08 

17,104,11946 

88,902,184.00 

15,^.482.25 

Total 


$790,935495.61 

Total 


$798,9354tt41 



DISBURSEMENTS, 1914 

PaymenU to Policy-holder*; 

Death Loases $26,769,786^21 

To Living Policy-holder* 48,693,67346 

- $71,963,429.87 

Paid under supplementary contract* and 

other paymenU 368,»19.13 

Com’n* and other Pay’t* to Agent* . .. 6,831,867.23 

Medical Examination and Agency Expense*, 

®tc 3,687426.44 

Home Office Salaries , 1,786,881.72 

Taxes. Licenses and Insurance Dept. Fees 1,190476,81 

Rent and Real EsUte Taxes and Expenses 887,186.68 

All other Expenses ,. 1,369,733.81 

Loss on Sale or Maturity of Asset* 631489416 

Decrease by adjustment in Book Values.. 1,786,66642 

For Reserves to meet Policy Obligations.. 36,96748741 

Total 
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Electric Lighting Cranking Ignition 
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. nNk X 



A Wise Stop Makes an Easy Start 

Getting the car started is a serious task these cold mornings. 

Low gravity gasoline and a zero temperature make a bad combination 
for quick action. 

And so the electric starter is asked to crank and crank and crank — 
until finally a bit of vapor gets into the cylinders and the 
. engine begins to fire. 

' if L ( i liowever, is an unnecessary strain to put upon When ready to stop, simply open the strangler and let 



the electrical equipment. 


the engine choke. 


It IS too heavy a dram on the storage battery—and rf Then shut off the ignition—allowing the strangler to 
repeated frequently must eventually exhaust the remain open. 

battery unless a great deal of driving is done in the the ignition -1915 Delco 


meantime. 

Two things are responsible for the starting troubles of 
the last year or two -low grade gasoline —and the 


ignition is provided with a little buzzer that is 
intended simply as a reminder to shut it off after 
the engine has stopped. 


high efficiency carburetors that are now buUt for ^ ignition, and start the 

the development of power at the expense of easy ‘“." 1 usumuu, mo 


the development 
cranking. 


I f V It would be almost impossible to start many of the The engine will fire almost mstantly, 

^ nrACAfif Havr AncnnAC \xnfb fViA Vian/I rranlr ThAn crraHnallv rAHiii^A fViA rirhnAca C 


present day engines with the old hand crank. 

This is one of the revolutionary thmgs that the Delco 
system has accomplished. It has made possible 
the use of present day low grade gasoline —and has 
permitted carburetor adjustments that greatly 
mcrease the efficiency and economy of operation. 
But in accomplishing these things the Delco system 
has taken upon itself a hard job during these cold 
wmter months. 

There is a short cut to easy starting, however, that has 
now been provided for by most motor car manu¬ 
facturers. 

A bttle device has been placed on the steering post— 
or on the dash—that when opened shuts off the 
air supply in the carburetor, draws a rich 
, mixture into the cyhnders, thus choking the 
11 engine and causing it to stop. 

J \ It is then ready for starting almost instantly. 
Hji The whole secret of easy starting, then, is in 


Then gradually reduce the richness of the mixture by 
shutting off the strangler—and your car is ready 
for business without any exasperating delays— 
and better still, without any excessive drain on 
your storage battery. 

Delco equipment will start any car that can be started 
by cranking. The Delco generator will keep the 
battery charged under any ordinary driving con¬ 
ditions -but the efficiency of both battery and 
generator can be greatly conserved by attention 
to this simple little matter of so stopping the car 
as to make starting easy. 

At the same time it is a wonderfully satisfying sen¬ 
sation to be able to jump into your car in zero 
weather, press the starter pedal and be away 
almost on the first turn of the motor. 

There are today 195,000 owners of Delco equipped 
cars to whom this message is especially directed. 
It will prove equally useful to thousands of others 
who have not YET come into the Delco family. 
































War Map of the Scientific Aia»Kric«iii|*^ 
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SCIENTIFIC AMifelCAN 



Paint the ceilings and walls of \our factory with 
‘'Barreled Sunlight,” and you wdl get 19% to 36% 
more daylight. Your plant will be more sanitary, be¬ 
cause the glos.sv tde-like finish is washable. You 
sa\e money by making repainting le8.s frequent. 
Your employees will work better, because they can 
see better. Klecfnc lighting bills will be cut. Over 
3,000 firms which liave used Rice’s will verify the.se 
statements—firms like I^'ord Motor 
('arCo., General Electric Co., etc. 

Rice’s CjIoss Mill-White is the 
original “mill-white.” All others 
arc imitations. It is the only one 
w hich contains no varnish. Varnisli 
paints dry too brittle and are liable 
to crack and peel. 

Rice’s is an OIL Paint. Itssur- 
tace, therefore, is clastic, though 
firm, and withstands ceding \'ibra- 
tion 

Guaranteed to remain white longest 

Rue's IS made 1)\ a proce.ss over which we have 
exclusive control, whuh causes it to remain white 


longer than any other and to prevent it from 
either cracking or peeling. The tremendous 
advantages of tnis process enable us to make the 
following guarantee: 

GUARANTEE. We guarantee that if RICE’S 
docs not remain white longer than any other Gloss 
Paint applied at the same time and under the .same 
conditions, we will ^ve, free, enough Rice’s to 
repaint the job witli one (oat. 
We also guarantee that, properly 
applied, Rice’s will not flake nor 
scale. You c'annot lose under this 
guarantee. 

Can be applied over old 
coM-water paint 

Hundreds of factories, where 
cold-water paint w'as formerly used, 
have been treated with Rice’s Gloss 
Mill-White, and the flaking and 
scaling nuisance permanently obvi¬ 
ated. Not only has a durable surface thus been 
produced, but a tile-like, smooth finish provided, 
which can easily be kept clean. 



Write for Sample Board and Booklet **Mlore Light** 


Sold direct from 
factory 

RICE’5 

On concrete 
lurface* 

our factory in 

GLOSS 

(irutolith nuke* the bcit 
(rtWMbt* primer for u wcmul ' 

sufficient paint m 
cover 20,000 

MILL-WHITE 

roat at Rice'* OtoM Mill 
White—givins: « tile-Hke 
enemet Anith at no more 
expence ikan lead ‘end oH 

^•oat. 

U. S. GUTTA PERCHA FAIWT CO, 

23 Dudley Street Providence, R. L 

Granolitli 
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nil lit Vll Ni'Vi \ork 


biitrmi at the Oftli««f Nrw 'imk \ \ . oiitl f la-^-» 

Kiitrrr 1 liA Sfnoiul ( law-. Milt trr itth< ro^llKIi.i I). p-irl m* nt 

I null Mark Ri'icitteHNl in 11 k I ruti it Mat* ^ IMK nl Ollti r 
Copyrliflil IW13 hi Munii \ ( o lin 
IllustlraU'd nrtii nuiHt n-.t !» ri'Drmlii. i •! v% iltn.iit 4[K*i i il 


Subftcnption R«teft 


aiN for ( (ituuiH niK i<.ai potta^* piipiKl 

The Scientific Amencati Publication* 


SrifhUfli. A 
Si irnlitti Aiiirik an siipp 
n Momei nii't (>hi 


ic (iiuitum'il Muh8( ripli'iu laU'^ an«l rnl* 
( ludlKir ( niiadii w ill ht fnrni*»)n d 
Kcrnit ti) oi * xpr« nmiM } orilm 


Munn & Co., Inc., 361 Broadway, New York 


lilt' Kiillor 1 * hIhhI" Kind In mcl'i Inr . tiimninllnu ilUi-llalnd 
hKh li‘i on mdijm l« 111 iMin I) liil.ri't IIIIk pliiitnuapli-. .111 •‘ttlirp 
tlir arllikt s/i<irt, mill tin fin Li aii<h«n(i( tin i mill ilmtmin "III 
int'L’ltc mxxwil mti'lllimi Aiii-|ili'd arliilts "ill U' paid fur at 
roRular *pat t ratia 


Thf' purlin'!'' of IltK jiitlinal ii lo ri'ioid ai i uintrly, 
litnplu, and inti r< itvnitin tti> iioili/'i- puitirfHK in oricn 
tifle knouhihli' anil industrial aihtii'emint 


Colonel Bryan’s Army of One Million Men 

T o (In* iiiliiil Ilf Ciiloiifl liivfiii tlicrc In nil niioIi 
tlitiii; us II |iiiililpiii Ilf iiiitliiniil ili'fpiwi* \ proli 
Unii, iii'i'iii liiliK 111 till* (KcMimli IV. td ‘d niitdpi nf 
iiiiwrtiilntj, riH|iilrliiK fiiilliiT lltflit tn il»'t'‘riiiiii(' Hit* 
fnitli, ps|K“<'iiillv will'll illllli'iill III mil iTtiilii nf miIu 
tUiii", liut fur H iiiliiil dll I'Mii'i titiil rlitih stiirpil iin 
tliHt of tlio Ciilinii'l, lliiTc Id no diiili tlilntr iis niiciT 
taintj—for pyod so lumiinnid, tlii'io id no mi'll of fur 
tlior llsht tliun Hull wlilili (Iu'N tlieiiiKnlM's iioiir upon 
nn.\ snlijpi't wlinli luiiv iium* within (ho iiinitc of tlmlt 
vidtoii 

Willltuil JpluilllKS Hr.MlIl tills tin* nilililfiilil nilvHlltUKod 
of n MTNHtilltv III wliUli hid coniitM (uml hlniNolf) own 
a di'tit of ohllpitliin, (In* piiMiii'iit, nr fn-n tin* fitlnt 
appii'Cliitlon of whloli, It Is luipoddlhli* to ciinlpinpltili* 
Ml* Id isjuiitl> prnlkli'iil lid iiruloi, i*(11tiit, Hriitchiiiuii, 
iintl soldkT In oiii'h nf thnso i'\ni*lln« iirofpdNlons In* 
Inid prodiici'd uml slill pindnit'd, words iind works. In 
a profiidlon which Is niiilchcd on|\ lo (hcii niint* orlif 
Inalll.v, and theJj pcinihir iinil Ins.irliihlc iijiposltcncHd 
to tlic time, the phice, nnil Mr Itiviin 

It WHS not oni Intention In this hrlof iippreeiiitlon to 
iiiiike leference In tins siMs'llie hidiunce of the (jenliis 
ot till' inun. tint we feel (hut we dhiuilil In editoi hills 
deliiiiiiieiif did sse mil dliecl jittenfion to Ihe liite-^t, uml 
surel.s one of the modi hiillhint ullciiinecK of Itr.sim 
the soldier Ktiileduiun. to the elTeet thiit within twelils- 
foor hours nf u cull lor men ii million soluntf'crN would 
upriiiK to iiriiid 

When ihc Sp.iiildti wur lirokc out Colonel ilhcii Ml I 
Itrsini "dpiu If to iiiiiid III ihe hetid of his regiment of 
one IhotiHiind Nchiiiskiilis I| took Ihe I'oloiml and hid 
men, wtiii wiilked Into i'hh kumimi'u iiini|i In elsilinii 
ilothi*N, scm'ihI weeks suss (o'li Stotestiiirs lo tjet 
iiniforuid and seseiiil more weiks lo ttof in 1 iinti'rmenls, 
uml even then hoW niiins of I hem hud ttiins iind liow 
miinv of them knew how lo h.inilh' om ' 

Hut that 1*1 It nieie delull, diiil ( iilnnel Hrsitii Is an 
(iriitiir us well us a soldlei unil oiutiU'- ,il leiisi of Hie 
Hi van tv (a* are (00 liroad loo poeftiulh Ideal in (heli 
onllook 111 he (omermsi vslfh mere delullv To u mind 
(‘nriehed uml tiioiidemsi h\ e\iierleme In tlie Culdnel 
nml the euinp Ihe dllTerenei' Id'lweeii one million men 
iind one iniillon fulls I'lnniiped and Iriilned Hoidlers Is 
Ion dllKht lo ineilt serlond alleiiflofi 

The Grave Peril of the Shipping Bill 

T MK eoiisiitlon Id iciowlnyr iinionn all careful dtu 
dent's of (he iiropodi d shltifilii),' hill that It Is 
frauKht with irrase pimsfiiiiKh’s of eoniiillcBtlons 
with fhe KosenirnenlH of Creal Hriliilii, Fiance, and 
Huasda 

The daiiper ih*s in Hie iirnhuhlllts, amonnlliiK almost 
lo a eertaint}. pirft dhonld the hill lu'eonie lass, the liiiP 
ot the $,'UI,0()0,000 approiirlaled for llie purchase ot 
ahliia would, by the very iieet'dHlly of Ihe dUuullou, Im 


I'Apeiiiled III the puri'liaste of Die flue His'l of (lennuii 
uml Vudtiiaii shliiM vshleh haa his»ii Interned as the 
lOHUlt of the war 

Falling the piirehaae of thest' abliiH, where elae will 
Hie Hovelnineiit And «uoh a larp' nuralier of vosaela 
avallalile for trannfer? N»»t frvau Hmat Hritalu or her 
allies, foi 11 Is eertnin that Ihe governmenta of thoae 
(oniiiiles will not favor, at thla erltteal time. Ihe trana- 
fei of a laige nninliei of Ihelr merehunl shliiM to anv for¬ 
eign (lag Alonsivor. the ahlpplng of neutral eoiiutrloa Is 
hidi now reaiilng the benefit of the enoruions lnerea»e In 
frelglil inti's duo to the wlttidriiwat of so iiiueh ulilp- 
ping tiom scrvhv If the owners of iieulial ships coii- 
seided lo sell. It would lie oiilv at prlees so high as to 
hi prohlhlflve ITaetleully the only uvalliilde market 
would he the fine fleet of large, fast, anil modern ves 
sols Intvrneil In the various ikuIs of the world, ami 
iiotnhiv at New York 

Now, although mi one doubts that tin* pun liiisi' of 
liilermal shljis would la- made In iteifis-l gisal faith b.v 
onr Hoverniui'iit. that guarnnl*H> ibaai not bv anv ini'ans 
cover the triinsuctlon In all Its Imarlnga. and pnrtRu- 
larl.v lines It fall to meet the eontentlon of tin* Allies, 
that. MO far as the vendors iirt> eoiieeined, the tiansfer 
would bo innile tn order to mitigate the enonnoiis pros 
sure Imposed iiisai Oerman.v and .Austria bv the naval 
jireilomlimnce of the allleil fleets 

That the puiehuse of these ships would la* of mate 
rial help lo the Herman and .Austrian vendors Is self- 
evldeiil, for Ihe purchase lulee would lepreseiit a ver.v 
large adititlon to the flnanehil lesoureos of one of the 
belligerent eoiintlli>s 

Ais'ordlng lo a dlstaileli from AAasliingtim to file New 
York Sun. France and Unssla hold that sales of enein) 
ships, effei'tial after Ihe la'ginnlng of a wur, are not 
valid unless It oaii la* proved that the sale would have 
been effeeted at the timi', eveji If lliere were no war 
It Is jneftv well liiideistood that the Allies wiailil eoii- 
lend that the owners of the Internoil ships vveie selling 
to Ihe I nlted Stnti>M In order to evade the eoiisi>i|uenei>s 
of the war and the llahilltv to capture Furthernion', 
III circles that an* In closi' touch with the dJplowatle 
and naval Hlluatlon, It Is ciaisldereil certain that. If iinv 
of Ihe Internisl ships leave port before the close of the 
war, thev will he sclzdl. no matter what flag they fly. 
hv the II Hied (iiiiwrs 

Now here Is a imsslblllf.v of an irifernatlonal (fuarrel, 
the giave Imminenee of which It would lx- Inirdlv ik>m- 
slhle III overcstlniate If the framers of the hill had 
heen seeking to liitnslmc a flrehrnnd into the Interim 
tloiial sitnatlim. It could scarcely have hit upon a more 
provocatlvf' move than this 

Doing Without Europe 

A FFW wiM'ks ago we aniioiiiiOfsl on this page the 
publleatloii of a series of artlel<*s whbh would 
show how the preaent war had nlTccted Amerl 
can Imliisli.v, for lH*H<>r and for worse, how wc arc 
ol liged lo east about us for tbc things (hat wc have 
hillicilo bought fiom Kurois*, how foreign miirkcls have 

I.I o)s'msl to Ud In a word, how <>p)iortunitv Is las kon 

lug 'Ihc Inst of thes<' artidcs apiM-nretl In last .us'k's 

.. . Ihc .S( iKNTiFle Amebua.n It dealt with Ihc 

need of Intelligent tioveriiiiieut co-o|ierHll<m with Amerl 
Clin biidliicss interests - cti-o)M'ration without which 
It would be luiiMisslIilc for American cxiMulcrs to gain 
a foothold ill foreign markets in the face of a reicni- 
li'ss Herman eom|s'tillon vvhldi Is sirenglbelied not onlv 
bv Die ilellberafe einpIoMiient of btisliiess metliods that 
are Illegal In this loiintrv but also by Hoveiiiment 
siipiH.rl 

In Hie pri'sent Issue of Hie .SiirNTirio Ameuk ak we 
approadi moie < loselv lo the subject of ' llolug Without 
Kuro|ie ” 'I'be war has atTv'cted very profoumll.v those 
Amerleaii Imliislries which are deiiendeiit uism the ex- 
jiortnlion of minerals and metals It has lierm driven 
home to us that the F.nropean inainifuctiirer has iK-eii 
our Is'Ht customer, tlmt he has Imhui huvltig our on's, 
oiih to sell I hem hack again to us, at a great advance 
111 jirlee. III the form of manufaetureil pnslucts Why 
have we not worked up In onr own faelorles the min¬ 
erals and mef.ils that we liave sent to Europe’' The 
iiiiHWer Is simple In the first jilace. If has Ix'cn easier 
to sell onr resources rather than to utilize them <mr- 
d< Ives, and. 111 the second place, the iiphnlldtug of great 
Indudries basis] iiism our mineral resourts's Is dejieii- 
deiit to a large extent uiKin sclentlflc research ao vast 
in Heo|H> and so expensive that U can lie undertaken 
only hv Hie Hovernmeiit 

In siihsniueiit artleles of the series we Inletid to show 
liovv the small manufacturer can solve his si«s'I8c proh- 
b m, how ho muv learn lo do without Euroiie. If be will 
onlv turn to the selentlfle man for esslatanoe The 
small m.mnfai'tiirer Is not de|iendent upon foreign mar¬ 
kets for an outlet. The meeting of the home demand Is 
Ills most jiresslng problem A few of the more wide¬ 
awake Imslness men have realized that manufiicturlng 
prohieiiiN are selentlfle priibiems, aiul that they are 
solved not In the counting-room, but In the laboratory 
Their example will be held up lu the .SwfcMnKU’ 


Amfbk vn for Olliers to follow' TheTe «re experta 
enough In our uiilveiKitles and In prtvafc practice who 
ate abli' to give Hie kind of advice which thoae manu^ 
faelurcrs most need wbo have depended upon Europe 
for basic materials, How these men do ibelr work, how 
successful they have lieen In the iient, will be told In 
our artlclea 

We hois* to make this Mer1<>a both atlmulatiug and 
puietlcnl We hoiK* to dilve home the lesson which 
evi'ry Hernmn mamifiiclurer learned hy heart a long 
time ago—that the making of a chair, tbc weaving of a 
necktie, the molding of ii cake of soap, la not only a 
niMlter of as much scteutlflc Imiulry us the Ideiitlflcatlon 
of the metals glowing In the sun, but an Ixaiulry which, 
If sueex'ssfully tairsiied, means tin* cNtahllshnicnt ot a 
new liidusliy, the cn'iilioii of new wealth, and, above 
all, Industrial freedom. 

The War and the Unity of Science 

I N hsikliig at the eiirlv history of motlern aclence 
one is struck liy the fact that the then existing 
lack of fai'lllHi's for the liiteichangt' of Ideas 
greatJ.v retarded silentllb' advance in many cases, and 
In others le<l to an unnccessurv duiiUciiHon of work. t>ne 
factor which has contrlhiiH'd to the grt'st advaucea of 
sclenee In onr time is the fact that all scientific men 
rcgiilarl.v read the woik of scieiiHIle nieii In other couii- 
trh'M It is not merely that one iiciinin's a larger num- 
hor of iiNi'fnl facts bv doing ihls, but that one I'onies 
to se«' the e\lslei)e(> of other and fruitful ways of 
thinking In umtli<>matleul physics, for Instance, the 
F.ngllsh werhaiilstle way of ih'wing phenumeiia and 
the Freiu h format methisl have reacted uiion one 
another to Hieli mutual udvnntage. even when tuah 
scIkmiIs Were lii podsi'sslou of each other's facts. The 
differpid genius of dllTereiil couiitrb's i ounw out even 
In Ihelr science, even In their i>prf(*<'tlv logical n'Usonlng 
from the same fui'td In leading Hnvlcv's life we Und 
that he himself and a number of other eminent hlohv 
gists attribute much of his Influence on lOuglish zdeliee 
to the fiKt that he rv'ad Hu* work of Herman luvi-stl- 
gators A kiiowbslgt' of French and Hcrmau la Quite 
lus'cssary to a mislcrn scleiitilb man of the English- 
speaking peoples, and in England and tlemiaiiy, at any 
rate, a knowbslge of tlu'se two languages Is Inslstetl oil 
ill com pa rail V el V elementary selentlfle examlnalloiiH. 

Instead of w 01 king in detai'lasi little gniuiw every 
M'h'Mtllli' man now links himsi'lf up with all the other 
workers in his Hue selentilb uieil have, in short Ite- 
< oine unltisl U cHiiiiot Im' douhtfsl that Hie old proverb 
‘In uidtv lies strength" holds goisi, and that their 
unUleutlori has IsS'n a sounv of strength A promltii'iit 
featiiie of laii time Is the liiterehnnge of piofessors 
vvhlih has g<me (m between different unlversdtb's 
Eoreiilz’s gieat and fiisi Imitlng book on the 'Eleetroii 
'rius.rv" Is tlie exinilislon of a .'oursc of hs'tures delly- 
ertsi Is'fore ('oluuddu liilversitv and there are maiiv 
other liistames of eiiiineni s. Ii ntllli laeii giving of their 
Is'Ht lo a foreign andleme 'I'heie laii be no iiuestlon ns 
lo the value of lldh mingling of IntelleetUHl atmos¬ 
pheres, this sileiitltle (osmo|Niliianism Evi'i'ylhlng 
whb'h dlnilnlshi's lid.deiance, which breaks down the 

Sclentltb nit'll have provisj fla'iiiHelvi'S so human. In 
the most nni'orinnatt' st use, ‘ilnrliig this war, that 
wt* si onld not bi saiprlstsl to find something like an 
unfair di'preetalloii of lla ii prest'iil enemies’ work when 
fTie vVhr Is ovt*r 'I'lnie Is alreiidv manifest a U'lideiiey 
in that dlris'tloii W t* llial Freia liincn, tieniians, and 
Eiigllsliiuen Is'liltllng ma* aiiolbi'r's aehb'veiuents In 
selenee. ipilte oblivions to tile fuel tiuit no one nutlon 
can have u numoiMily of liilelleetmillty They would 
tio well to is'iir in mind Si hopeiihancr's dictum that 
patriotism has nothing whnti'vei to do with sclcias' 

Weather Forecasting: in the War 

A n eilltorlal on “Mtlllarv Meteorology" that we 
imbllslasl last Oclobi'r snggestetl Huit tht* tier 
mans would be ipib k to realize the stnitegle 
value of this braia li of setenee and would utilize Ihelr 
excellent melioiologleal sysicins in the task of predict¬ 
ing weather changes llkelv to hinder or faclHtaU' mili¬ 
tary otieratloiis From an article lu the Ixmdon Dailv 
Mall, reproducer] In Sutuii'. It aiasinrs that this surmlsr* 
was correct As early us tlie middle of Angust Herman 
meteoraloglHfM had established their headquartera at 
Idf'ge, while toward the end of the same month they 
look pfxweeslon of the Ho.val Hbsy'rvntory of Ilelgiutn at 
Tccle (a »nburh of Hmssels), where they ousted the 
regular staff of thui tnsiltntlon, which is. lu normal 
times, the central otfice of fim Helglau meteorological 
service Early In .Seiiiemboi they were wending up bal- 
lisms for mctoorologleal purposes The attaok on Ant¬ 
werp npijeara to have Ihh'u jilanned wttii regard to the 
weather pretlloHons maib'. at this place, anbwequently 
army meteorological Ntatlons wore, It Is reported, eatfllb 
Ilahod ut flRtend and JCi'elirugge, arid tiie naval raid on 
Scarlsirough. Hartlepool, and Wlillby, which wna raAtle 
In foggy weather, vyas timed In accordance with the 
predictions of the (Jennan forecaatcra. 
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Notes on the War 

French 4-inch Aircraft Oun. —^Th«> new Fronnh 4-inoh 
fUB for attack on anwnft h«« proved to bo a very offloiont 
weapon. It fires a pntjectile weighing about 3« pounds 
with a muiszle velocity of 1,870 feel per second. The 
sighting is by means of a panoramic glawi ami the gun¬ 
pointing IS done similarly to that of the well-known 
French 7.5 gun The oarriago remains fixed, the guu 
reooiUng to a distanoo of 1 meter and returning to Itat- 
tery by means of compressed air. The weight of the 
piece in action with its armored screen is about 2 }4 tens. 

CrUtciam of the Loaa of the “Formidable.” —Admiral 
Beresford has made a bitter oritieism of the loss of the 
“Formidable,” claiming that it was due to a neglool 
of the most elementary precautions against submarine 
attack According to his letter, the “Formidalile" was 
proceeding at moderate speed on a moonlit night, and 
unaooompanied by destroyers, which latt<'r have proved 
to bo tile most effective defense against the sulnnarine 
It IS significant that the same conditions, or most of 
them, obtained in the case of the loss of the “Abfiukir," 
‘‘('rwssy” and “Hogue,’’ which were sunk while they 
were steaming at only 7 knots unaccompanied by the 
usual destroyer screen. 

United Btates Navy Fourth in Tonnage. —According 
to the last publuhed figures of the Office of Naval 
Intelligence dated July 1st. 1914, when the now vessels 
which at that time were under construction, arc com¬ 
pleted and m commission, the Uniteil Htales Navy will 
have dropjHsl from third to fourth position in respect 
of total t/oimage Tlie order will be Great ygitain, 
2,714,106 tons, Germany, 1,306,577 tons, FVance, 899,91.7 
tons, and the UmUal Ktates, 894,889 tons 8inc«' the 
war started, Ortiat Bntam, Germany and France have 
grt>atly accelerated construction, and pndiably the ITnited 
States Navy is further behind FVan«* m tonnage than 
the above figures indicate 

A Question of Mistaken Identity? —So persistontlj' 
have the (lennans claimed that their Zepfwlin and aero¬ 
planes m the North Sea witnessed the overturning 
and sinking of a British cruiser, that one is inclined to 
iteliove that what tboy did st>e was tho sinking of their 
own "Bluocher “ Tins is rendered probable by the 
fact that the air craft dnipjHxl ivonibs upon the destroyers 
which wiTo engaged in pu-king up the survivors It 
IS unbelievable, aurt'ly, that Gennan airships would 
liave knowingly dropjwl Ivomlm upon eiiemv’s ships 
that were engageii in tlie work of rescuing German 
sailors and officers, liut it might well liave hapvKmid that 
the Germans tliought that thew vessels were cugagtHl 
in rtfsoiiing the survivors of a siirikeii British cruiser 
The Deadly German Bubmarlne Torpedo.— When the 
German submarine lias biwn able to get home its lor- 
peflo. It lias effiicUd the destruction of the ship attacked, 
practically at the first lilow The deadly character of 
Genuan submarine attack m due to tlie fai'l that a speeial 
tyim of torpeilo lias Ih-^ii desigm-d for submarine use 
W(' are informed on good autliontv llwl the air capacitv 
and engine jsiwer of the siitiinarme torpedo are verv 
much Hmailer than those of the long-distance (oriiedo 
W’eight saved m the air flask and its contents and the 
motive power is put into high explosive, of which these 
torjiodoes carrv no less tlian 420 pounds The rm'king 
effect of 420 |H)un<ls of trinitrotoluol would lie sufficient 
to loosen up tlie internal structure of a ship so hodly 
as to make her foundenug n question onlv of time 
The Austrian Naval Policy. -According to lh<' Pans 
correspondent of tlie Auwi/ and MtliUiry liword, the 
Auslnan plan of opernlioii for its navv eonsists, first, 
ill ceaseiessiy liarassmg tli<^ bUs'koileTs of its ])ort8 on 
the Adnatic by means of suiimariiies and UiriHido boat 
attack, and slioiild a favorable opportumtv <iffer itself, 
by destroyer flotillas acting under tlu' protection of 
scouts of tlie "Hpaun” class, and, swoiidlv, bv kw'ping 
the battU'-thwt prciiarwi, by constant drill iii harlsir 
and bv stationary engine trials, for a general action at 
sea whudi will take place as soon os the situation on land 
Ixicomes desperate According to this authonlv, neither 
the Austrian nor the German navy will accept, tlie hu- 
milialimi of Ix'coming the prize of the victors and laith 
will ultimately emerge for a trial of full strength with the 
enemy 

Co-Bp«ratiaa of Wonhlpa and Hydro-aeroplane*. 

The recent naval air-raid on Ouxhavon at tho mouth 
of tlie Elbe afforded anotlier demonstration of the truth 
of some of tho theories regarding aenal warfare The 
attack was carried by the ships of the sea up to the 
edge of the mine field, or as far as they oould safely go, 
and it was then extended up to the formidable forti- 
floations of (luxhaven by thoee modem and most effective 
ship* of tho air, tho hydro-oeroplancs. The seven 
pitot* iruooeedod in dropping their bombs freely upon tho 
fortifioatioiu, and, with the exception of HewUtt, who 
was rewnied lator, they all returned to their floating ba«e. 
namely, the orui*er and deatroyer fleet in the Bight of 
Helgoland. The British squadron wa« attacked both 
by RUbmarines below and Zeppelins above; but. once 
mwv, high speed and a quick Iwlm served to avoid the 
bomb and the torpedo. 


Science 

The Original Habitat of the Irish Potato.—A novel 
contribution to this long-debated subject is that of Mr. 
(' 1.1. Fitch, who writes from the ecological jnoiiil of view 
His argument is that the open structure of the stoinnla 
of the potato leaf, permitting rapid evaporation, and tlu‘ 
loose incoherent structure of tlii> root cap, wliudi is otl- 
apted only to penetrate ni open soils indinalc that tlu' 
plant is a native of sandv ojam soils and a niariUiuc 
atmosphere, or misty well-ilraincd mountain slojM-h free 
from prolonged and heavy rains 

Our Dally Moala. —M J Bergonie discusses in the 
CompUii Trndwt the boat arrangement of tlie human 
dietary on the basis of the otiscrvation that (he imriod 
of maximum availability of tbe eiiergv m (In meals 
oecurs about 3 boiirs after eating He suggests Dial n 
diet furnishiDg 1 part fat, I port proleiu, and 4 lo "> purls 
of carlsi-bydraU'H should l>e taken in ihree meals, \i/ , 
a heavy nuial supplying from 1,466 to l.'VHI ealones 
about 7 36 A M , a light meal supplviiig 3(K> to 466 
calories at 4SV) I’ M , and a dinnci siipplving 766 to 
800 ealones at 8-00 P M One wonders wlietlur (lie 
average man, and cspeciallv (h<- average Freneliiiiun 
aonustomcil to a very light petit dfjriiHcr. could luljiisl 
his appetite to so hoav'.v a mival in the early morning 

Fisheries of Lake Cooper. -The II H Bureau of Fish¬ 
eries is making a study of the large bodv of water known 
OH Ijake Cooper, whtcli lias reoi'nllv eome into exisumce 
as a result of the CMinstruetion of the great Keokuk Dam, 
on the MiasiHsippi In Us general phvsical character¬ 
istics It n<Hemhle8 Lake Pcpiii, a natural expansion in tlic 
course of the same river in Wisconsin and Minnesota 
Lake Pepin is more productive iii Us fisheries than any 
other part of the Mississippi ll is tliought that wUli 
proper treatment the ii<>w lake will beeome equalK 
valuable, and will la- mode to serve a useful piirjiose 
Muppicmeiital to Us Use for hydnadisdnc power gf'ii<>ra- 
fioii In the same connisUion a study lias Ins'll made of 
the effect* of the dam and locks on the iiioveinents of 
migraOirv fislu'S, in the hope of adding lo kuowledgi' 
respci'ling the general (irineiples of a sucoeisful and 
efficient fishway 

Protertlon Against Sunburn on Snow Fields -One 
of the gri'atest hardships met by inounlaiitci'rK and 
travelers over snow fields is sunburn, wliicb nlmosl 
inevitably attai'ks tho lips m> seveis'lv llini suffering 
ri'sullh for several days after the trip is over Neither 
oinlmi'iila nor arlifieial eoatiiigs, such as "New Skill," 
seem to protect the lips after Die first dav or two, and 
a<‘t Very slowly in effisMing a eure .\f1er numli ex¬ 
perimenting, the staff of Mount Hose Gbservatorv Ini', 
adopted (he simple evpeilient of covering Die hcail with 
a flour sai'k, in wlueb an oval aiicrtiire has Issui cut fot 
the eves The thinness of the cloth makes tbe mask 
comfortable even on warm davs, providing the sack is 
eut short enough to hang lismely niHuU the nwk and p<T- 
rnit the eiteiilalioii of air alxuil the fwe On Die oDur 
hand, if a I'old wind springs up, the mask if tuekevl into 
the Collar affords desirable pndisdion to ears iiml fime 
Maturing Wines by Refrigeration and Aeration has 
tiei'n the Bubjiet of expenmenis bv I Kloss and F 
Schneider, iii Austria New wines in bottles and casks 
werx' first, siibjcctisl (si a teinixTature of 28 4 to 2(i6 
dog Falir tut winch tciuiM'raturcs Dicv <lul md frx'c/.c) 
for a period of from 24 to 48 hours, after winch tlicv were 
aeraU'd by jiassmg iiir thniugli them for 24 hours or 
racking them off and allowing them lo full iii a sliower 
through oir They weiv then (lltervsl and examineil m 
comjiarison with wines not treated as ab<i\e While 
red wines showed no effi'cts from (hi* treatment, in wliile 
wines the eolor was darker and the tasU' and fragranie 
liB<I dwidedly more tho cliarm'ter of old and nix' wines 
than in the untreated samples Gn subjceling Die pio- 
duct to I'heiuical analvsis there was found to be a marked 
decrease in tlie eoiU.ent of nUnigeiious matter, i e . 
the same effect os that ordinarily jirodmud in wine bv 
keeping it a long tune in cellarage and riw'king it re¬ 
peatedly 

Handbookfl on the American Indians —The Haiul- 
t>ook of Amerionn Indians, edited bv F W Ho<ige, and 
juiblisbed in two volumeh bv the Biirv-au of American 
Ethnology m 1907-10, is an eneyelopaslia of matters 
relating to the lustory, arciiaiology, niaimnrs, arts, cus¬ 
toms. and institutions of the American aborigines — 
quite indiajioniialile to anybody who is inO'resU'd in 
these subjects, and one of the most odniirably iilaninsl 
and executed works ever issued liy the Oovernmeiil 
The bureau is now publishing a sisiond work in the same 
series, the Handbook of Amencan Indian Ijanguages, 
of which otie volume has already aptmared This dis¬ 
cusses the obaractOTlBtics and classification of thi> lan¬ 
guages in question and Ibeir relation to ethnology In 
North America north of Mexico there are distinguished 
JVu lioguistie families. A third of the series of handlKioks, 
DOW in preparation, is to bo a Handbook of American 
Antiquities, while a fourth will bo a HandbiHik of Aborig¬ 
inal ^mains East of the Mississippi. It is projioseii to 
undertake later a series of handimoks of the Indians of 
the various State* soparatoiy. 


Automobile 

Molor Machine Gun Butteries.- One of tiu' lalc'.i 
additions lo Dll' Dritisli flglilmg force is Die molor lur¬ 
ried muvdnni' gun ballcrv One of Diesi tMHIcrics i- 
lo be allailiiii to i.acli duisioti of Die fighting units nt 
the front, and Die orgain/ivtion of Dus service is In ing 
pressed forward r.iiudlv 

Shrinkage In the Fnglish Automobile Business.— 

English trade slalislu- -liow Dial during the tooiiDih 
of August, .Se()tenil>er and ()(lol)ir export business in 
motor cars and imrl" showed .i shrinkage of about n 
million and u luilf dollars wlnh Die dei reuse iii imiiorls 
for (he same pei lod ainouuh d to .ilsuil i wo and a qiiarler 
millions For the first HI nioiiDis of Die year 191.1 tlie 
automobile liuslness fell In hind tin (in v ions vi ur liv 
about 83,860,666, tint Die trade an (unfidenl Dint Die 
demaudh made on Diem afler Die war will more Dmn 
make up for the iireseiil loss 

De Dion Pressure Lubrication \ reK ip iimov.itmn 
for automobile niolors of Dn l)e Dion Ivjs Is a ui|l- 
designed ineDiod of pressure oiling for Du various work¬ 
ing parts of tlie molor lusuh Die (rank cum is a small 
giunsl oil pump wliieh lakes up oil from tlu reservoir 
lorined liv the bottom of the crank-i’am- Oil is driven 
nil Dirougti the motor, for instance, Dirough ducts ,il| 
along the iTiink shaft so os lo liibricutc Du' three hear¬ 
ings and four cranks From the (lUmp riiiis piping Dint 
enters the tlirer heunilgs from below, to eonqilele Die 
eirciil.illou A niist of oil fonued by Die rotating erank, 
s'Tves to lubrieate the evlinders. 

Garbage rollecllng Motor Wagons.— Reeenl inl'onna- 
tion about the mumei[ial lionsehold waste eolleetiiig 
vans wlv'di lire used siu ei ssl'ullv at I’aris, stales that 
Du s<' vehicle- luive a (apiiiHv of 3<i<l euliie feet m the 
largi’ Isiv bodv, aitd in spite of Dus large stowage. Die 
lo|) of the Isix-lsidv IS onlv 7 tis't from the ground, so 
Dint loiKiiug 111 mat' nal is done with great facility The 
liox or garbage holdi r is of soft -Itx 1 plate and on the top 
Is u set of arelusl sliding eovers When at the garliage 
• ouMimiiig jfiant Die wliole bodv can be Itftisi off the 
irtiek for dumping imriioses A "Fram" ebs'trie front 
truck ilnves the ear 

.Steam Molor Wins a Prize In these davs when few 
can think of aiivDiing but an mteraiil < omliiistion molor 
for pni|X'l)mg vehules it is inh resting to note tliat the 
Hoyiil Aubimobile Club of l.ondoii has awarded Die 
Di'Wiir tropin to the Naliona! coke final Isulcr, entered 
bv tlu National Steam Cat ('oni])ativ Tins trophv 
IS offi-red aniiimlK for Die most meril'inotis la'rfortn.aiKs' 
iri a certified Inal This Isulei is used quite exti-nsivi'ly 
on motor liiises, a sirviee Dial is diffieiilt and most 
exacting and Die pri7( was won in spiH' of these con¬ 
ditions and llu' giuicral prejiidii'e iigamst steiim laiilers 
for use oil vehich s 

Paris Autobus — Ae( onliug to the Pans journals, 
the autobus's wlueb are doing siudi good service iii Die 
war will not uflerwariis be used again for tin' lUlv lines, 
but will V)e T'plm ed bv olbers Tile fitv eouiieil iiiid 
111'' iiul'dius eomiuiiiv ari' at pr''si'nl oecupusl with the 
'pieslion, iilul It Is propos'sl to mak' Usi of jii lin- 
prov'-d Hill'd'Us di'sigiied after the previous experienei' 
Till' new ltp< IS to huti mine nsunv sealing space and 
oth'T iinprovi'iuents and the total wi ighl of the ear will 
b'' l''sM.n<'il b\ about 1 766 luuuuis 'I'lie autobus 
svsleni lultlg H most pr.U'lienl solution of tlu Iniusporl 
[irobli'm in I’uris Du appi-ar'inei' of the new I'ars will 
b'' weleoiued 

No Molor Exhibitions It is rather enti'rtaimng to 
tlu' iiV'Tog'' motorist when visitiug tlu' Olvmpia nuilor 
exhtbiti'ins, gi'iu rulh lu'Ul ui llu' wiul>'r, to noli that ei r- 
(am nianufnetiinrs are now slatmg that they lioin' them* 
Himual shows will not bi> rehtart''d Oiu' of the reasons 
given Is tlial now Du> manufaeturei will have ampl(> 
lime It) design, test, niul miiiuifueturr two or thri'c t,V)M'8 
of '•iirs. and settle down to turn tlii'in out, sav, for thris' 
voars, lutrodnemg oidv sui'h modifu'ulions as might njt- 
pe«r advisubU 'I'ln u a lu ttei, < heaper, and more 
quickh delivenui I'ar could be piodiu'ed ll would 
bimpllfv the spare part aiiil lepati prohlems, aiul make 
for btoadier biisiiu'ss, while (he agent who ri'lails these' 
goods would get a better grasp of the peeubaiities of tlu' 
jiftrliculnr make ot ear he was selling From the point 
of view of th(‘ avi'roge motorist Du idea of the aniitinl 
nioUir show was to givi tlu' luihlie a elmiiee of seeing 
the improvements the diffi'rent makers have udoi>l'‘d 
or diseovi'rt'd and so make tlu'Ui diseontenled with their 
own "ohi-fashioued ’ cars, thus causing them to buy 
the "lat'>st mo'b'ls " Nine out of ten of the molormg 
piililie wtiiild do wall without Du* atiuual 1x11111111011 for 
this last eausi' ahme, so if the mijkers feel they can gi't 
on as well without the' show as willi it Du*\ can eosilv 
drop ll for g<H)d Caudidlv speaking it is (piestionable 
whether ihi' mamifaeturers art not making a mistake 
in taking lliat einirse, for tliough 11 ma\ be iirg's! it is 
only a form 'if iiusmess sliimilunt wlueb w apt, to liave n 
reaction afterward, tiu' successes of tlu* past 1,7 years 
require a lot of explumiug away Tit, L,i,idii,i Itndy 
Ttltgraph. 
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I—The United States an Treasure Land 


Chi»f among tha condition! which render the 
United State! helple«! against invasion, is the 
fact that in the event of the defeat of our fleet 
and the landing of an army of invasion, it would 
take 30 days after invasion to concentrate our 
altogether inadequate and ill equipped little 
army of 90,000 regulars and militia 


W Our •ffaetive force of 30,000 resulure end 90,000 
militU it ecetteracl from Meirte toCalifomU and 
from Canada to the Gulf. Whan ooncantratad 
for the first shock of war, there %vould be back of 
it no trained and equipped reserves. Such vol¬ 
unteer forces as were rateed would take six 
months’ trainJnc to fit them for service. 


(Kli-iuiKc for llic (iciKe 1IK|UI|C1II<')||'- iil Ihn nnthni 
Only 90,000 Widely-scattered Mobile Troops, 
Including Militia, for Defense 
Till' rcguliii iinm witliin the (Millliiontnl I'tiUed 
iit(‘s inimlier'i iilMiiif ;to,0(K) im>ii (niohlU' (loniw, cnt- 
■(. liiftinrri, tiiiil Held iii tiller.v) luid Iti.lHKt moii In thn 
Kl di'feiiHes These latter are ikiii miibllo triMips In 
‘ seijMc Hint I heir duties tire lu the fnrtltlciulnim The 


104,(HKt tictimllv musteied (If tli«‘H<>, iit the most, mil 
mole thiiii dd.dOd eiui he eoiisidered ns ready for Imine 
dlnte service, so that we have In the I nlfed Stales a 
total of 4(),0(t(i In round iiimihers of legnlar trisijiH. 
KKHKI of whom are tied nji in the eoast defensc.s. and 
H(J,(HK» oiilltiu, or a lotnl of IMI.inmi nioldle lroo|is These 
tire sciitteieil mer the continent from (‘iiiiiidH to Mexico 
Blid from the .Mhiiidc to the I’aclHc It Is eusv to tiii- 
prcclHte the dtfticultj which would Im’ ciuMniitercd in 
assciublliiK all the ofTective mllllla, for It would rawin 
the wlthdr.iwiil from the Sinies and onr const citlcM 
wlml f('W armed men thc\ have iiMiUahlc foi defense 
Would Take Thirty Days After Enemy Landed to 
Concentrate Our 90,000 Militia. 

We would la* e\('e|itioniillv forliinate to Is' able to 
eolieeiitrute this nnmla'r of mobile iiillltlii ikhuw nl mo 
Iioiiil on the ttliiiitle lU I’aeitie coast within thiitv 
dills, and when < oneetiliated, th(‘V would !«■ without 
imiiierl.i ttaliK'd artllierv and eiiiiiln oigaiiiintlons 
Tlle,^ would he wllluait Hmmiinlllon trains Tlie\ would 
hate been liasllly orjianir.ed, iissemhled for the first time 
in liirBc IkhIU-s, iukI, Keiienilli speaKlnK, uiiiireiiurod to 
act as an arim This eoinlllloii of niiiin parediiess 
would aiipl.i not oiili to the oHieeis and nan of Ihe Itm‘, 
but aluo to otiieers and men of ihe .stniiplv Itepartmenls, 
most of whom would he without piiMions exisTlenei* In 
the actual movciueiif and snppli of troops Moromer, 
lliere are priietleally no resene siiiiplles and no ade- 
(|uate arranKCTja'iits for proildliifj them 
Behind Our Widely-acattered Regulars and Militia 
Are No Reeerves Whatsoever. 

Tile legular aimj and uillltla ate maintained in time 


Ftum I’ri Ktdrnt Waghtnffton 1o Ptetidrnt Wil^m, 
the KxKuHvf ban p^rxUttenily urged upon Oon- 
gtent the net i until/ of providing, in tunen of pence, 
a liodp of (Uixen noidiery propei ly trained and 
ei/utppt d, II tlh irbieh tnniantly to m<et and repel 
any inrnnuni of ihe I'nited fitaien With ei/iial 
peiMinlency, CongienM (c^eept dining pertodt of 
II at I Arts I eflined to linten to the icmningn of itn 
/‘ifntdint 'I'o-day, heiaune of thin neglect, the 
I nlled Ftiiten, the nehent of the rieh eountrien of 
th< world, in the rnont open to inranioii The ocean, 
ome a harriei. note, thankn to nteam navigation, 
off'in a ehoii e of half a hu/uhed hightrayn, liy 
u ay of any one of which a ftrnt-<-la»» powa 
imyht nlip by oui I'rtppled oi holtled-up 
flcft, which in now lapidty lontng in relative 
ntrrngth and in without adniuatv pernonmil, neccn- 
niiiy neout louinern or nubvutrinen, and, within a 
wifi oi tin dayn, land a fully equipped adramc 
fill 11 of £011,000 highly-ti ained troopn To opponi 
thin, Ihe I niled Staten, in thiity dayn, could lon- 
<( nil ate. at th< mont, .W.OOO tegularg and HO,000 
niiHttii 

The pi'-neiit nutin of iiitUlen in puhlinhed with a 
IK w to bitnylny hefoie the country at large and 
Congienn in pailuulai fhi tiui fiietn an regardn the 
militaiy d' fenneli nnnenn of the United Hlate,» They 
tipnni'nl thi nnult of weehn of ntudy of the prob¬ 
lem by the editorial ntiiff of the SniCNTine AmKBI- 
i A.N, i« thi louini oi whii h only Ihi highent milt- 
liny iifJhnalH and thi tnlinl offti-ial doiumentn of 
Ihi Wm lUpaitmeiit hart beeni otinuUed What m 
t'onyienn going to do about itT — ICditob. 


of iieaee at only ,i fraction of Ihelr war strenKth There 
are no reserves of men or ottiecis to 1111 them up to war 
strength Not only Is Iheie a shorlaK*' of men for re¬ 
serves to till n|i etlsiliig orKaiilzallons, hut many of the 
otiieers and men at presiuil on Ihe tolls of tin* militia 
wilt lie nmihle to aeeoiniinny their eoiurados, so that the 
eondllloii of act util shorlaKe In the iidlltln. alarming ns 
it appears. Is still well below what must lie exiieetisl in 
eiiKe of nmhlll/allon 'I'o be more expUelt. our Infantry 


companies of the refcnlar army in the continental 
United States are maintained at an average strength of 
alxitit dfi mwi tier eompaiiy. Their war strength Is 150 
The mllithi organlKatlons art' maintained ut even lower 
strength Tlielr war strength is tJie same ns that of the 
regular arm.v Kveii at war strength our infantry regi¬ 
ments are only about two Ihlrda the strength of the 
average Kuropean regiment. 

Shortage of Mon and Cwna in tho (Regular) FioM 
ArtUlory. 

The regular army in the United States Is without 
Hde<tnate Held artillery orgnnimtlons, and is short both 
otiieers and men and lunraunltlon utid supply trains to 
make up these netsled organlsatlona. They eotild not be 
created and made reasonably eflldent from new 
licrnimnet within four months, and tills under the most 
favorable eondltions and with the best otiieers and non. 
commissioned offleers as instructors On the comple¬ 
tion of our foreign garrisons, there wmild be loft In the 
United Ktaltis thrp»‘ roglments, or enough for a division 
and a half of infantry, am! none for the reinuiulng regu¬ 
lar troops or for the eisist guanl and additional volun¬ 
teer troojw which would have to be raised 
W* PcMMMa Lms than Half tha Naadad Militia Flald 

Battariasi What Wa Hava Would Raquira Thraa 
Months’ Training. 

The inllilla Is even worse off, and has relatively few 
butteries that can Is* considered etfleierit As n class 
the Imtteries of the mllilla will reciulre at least three 
months’ training to make them reasonably fit for war, 
and the new hntterl(>s which will have to hi' created for 
tills arm will re<|ulre ut least six months; and in this 
eonneetlon it must ts' rememliered that the militia must 
ereate inorc* new liatterles than it now has old batteries 
In order to Is* proiierlv (Miulpjied with Held artillery 
These statements ure must conservative and well within 
the limit of time which would tee rntulred for ri^al ettl- 
elenc.v The mllltlu at jiresent has slxtv-five urganlxed 
batteries, with four guns r«eh. and needs seventy-nine 
iiddUloniil batteries to (simplele its (sjulpment lu Held 
arflllerv It has only a very small pewntage of the 
ammunition novslisl It is without ammunition trains, 
otiieers or men for the new orgaulzntlouw, and without 
the neis'ssary horH«>« for existing batteries. It is 
without siege artillery, and neither it nor the reg- 
iilni array has any of the heavy field mortars or 
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hnwtlwis (lO-lnch iiiid uiiv»rtr(l) which huvc becu of 
fH\ioh Milne ill the incsoiil wiir in Kuroiic We iir(‘ with¬ 
out Htij ndeiiiinle s.vuteiii for eKpiindiuK either the reg- 
lihir unii\ or mlllllii In win slieiiKth 
Not for B Y««r Bnd a Half After the Enemy Landed 
Could We Provide the Neceaeary Field Artillery, 
Ammunition Train* and Ammunition 
Weiniild lint Kiippli the men foi the neeeM‘Mir.\ Held 
iirllllen orKunlz-iition for nionthw, or the uiiiiniinltlon 
liuliiM iiuU uuimunlUou for u >enr mid u hiilf, nnd not 
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pioaehcH to our eUlen, the coast defense works at and 
about our harlMirs, etc This force la ealimated nt nliie- 
(ism dlilsloiih, or about IWO.OttO troops, of whom 276,000 
will be rispilreil on the Atlantic coast 

We Would Need 500,000 htoMm Troop* (Regular* and 
Militia) to Meet the Enemy Wherever He 
Might Land. 

The plan ol oipininallon of the land forces, as pre¬ 
pared b> the tioneral .Staff and approved by Iho Secre¬ 
tary of War, In 11)12, cails for a force of 600,000 



A sunken battery of 12-inch coaat-defense mortars. 


a tpiii Is \et made or appropriated foi, for the Mdmi- 
lisTs The nulllia is short In eavalrv and iisjulres over 
(irii additional troops of eavalrv to piovlde the dlvl- 
sbain! eavalrv alone There K an alunninc nlwenee of 
mivlllai.v troops Most of the inllltla eavalrv Is poorly 
mounted, miioh of It praetieallv wlthoiil mounts and, 
with the pxeeptlon of a few H|«Hdal oinanlzatlons hua 
had little or no Held traliilm; If insals months of haul 
work In cumti Fnplneers, sl«nal nnd imslieii) tiooiis of 
the mllltlu aie ns a rule Insiillb lent in nimihei, detb lent 
In ortraiilzntion, equipment and reserve suiipltes, .uid 
verv man.v of them are far tsdow their pieauuhed 
streiiBth and without nvalUilile perxannvl to fill them iqi 
Employer* Should Patriotically Support Militiamen 
in Their Employ. 

The militia needs the strornft>st siipisirl of the inihlh 
and esiHStlally the active siipisirl of those In whose em 
ploimenl are otlleers and men of the militia, support 
of a imp Ileal ktiid whlth will make li possible foi them 
to itlve the uecessarv time to their rallllla tiaiiilnir with¬ 
out prejudice to Mieli hiisiness oi profi-sHlonal caieers 
The Shortage of Trained Officer* 

'nie militia should have not only a lesiTve of men, 
blit at haist one additional lieiileminl |k>i eoiniiany. so 
Unit when called to aelhe servUe tlieiemav beat least 
three ollleeis is-i lomiianv. fo> II niiiM Is- reniembeied 
that Itie militia Is a imrl of tbe flist line and will be 

eallisl ... wilb tbe lotpilin itimj, win never 

a condition of war oi Ihrcalciied wai ailses This pro 
vision foi an ei.lia ollUei could be well applied in the 
reaiilar iiiinv orpini/ation A I.iikc number of additional 
reynlai oflleeis slionld b( [Uovlded as insiuietors foi tbe 
militia, so Unit w. mav b.ivo at least ,aie inm regiment 
ol mllltlu infuntrv and oia- for oa< It siimidion or bal- 
lalbai of mounliHl tioops, and tbe neoesMtrv number for 
signal corps ,ind medbal 


men and eoiifeniplates the Immediate ralalng of 201),(Kk) 
iiddKional voluntis-is Now this fons* Is iiitendtsl to 
ts an in the tlidd force or fou-ea nHsemhled at not more 
tban thus' iiolnts on the Atlantic acaboard, ready to 
ims't an eiieniv In I’nse of Invuslon 

A* Matter* Stand, We Would Have No Ceaatguard 
Troop*, and It Would Take Thirty Day* to Collect 
Our 90,000 Mobile Effactive Regular* 
and Militia. 

'I'be rcRular army and militia in lla present condition 
will furnish onlv ikVXH) wltliln thirty days, and. to fur¬ 
nish this niinibei. everv uillltluman tit for Immediate ser¬ 
vice must be taken from tils Stale and sent to the i'lilted 
Stales lende/vous, so that, to-dav, we stand with less 
tliiin one fifth of the moldle army nspilred for the Held 
foue and without a sliicle man for the eotistguanl, 
.ind we shall cnniiniie In this state unless arraugoments 
ate made prior to war to provide the iieci'ssary resv'rves 
of tialned men nnd ofH<ers for the eoustgunul tnsqis 
One methiHl of providing a coastguaid of tralneel 
trooiis would be to lake It fiom the regular ariiiv and 
the inlltlla To (lr> this would Iw to scatter these small 
forces In driblets along our <oasl This would l>e follv, 
and Would di'sirov thesi' orgaiiiziillons as a Held force 
The onl.v olliei way to piovlde for the neisstsary emisl- 
gimrd would Is- thioiigli voliinlaiv ii'semblages of iin- 
ailned and undisciplined eitl/.eie- Their value would 
lie prinlhullv ai/ until Ihev li.td leielved miaitlis of 
training 

Fruitless Effort* of tht War Department to Build Up 
a Reeerve Behind the Regular Army. 

The Will i►epurtmeiil lias for years Ihs.mi arieiiipUiig 
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to build up a reserve behind tbe regular army. By a 
reserve is meant a body of men thoroughly trglnod hy 
active service, who are held on a «Utua of furiongh or 
leave, ready to come to the colors; that la, to come to 
the troops whenever needed. In case of war or threatened 
war, and for a short period of from five to eight days of 
tmlning each year. This reserve should be sulficient to 
bring the regular organlaatlona to their maximum war 
Btrmigth and provide an excess of at least 16 per cent 
to make good the losses of the first months of war. A 
similar reserve should lie built up behind the ralUtla, 
for, at present, it cannot be counted upon to take the 
field at more than, at the outside, 30 per cent of its war 
strength. 

The Undefended SUte of the United State# ie Solely 
Chargeable to Congreae. 

No effective steps have bi-eii taken by Congress to 
provide a reserve either for the regular army or for the 
militia. Every tiling is left to clmnee The law which 
carried the term “reserve” was passed In such form hy 
Congress as to render n reserve practically impossible. 
Its defects were fuUy pointed out by tbe Chief of Staff, 
but without avail. Tbe result Is that we stand to-day 
with a force of militia and regulars available within 
thirty days, but lacking In certain necessary orgnulxa- 
tlous vital to Us elllcleney, and w Ithout previous experi¬ 
ence in large bodies, or training as part of the Held 
army, and In strength only about one fifth of tJiat esti¬ 
mated by the General Staff as necessary at the com- 
menoeinent of war to meet the first sluH’k of land at¬ 
tack. Back of this unorgan I sasl siid largely untmlniMi 
force, Incompletely equlp|ie<i in cei taln essential imrtlcu- 
lurs. stands a fcocriy of nij-lccn nun. .seatteriHl from 
Porto lUeo to Callforiilii. This Is ii sfnimuent of fact, 
In view of li can any one tpiestlon the statement that 
this country Is inadeviuately prejsinsl for defeusev 

Our Third War Map 

O rii readers will doubtless Is* pleased to receive 
with this Issue the tblnl Inqiortant war map which 
the SciKDriKic Amebjcan has publlsheil since the btirln- 
nlng of hostilities The iSepteinls>r 6th Issue had as a 
supplement a colored war map of Europe Involving con- 
slderahle territory which has never lH*eri the swit of 
hostilities it was admlrnhly colonsl to show the conn- 
try of the Dual Alliance and the territory of the Allies 
Of course, nt that time It was not ismsllile to prognosti¬ 
cate the area in which developments would take place 
In the near future In the same Issue we published a 
very excellent toiMigraphlcul map showing the battle 
grounds in Belgium iiiiil Eranei* This map Is ns useful 
to-day as when It was first issutsl, as a large part of 
tbe fighting Is still coiifimd to the western theater of 
the war .Now, howeier, we pn-seiit a map, also prlntid 
In four colors hut on a different plan, taking In from 
I’orlland, England, ami Cherhoiiig In France on the 
west, to Biikharest In Unmaiilii on llie east, thus 
iiieluding Isith the eastern and western theaters of 
the war, also imrlloiis of the Baltic Sen, the .North .Sea, 
and the ('haiinel This map has Iss-n iirepuiNsl under 
the sjieclul dlnsilon of the islllors of the ScncNriFic 
Amkbkan, assl.sted hy an eminent gisigriipher The 
mail Is particularly \ahiablc us showing the Infinence 
of iKidles of water and mountains on Die military oikth- 
lions It se(>ms prolnilile that this map wUI deal with 
nearly all of llu- territory whlcli will Ik* Involved ex¬ 
cept, poKsIhh, contllels In the Balkan Stall's and around 
('onsfanlinople and the Black Sea This map. taken In 
eciineellon with (he colorisl map Issinsl us a supplement 
with the SeplemlsT Sth issue, should keep our readers 
in elose loueli wllh (he geogiiiphleal sihmUon at all 
times 


militia can he niiide elHiieiil oiiU liiioiigli I 
II .Siillleiciil niimhei of highly trained, eompi 




and mllltlu have Insm hroughi to full siiingth and 
plMced upon a war tooling llie\ will have only about 
'I2*>,(KKI men I mohllc troops l within (ho limits of the 
I lilted State-, In ordei to sciun (he men for this re- 
sene It will he msessiiiN In sc< lire ii ladleiil change Li 
the iiresent fmm of enllsimeni hn both regulai uimv 
arid mllltlu 

In C*«e of Invasion We Would Need 380,000 Sta¬ 
tionary Volunteer Co**tgu*rd Troop* to Guard 
the Approach** to Our Citie* and Coa*t 
Defense Work*, Etc. 

The War 1 lep.ii lineiit has made .in earnest efi'oi t to 
r,eenie a form of eullstmeiil which would leiidei a re- 
-.eiie possible, hul Us ns'ommemluI Inns Imie ns’clied 
Slant coiistdcratlnn df the liiimlh of Conglesh We ean, 
perhaps, licst Judge (he demands whleh would he made 
u|Mm Ibe Fnltisl States In time of win with a first ■ hiss 
l„,wer pi. pared for war lo r’eiisnleilng fiisl Die eu.ist 
gmild troops which will he neeessui.i to guard the ap 
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The Navy—Our First Line of Defense 

The Fleet as Authorized by Congress Far Below That Deemed Necessary by Its Naval AdviscTs 



T HK Nmy 1 h tin- llisf lino -if ilcft'iisc i.f tlu* Ciiittil 
Ktllt(>H UUMln^t IIIIMlI Hlltl tllllKlIO llttlK'k t>} thf 
IK.wprx of llic old Morld To l.o of il.is th.- ii\ci- 

Hftc Auiorlcun clttaiMi !<lioiil(l iit oikc- dlHiihiiHo litn iiilixl 
of thf* fullMov tliHI llio Alliiiilli' imd rio'dh fit'oaiiK, 
Hfiwrutllit! tiH hv lliroo IhoonHiid mid bv 

livf* thoiiHHiul iiilloM of wMlor from tlio old «orid, ron 
dor UK Riife HRiilrmt nftack Af one time (1ii“«' msl 
Ntrpli'hfjf of wator did coiifoi upon ii> ii cortiiin liii- 
lUUlllt^ from eiiidiU'ti IiiminIoii, but the apiplli'iitlon of 
atoaui to navlttation IiAh < oniplctol.v (bjiri«(*<l nil that 
Tilt* aiKfd of niodorii uhliii*, I'oth of Iho Nii\j and im'i 
chant marine, and the miiI tniimpoitiition fiollltlea 
iilTortlofl l).t the men limit tbads of the lendini: poweif. 
remler If imahlble to trme*iH)i( ai rosH the Atlmili.*. In 
from >«*\en to ten davh' lime it eoniplelelj euillpiaal 
nilllliirv fonv of fioni KKMHKI to otKftNK) men and In 
the aliaelice of a detendtiiK fleet land It In first .-ale 
eoiidlllon af miv w'leelial iKifnI on out lom; eoiixt line, 
far n'lnote from our coast foitllleatlons and frei from 
any serious niolestatlon by the few and w ldel>-seaf feted 
triKiiw that make up Ihe little army of the I’nlled Slnti*s 
If this be tine, it will la- asked "for what imrpoae 
have we aiamt ?l<kM>(K»,(»0<> tilsai our elalauate system 
of fsinaf fortlllditlonsr’ The answer Is that these forll- 
tleatlons were built to defend Ihe cities, harbors, load 
steads, mid naval bns(*H alon>; our coast line, but that 
they were never tntendetl to, and In the nature of thlufts 
never euti, firottn t the thousmids of miles of Inter- 
luedlale cssist line whleli lies outside tlie rauke of Ihe 
Iil(( >ruim With which tlH>se widely si uflen*d •fortlflealloiis 
are manned. To this extent Ihe words "loiisl lorllfba- 
tlons" are a,dnlsn(mier and mlsImidliiK These defenses 
should rather la* enlltKi elty-mid-hailsir fortlfloailous 
It Is this very defeiiselessness of our Ioiik stretchi's of 
eoHHt line, inlermetllate between our coast fortllteutlons, 
which renders It um-ssaiy to pro>i(le a thoroughly mo¬ 
bile. powerful, and well-appointed a<H‘l, which shall k(s*ii 
the aeas, flutl the enemy, and destroy or < ajiture his 
shlfia before he gets within soundluKS on the *'neouat 
of the United StaUis 

It adnittU'd, then, that In addition to fixed 

fortllksitlons to defend our lairta atal harliors, we iuhmI 
floating fortlflcatloJis, or a navy, to defend our coast¬ 
line, the Important aticstloii nrlw's. How Inrse and what 
should bo the (*omjK»eiftlon of the UiilltHi States Na\.v, 
In order that It may meet and over-iaiwer any isissilili* 
enemy, «h 1. Jointly with onr isiast forllllentloim, pisdiH-t 
the tUrttetl States ukalnst invasloul' 

Now the determliuitton of the alee and make-up of 


In Ihf iuily pat I nf la.tl y<iit tht S<ikmih< 
Amkkkan pulilUihod a sertc* <if mtitliH on th< 
pirnrnt ittantHnp and ncidrd tni-trtiMt nf lh< I nttxl 
XIatdi Sat'u, trhU'h iron nultni'QUi ntly it publmhi <1 
in pamphit I fnun In runr nf that lalhct is/iauH 
Ittt .itudp ire feel that tl in not ncintnarp tn take 
up the nuhfeet tn great detail tii the pie'ient \n- 
ttnniil Itefnme \umlter The fnllnumg at tidi d<(il« 
<etth the quettum nf the mze and make-up t-'f thi ,\ at i/, 
u hieh tee irnuld hate pnnnt nxed at th< ptetenl 
firm, if tUmgreaH had fniton ed the n < ommemlatum-i 
nf Iki (leniial hoard nf the Sail/, irhieh, uerernl 
pi nil ago after a reip thorough ini'entigatinn nf 
the tuhfeet, laid doll n a geneiat pntgiummi of 
Hen 1 nnrlrut tinn, that teriuld have gtrin uii a 
iiiiip nf thi minimum nliength demanded hp thi 
li noth nf nui mast fine, the extent iff nut fnteign 
possessions, the grare impnitanie nf our national 
pnlU’ies, and thi iTer-inernning iri'iillh and popu¬ 
lation of the gnatest lepuhln in the lenilif Sidi 
hp still iritk thi nai'p lehieh these ixpeil advtsiis 
him n < ominended as ahsolutelp imhspetisalih , tie 
pKsmt thi actual narp (eerp mui It smallei ami 
leip taidlp balaneed as to the atreapfh nf its emi 
nils ihmenls), which (Uingress in its wisdom has 
seiti ft! to provide. Im-tdenlallp, tee shall shnii 
iitth what I emarkabli' unifnimitp thi Irarhtngs of 
till presnml leai have veriftid thi fan sight anil 
wisdom of Ihe Ocneral hoard - UniToa 


u ITiilted States fieel, which would la* auttlelently numer¬ 
ous and iiowerful to dlsetiuroip* any forelan isiwer from 
sending a fleet across Ihe Atlnnlle to tlglit ii great en- 
gaKem(*nt or a serii's of engagements at a distance of 
sc4<*ral thousand n](l<*H from its n(>an'st tiase. Is, 11 will 
be ndmltt»Ml, a very dlfllcult and ctimplleatial protileui— 
HO ninny are the determining faefors whb h must ta* 
taken into conalderatlon. In the flrat pla<s*, U Is ueisis- 
sary to d«>termlne how far the foreign polleles iif the 
I'nlttal States an* liable to eoiifllet wllli the foreign 
IHiltelw of the great naval powers Seisaid, U Is 
tie<a*ssary to have accurate Information as to the 
strength and general make-up of the fleets of thosi* 
foreign jaiwers between wh«Mn and ourselviai <stiitro- 
versles might arise which eoiild not he settled li.y dliihe 
mafic means Third, It is iie<s*8SBrv to la* uhh* to make 
a fairly uei-urate forwaat of Ihe rate of future growth 
of tlKi navies of the fureiipi powers and of tla* t.v|ws of 


ships III the MiriDUs fiiisses w liieli the\ nn> llkelv to 
set iilliMit as the \eiirs g,i b4 

Now, il will Is* e\ldeiil at oiiee to am liilelllgeiit and 
imiiartliil mind that this iirubleiii e.iii be scilxsl only 
b\ bigbh leiliiiliiil men, wlio lire Ilioioiiglily eon- 
\ersmit with all sides of tbe (|uestloii, and who have af 
limid the iieiessaiv Its bubal data us to the giow'tll of 
foielgii iiHMCs 111 otbei winds the protileui Is a strictly 
iiiival firoblem and Is capable of hdIuIioii only In the 
most able eNlsTlsnud olliis-is of tlie 1 iiltisl States Navy 

|{eHll}!!ng Ibis fail (be ileparliuoiit siveial years ago, 
foriiieil what Is known as tlie (ielienil lliiiiid of the 
Na\\ anil Im liiibsl within il the most widely liifnnnisl 
and able of its olUeiis, with Admiral 1 lewiw at llii'ir 
bead 'J’bis boaid. afli r a ten e\biilist)\e siiidt, fniniii- 
liitell a Ilian ol i niisl riiel Ion wbti'li. If It had iHsai fol¬ 
lowed. wimlil liate fomiil oiii \,in, teal aflei Msir, in 
siieti a londltioii of stieiigth and eltleleiii \ as tn ships, 
olliiers and men. is|iilpmenl andiesenes that no fnielgii 
power would M'lilure to altink us ni jf It should send 
Its tlisd oveiseas would be so tlioiilUglllV ilefeatisl as 
to lender (he landing of armed fiuees U|iiai our sliorw 
iiii|siss!ble 

111 i-ven leading iimiil iiowei of tbe woilil, tlU're Is 
a lecbiiieal bish i orri“sponiting to oui I.eneral Itisinl 
(evi-ept that il isissesses an antlioritat 1\e votee, wlileh 
our ticiieral Itoaiil does iioti, wbleli foi iniibiles a pro- 
gimiime of ( oiisti iietlon. tile appi oprbit Ions for whiill 
are usunllt voted bv the legislative tsslv with Iml little 
hostile erltielsin Not so liowevoi in the t iiltid Slates 
llei'e t'oiigi i-ss has laihl but hi I le atleni ion to tile ns om- 
meudutlons of its exisnl advisi'is Iiabssl llie memts'rs 
have taken it upon llieinseivs to d('terinlne not merely 
what the loliil slieiiglh of the n.tvv sliall be, bid 
W'tuil shiill be I be elniriKler of Its isiin|s>sll ton—lluil 
is to sav, thev bine not nien'Iy delertnimsi eaeli yeai 
tlie total amount of tonnage that sbnll Is* added to the 
iinv.v, but thev have I'oiisldensl theuis(lv(*s eom(ietent 
to dis-lde Ihe very dltlieult and lilghiv lishideal ipies- 
tloii as to how that total tonnage should tie divided 
among the various eliissi-s of ships Tin result tins 
Iss’ll that, to-day, we iMmsess a tbit wbbh Is not oiilv 
far below the strength which Ihe onlv men who iiiider- 
staml the ipiestloii have deternutied to In' n(ss*ssiirv 
to defend our shori's, but (king!ess has so dlsastroiisl.v 
interfered with the allotment to Ihe various tvis's bat¬ 
tleships erulseis destioveis siilmiarilies si outs, etc, 


liillanei’il and Is dungei - 


ouslv weak In letlaiii Ivis's ol ships whl<h (he lesults 


111 Ihe iirv'sent naval win have shown to be highly 
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to mo etmemf of me fl««t ip «t Pitolo. 

BOW jnvtto ottentton to tbo iae^aapmria$ ir»w- 
iQfk 6uo<l npofi eonattloiMi on jniniKrjr itt, ins, wbMb 
Otow m* *etBal immbor of oMpo of Uw rortoug type* 
AOtbonised, bnUt «nd boiidlng tu tbe United States 
Navy, iw eompared with tbe number of ehlpo author- 
iMd, built and building which we would have pomesaed 
bad Oongren aeen at to follow tbe advice of tbe Gen¬ 
eral Board. And, lust here, It should lie understood 
that this drawing does not include all tbe sbltw of 
tbe United States Navy; It shows only those types of 
vessel# which are modem In de#l*n, which ore best 
adopted to the estgeudes of modem naval warfare, 
and which alone are being built for the navies uf 
the world. In addition to the vessets shown, the United 
States Navy includes eighteen old cruisers of various 
out-of-date types, vessels which. If used as makeshift 
scouts, would be In danger of destruction by the swift 
and poWSTfuUy-armed modem scouts snd hlgh-si)eed 
battle-crUlsers, of which the leading foreign navies pos¬ 
sess so many. Also, the drawing takes no account of 
the twenty-two pre-dreadnoughts of our Navy. The pre- 
dreadnought, because of it# low «pee<l and Inferior 
gunpower, would be unable to stand up In the battle 
line against modem dreadnoughts; therefore, none of 
that type U Iwlug built by any navy In tbe world, our 
own Included. The Oeueml Hoard Is content to let 
our pre-dreadnought strength rest at Its present status 
of twenty-two ships. 


the tcahted axpbrte of the navy, colling for twenty-seven 
dreadttougfats, or tbe Judgoient of the laymen who fill 
ttM htlla of OoBgrass, oaUlng tor ftttean dreadnoughts, 
is correct In ite estimate ae to the necessary strength 
of our drat fighting line fully to i>rotpct the United 
States against Invasion. 

Undoubtedly, If We should take toll of the average 
oidnlcn of the man on the street, we would find that the 
MUhmarIne rank# In importance with the dreadnought. If 
It does m>t Indeed take precedence as the most effective 
type of ships, whether for offeiise oi defense This 
undue exaggeration uf the importaine of tbe snhinorlni' 
In the lay mind la reflected In our ilruMlng, which 
shows that, whereas the Oenerul Hoard has reconinieiid- 
ed ouly forty-four suhniarines, Uongn'ss has iirovidisl 
Ufty-seven. In Its present stage of developiucnt, the 
effectiveness of the subuiarlne Increases as tbe area of 
the waters In which it Is to operate deert-asos A sub¬ 
marine fleet operating In the reatrlcte<l waters of the 
North Sea agaliuit the vast nutuher of shliw of the 
enemy that are ctmeentrated there Is far more eff»s-tlve 
than It would be if distributed along the two tbmisund 
miles of our Atlantic seaboard. The submarine wouhl 
tip far less valnahle on coaHts than It la In the North 
iSoa As matters stand, our Naxy ts thirteen sulimn- 
rliies to the good over the nuralier deemed sutflchait by 
tlie (leiieral Board 

TJk‘ roost deadly form of attack against the battle¬ 
ships, sliould It get home, I# the lorjMsIo; and the most 
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exists In the matter of fast scouting sliliis. One of the 
most Important truths dsanonstrated by tbe present war 
has been the all-round nsefulness of the fast scout of 
S,500 to fi.noo tons possessed by the German and Brit¬ 
ish navies It was the high stieed of the German xch- 
M'ls of tills class w'hhh ciuililisl thmu. In the t»arller 
months of flic win, to work such haxoc upon the shlji- 
pliig of the allleil imtioiis Tlic 'Kuiden,'' the “Kiienlgs- 
berg," and the “Karlsruhe" i the lust-uumed still at 
iarget wore able to do wtial tiny did largely because of 
tlielr great speed Much of these shlos as have lH»eu 
iiccoiintetl for were destrovisl only wliett they wete over¬ 
taken by British shiiis of Hie same class, possessing 
higher sjieiKl and heavier liatteries. a notable case In 
Iioliil ladng the destruction of the “Emdcu “ 

Auother Imiiortant rfHc of the fust si out, as developed 
during tbe war. Is that of flagshlii to a flotilla of de¬ 
stroyers. Actlug In this taipaclty It has dom> most 
effective work, not otily In protecting Its own flotillas 
w'heii they were hard-pressed, but In running down and 
ilestrovliig by gun-fire the destroyers of the enemv A 
notable casi' in isiliit was the aetlon lietweeii the fast 
Ki-oiil "rnduunted" and four (ieriimii destroyers, In 
whldi the Hi-oul, las-nuse of her high siassl of .K) Knots 
and hey powerful battery of fl-liich guns, was able to 
oxertake and sink the (luartette In detail 

For the Fulled ,Stat«*s Naxy, In additiim to these 
rliitles, the scout xxould Is- bixalnablc lii its spei-tnl 
rfilc of seeking out the ein-nn determining Ills iiiiniliers, 



Several yeiir» oKi> »ln' Ueis-ral Itoaril of tliu Navy, lieadcKl liy Aiiintral ts-w«y, after uii cxIiaUHtIvr study of the prolilpni of the naval defense of tlio Flitted Stiiti>* ilrew up ii plan 
for inakmR the ndnluium aunual sdlUtlun to our Navy that wonlil he lussanary to eiuihle It fully to protoot our coasts Voar lix year t'oii«roM« iia- < at dewn Hits proKrainnie, with 
tho rwiuJt that our Navy has fallan from the aocoml to tlio fourth pfais- In rank among the navies of the World 

Light shading otinwi shipa we have (autheriaed, built and building); dark ohading, ships the navel experts ssy we should have to render the United States secure 
against Invnsion. The twenty-seven dreadnonghts include two battie-cruisers. 


It should la* noted, also, that umimg the twenty- 
two iire-dreadnoughts an* not IncliidiKl the three 
lmtrieshl|is "Oregon,’’ "Indiana,” and "Massachusetts,” 
which are now over txveiity ynars of ag<*, and. therefore, 
by isanratm i-onsent among naval men the world over, 
are reckoned as so coropietely olisolete a# not to be 
entitled to n place In the list of effective ships. 

Ucmmenclng with the most Important elemeftt of a 
niivy, the dreadnought, we And that. If the recommen- 
ilntloos of Hw General Hoard had been .follow^*!* ttie 
United State# would to-<hiy have twenty-sevsn dread- 
lumghts and battle-oruUem authorteed, built or build¬ 
ing. it would snem that our Navy has at last come 
nrmmd to a reoogiittiou of tbe great strategic and prac¬ 
tical value fff the fast. beavOy-arrofld hattlc-cruieeTs, 
Which, tjndimbtedly, have done the most ettectlve work 
thus far In tbe naval war. As ggilnst this total of 
twbnl^-seveo, Oongres# has cKaoslderfed and apparently 
stlil coiMlders that flftesn ships at this type are sutB- 
rimrt to form the malu protective eUanfait In our first 
tine *t dMfense agatoiA Invashm., The dreadnought, be 
It WWHSiaflMNBil, is the badklKme the Navy. It mat- 
teoi «o( how grettt may be toe strength of the enemy In 
scatttox' ttedttfflrelrs, submarlfite, nolBe-ships, etc^ the ab- 
sdlttie bfMhmABd of the sea is hot i^nd until bis dread- 
flfWybt fleet ha* been ettb« destroyed, or. as In the 
PMtesnt irar. abaolutsily ifloedcaded by an ovarwhslmlngiy 
pewavTol i«Bt irf alBiaar trikUpa. the auestiou for tbe 
« 09 $tar $0 u u to m iaa$BMat ot 


effectlvi* form of dcfeiiw of the battle-ihifi against tills 
menace Is the (SMsesHtuii of a numerous flis-t of fast, 
well-armed, Rott-gotng destrovers This form of dcfeiiso 
Is (s)itally effective against the eneiuy's deKlro.>ers and 
Mutiuariiies. Ill fact, the fuelllty with xvhli-b tbe Hrll- 
Ish destroyers have been aid© to evade submarine at¬ 
tack, and In some case# sluk tho submarine# tbem- 
selxm# by ramming, has Iwen one of the surprises of 
the War. Naval experts the world over are agnssl 
that the pr<i(»er proportion of dewtroyer# to bat¬ 
tleships Is four to one. and. although the pr«- 
grammix of the General Boanl ha# not nxached this 
jiroiKirtlon for our drendiHHights and hal.tleahliku i-xim- 
btnod, it nevertheless calls for a total of one liuudreil 
and twenty-seven il««tro.ver#, authorised, built and build¬ 
ing, at the opcnlug of thx* preaeut year. As agatnst 
that number Oougress has antbortsed only stxtys'lght. 
Tht* Is a very serinda shortage In any ease, and par¬ 
ticularly so when we remwnlHT that, In view of the 
fact that we have only threi- fast wsntt cruisers, a# 
against the tMrty-four recomroendeil. It will lie iieis*#- 
ssry In war tUne to sepamte a large iM'oiJortlon of our 
destroyers from tbe buttleahlps, ami throw them for 
ward for scouting duty. It Is evhlent that In this re¬ 
spect, also, the Interterene* of Congress has dlsorgHU- 
Itad our naval fighting forces, and redueeil the sum 
total of tbelr comitloed eftlcleucy. 

Unquaatlmutbly, the most serious deficit in the make¬ 
up at out' fleati so ftr w the minor units are concerned. 


sln-iigtli, and loiimc, and rcpnrtliig the facts to the main 
flex't If the riH'imimendatioiis of flic (Jeiicrul Hoard 
hud Ins'll follovxisl, vx'c would to-<liiv haxc tlilrtv-foiir 
of tlicw- xaliialilc sliliis, uulliorlitisl. Itullt iiinl Imllding; 
as It Is. vxc im>sn,-sh otilj tliris- «ompuratlx elx old ves¬ 
sels, Hie ‘S«leni,’' "Chester,” and “Hinnlnghiini," whose 
spetsl of from Ikt to 24 knots, Is altogether tmi low In 
view of the fact that Hn- latest foicigii scouts Imvo 
wiKHsis of from 27 to .’«> knots 

The fundnnieiitiil iiiiisc of the erving dlsimrity Ik‘- 
twei-n the strength of oui Na\t us ciillisl for li.y Its 
naval exis-rls and ns (Ictcrmliusl liy the action of Coii- 
gn'Hs, Is the fact Hint the Hciicnil Itoiird can only rw-om- 
ineiid. It# ns ommendnt Ions Imxing no oldlgatory force 
whatsoever The remedx for these conditions xvoiihl In* 
found in the liistltutlon of a isiweifnl. broadly reiire- 
si'iitothe tsiard, I'otiiiioseil of ineints-rs of the Navy, of 
the I.egisliiture mid of the lOxis iill\e, whicli xxoiild 
consider from everx [siliit of \ lew - iMilltlcii 1, timiiiclal, 
t»>ehtilcnl and uiilltiu't- the ipii-stlon of iiiimH in¬ 
crease and all naval (piestlons of n fiindmiieiiliil dinr- 
acter, iiml present Its findings to Congress with tho 
deliiilte governmental authorltv which such a hiainl 
xxould carry If such a (smiicll were in cxlstew-e, its 
n-oommetidaHons to CongrcRs wonld la- fris- from any 
Kuaplchm of piirtlsaiiHhlii or Indhldnul departmental 
liillueiiee. It would lie authoritative la the highest de¬ 
gree. and It would represent the nintnred opinions of 
tbe Oovenimrat as a whole. 
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The Art of Decep¬ 
tion in War 


Methods of Military Mimicry 
and Protective Concealment 
on Land and Sea Employ¬ 
ed in the Present War 



A Marchlixht dU^uised me a clump of huehee 
and aimoat Impoasible to locate. 


A 


BrUiak tui diafulaed «■ « bush m m t« Mcape 
tke obMrrailon of Oemon Mtoplaiw*. 


I N all imtiire tliore )m hnnllv nn aniiiiiil which In not 
charnel print ten U.v uinrkeil for (IccehliiK Itn ciipidIpx 
or its prey The liidiflii kallltna Inittcrllv, for p\Hnii)lp. 
I* vplnpd and marked like 
a loaf with HUoh amazing 
necMiruey that when It 
folda Ita wings and perches 
upon a ateni It la abso¬ 
lutely ImpoRslIile to distin¬ 
guish It from the Hiirround- 
ing foliage, p\en aiaits of 
leaf decay are tJnia aivn- 
rately reproduced Ho, too, 
the walking-stick Insect, 
when It crouches a ni o n g 
green leaves, cniniol l>c 
diatlngulahed from a twig. 

It is act a mere whim of 
Nature's that htis strlj>pd 
the lebra; the ebameter- 
latie markings of the ani¬ 
mal, conaplcuoua enough In 
a menagerie, render him 
almost Indlstlngutshahle 


The lesaoii has not been loat upon man. Ifronj time 
Immemorial huntem have clad thomaelveis In green, and 
from time immemorial, detteptUui of this kind has Iteen 



German traction engines manqneratHng as treoa a« a« to aroU doioctlan. 


praetlsed In the art of war. This old artlBce of deoely- 
Ing an enemy still lives. Indeed, It Is more than ever 
necessary liecaiise the aeroplane and the alratalp aee no 
much. The modem tole- 
acope, too, brings the dis¬ 
tant enemy ao near that 
htai morementa and bis 
ultimate object moat In¬ 
evitably be detected unleas 
he bides hlmaelf in some 
way 

111 the Boar War the 
first systematic attempt at 
concealment waa made In 
modern warfare. It traa 
then that khaki flnit came 
Into general nse. Since 
that time there has been a 
general adoption of olive 
or drab for nnlforma. The 
gaudy trappings, the shin¬ 
ing epaulets, the bright- 
colored trousers nnd eoats 
that we associate with the 



Uhlans dyeing a white horse, so that he may blend better with the landacape 
and meet the military requirements that nature falls to observe. Army horsea 
are also painted white to blend with the snow. 


The ‘‘EaMlea’’ had throe sawfceataeka. Her eaptaln aiMed a dummy fourth 
smoksotadt iauaediateiy behind the foreaumt no as to deceive his pursuers as 
well as the eaptahm of the ships that ho waa ehaaing. 


from the tnll khinmc-i iiikI 
saplIngH auKiiig \^hl<ll lie 
more habitiiflll} s t ii imI s 
Bird hunlcru know Imw 
difficult It is to discover 
groUKP nnd partridge l>c 
cause of thcll l)Hrk like 
coloring So perfect is Ibis 
adaptation of nii anlmul lo 
ItM environment (hat we 
even find colors (lianglng 
with the oeasoiiN Almost 
every Arctic animal 
changes from brown 1 i 
white as winter up 
proaches, and oome species 
of fishes seerm to have the 
ability of changing their 
color not only with the sea- 
Honn, but to aul^the par¬ 
ticular character of bottom 
111)011 which they happen to 
|)e lying at the moment 



An Austrian detachment of Infautry UMUntsd un skU and ctnd in wtiitu, •« Uwt Uigiy 
will blend with the snew, 


wilder have disappeared, 
at least In battle Red 
cloth and gold trimmings 
are seen only in parades 
and In comic operaa In 
the present war, for exam¬ 
ple, the Germaus and Aus¬ 
trians are taking partiea- 
lar pains not only to dmsa 
themselves In untfimM of 
neutral tints, but *ven to 
conceal buttons and the 
metal deeoratloQS of bel- 
inets. The FMmdi army In 
the only one that stm ad¬ 
heres to the eld trntRttoiw. 
ftome of Its dragoon f<gd- 
nxrtitg stm WMir the pid 
French bfdMiVikte ami 
plumed btdmrt. Bad ^cnni- 
asrs, too, imtu nfit yutihotn, 
abodUrtHHl. 

tOsnsMsd eu pegs tidij 


























The Military Rocket Camera 


Shooting? a Photojfraphic Camera into the Sky to Take Pictures of an Enemy’s Position 


A nRBHOEIN onirlnwr niitnwl Maul has after 

tWPlvf y<4ura of exiicrlmmt, In proaalinf tbn rocket Into 
tlH- a«*rvlw of mlUUrj' photography. Haul’H apiiarataa ami 
lt« (iporaticjti nrt* thua deacrtbed In a iwont laaw of Koamo*. 

Fig. 2 jdvca a Reuewl view of the apitarettia. with the 
r<K'krt In the foreground. Hie cttnlcal cap contalna the 
camera, which takea a picture 1« centlmeterM (7.1 Inchea) 
aqnurc The cylindrical head mmtalna the c*barge of pow¬ 
der. The Imig Hhaft preveute the rocket overturning In the, 
air and tlm <'rf«Me<l vaupH at the rear prevent rotation about 
the axle of the rocket liurlng the flight, therefore, the 
(«mera c<mtluuee to face the direction lu which it wan 
aimed before Hturting. In order to make rotaUuu quite 
ImpoMtble the camera U also provided with a gyrostat, 
which comea into operathai automatloally when the rocket 
la tired. The expoaure la made by an electro-pneumatic 
device, wlilch la operated by a amall galvanic battery and 
acta at the nioment when the ticket attaliia the highest 
lH>lul of Ita flight. 

Immediately after the e;rpoaure a parachute, which la 
attached to the camera and iMcked between It and the rocket 
l»ead, opeiia, and the twmera la detaclml from the rocket, 
but rwnalue couneoted with It by a cord atamt 33 feel 
long. Tile rwult I" that the whole apparatua falls alowly 
until the rocket atrlkea Uie ground. The parachute, thua 
relieved of the greater part of Ite load, then descends still 
more slowly and brings the camera to earth without shock. 
(Fig. 6.) 

The uinmrutun, It will be observed, la quite complicated, 
but Its operation Is very simple As the rocket la about 20 
feet lotp and weighs more than 60 pounds. It must be dis¬ 
charged fnnn a support, whtch Is shown in the background 
of Fig. 2. The support Is provided with sights by means 
of whleh It Is aimed in the desired direction. The rocket 
Is next jilaced In the horlxontal support, which la then 
turned, on Its trunnions, Into the vertical inwltlcm. (Fig. 1.) 

The riicket la now ready for Urlng, wlih-h Is done by 
electricity. The first corronl applied sets the gyrostat Into 
action. The second current Ignites tlie charge, which Is 
Hutficlent to (Arry the rocket to an elevation of about 2,000 
feet In K setxmds. (Fig. 8.) The exiwsure. the opening of 
the parachute and the detachment of the camera follow 
In rapid soi-cesalon. and In about a rolnnte the apparatus 
comes safely to earth hot far from Its starting jKilnt 
Tile sharpness of the pictures thps obtained Is Illustrated 
by the view of Lausnlu which Is repitsloced In Fig 4. The 
whole apiiaratus to carried on a smali hand-tart, whkh can 
eaisily be takan to the front, and the rucfcet to In little danger 
of being shot down in Its brief flight Its great military 
value, therefore. Is aelf-evldent, and wlU probalil.v receive 
niany practtial demonstrations In the pfceent war. 

FMding tibe Garauui Ni^on hi nme of W«r 

By Ow Befttn Camapoaflent 

I fJ a recant lecture Dr. Aubner, director of the Physlo- 
tefftcal loatttuta of Berlin tJoivemUy, draw attenttoh to 
(he Unpartanoe of the aUmentatlon htll voted at the Prus- 
elan P^latoent, from the point of view of dietetic physl- 
tdofly. 

InmMifltely After ttoUUntton there was a popular be¬ 
lief ttot a deattb of fuod was bound soon to take place, 
fln(|i laMt htwsoirties thaoflbt it a who pUn to lajr up as 
rtotae aa poenitlfle of aome of the principal 
. JBesnrtWft the m*if praMUPW of the government 
,hi iflUut ttrwttanwft (irteea eftMglvety prevented such a 



Fig. 4,—A view of Lansnitc, Baxony, ob¬ 
tained by a rocket camera at an eievatlon 
of 2.«0« foot. 



ng. fi^Tlio deaeoat. 


crisis. During the lino Mir«*c months of the war. It was 
not even thought )nHvssMry to control the trade by any 
si>oclal emergency laws, such ns those now voteil 

Dr. Robner <«utloned his henrers against the waste of 
food materials which, he said, was going on on an uiitluaight- 
of scale. He has aiu'ertalned that In many boustdiolds 2d to 
25 per cent of the meal to left uneaten on the plates, and 
that even prlaoners will s<aiictlmes leave 3 to 31) iier irnt 
of their food unused In the lierliti wwage there are, for 
Inatani'e, 20 grammes of gresse f»er head of the iHH'ulation 
flowing away each day, which to dcrlvt>d from tlie rlnshig 
water of the kitchens, and since this grease cannot l»e recov¬ 
ered, a valuable material to thus wasbsl, Another striking 
fact brought out hy everyday oluiervation to how much bread 
to cut Into but left uneaten In the Gorman restBiirants In 
fact, the population Itself could, to a great extent, contribute 
to an adequate utlltsatiun of ftsKl articles, If only the 
Hmoimts actually to be used were prepnretl, and If anything 
left uneaten were utlllBeil In some way or other 

A great waste to, In Germany, miide of grease, oven fat 
cheese nr fat meat Itelng, as a rule, eabm with butter 
If everytoidy In the country would reduiv hto or her tsiii- 
sumpUon only by one gramme a day, about 26,000 tons of 
butter less would Is* used each year These Instances could, 
of course, be mnltliilhsl An adequate utlllaatlon aisl 
economic consumption of the principal articles of foisl thua 
alTonls a means of preventing many js-rplexltles 

The State, of course, will have tx) control roimuroptlon 
on a far greater scale hy the emergency laws recently 
voted. The fixing of maximum prlix's for the prlncljml 
articles of fxsid l.s based on an accurate census of available 
stocks. Another nex-easary uieasurt* to th(‘ granting of proper 
facilities for the Iraisxrt of materliito neexled fxir cattle 
feeding, and of materials such ns milk, milk products and 
corn from neutral <x>untr1es German agriculture, on the 
whole, produces enough animal food, so that no serious 
illlflcultJes neexl 1 h‘ fxvirext as far as milk, meat, and eggs 
are concerned 

Special attention to being jsild to the axM-urlng of a sufll- 
elent supply of bread and potatoes. In onler to jirovtde 
for a safe hrimd supply, thf> x-orn should Is- ground out 
more thoroughly, nor should an? bread com he usxsl for the 
dtotUllug of brandy Since the tiotato croj) has t>een satis¬ 
factory, care need only Is- taken to avoid anv lossxw by 
drying. While sxime ImisirUnt pnstucts, such as rice, loutlls. 
cocoa, bananas, may become scans* or be wanting altogether, 
tlieae could readily he made up for by supplying prxqxer sub¬ 
stitutes, without 111 the least endangering the health of 
the poiiulatton; In fact, the lecturer was isxntldent that, 
provided all avallabli* posslhllltlx-s to' usxsl, no serious dlttl- 
ciilty would arise In tin* fissl iirohh'iji 

Determining the Folarity of a Magnet.—A very simple 
and effex'tlve method of determining thi' isilarlly of the 
I'BrtB of a magnet system has been nsxsl with sncrvss by 
Dr, H. Rosenberg In place of a coinjiass, with which there 
to always rsuislderahle danger of reversal by strong fields. 
This new devlro consists of a search coll having 5H0 turns, 
and a restotauce of 1 6 ohms, wound on un Irxm bar (13 mlllt- 
meters In length and 10 millimeters diameter Tin* coll to 
connected with a mllll-voltmeter, the doAx-ctlon of which in- 
dlcatea the polarity of the part when the apparatus to 
brou^t tip to and quickly removed from the part to be 
tested. It to said that this device to so sensitive that It will 
Indicate the polarity of the ('ommutatliig fsilcs of u machine 
due to the remanent inagnettom 
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Aircraft Artillery and Bomb-Dropping 

The Value of Hiffh-Angle Fire 

By Carl Dienstbacb 



before It has time to more trom the pOat 
at which It was sighted. •«>* layiun it 
itable to Htidereetlmate the beitdit to which 
even tho lUthtesi cannon, aimed more or 
lew vertically, easily sends Me projectile. 
Thus II. G Wells, in bit famous novel. 
“The War lu the Air," ooovenieittly but 
incorrectly nsgumed that alrtbtpa stmply 
Hue above the ramm whenever thef please. 
This is hardly possible, awn with rifles, 
whose trajectory la markedly affected by 
the wind, but which neverthdeas enjoy 
the quality of superior mobUlty with the 
ability to shoot vertically. To rise above 
high angle cannon range would mean the 
death of the crew from lack of air. Even 
if the craft were capable of rising above 
the immense height reached by balloon 
guns. It goes without saying that the flat¬ 
ter the trajectory the lass dependent la 
the gunner on his range Under. And 
range lliidlng is proverbially dURcnlt with 
aerial targets. 

With proper aerial sights two high- 
l)owered cannon firing upward with an 
Infinitesimal difference In adjostment at 


fsllen Ui a tncuuni Artlllerv practice has 
shown that MlghtliiK limtniuieiil'i tna.v lie 
deissmled uiam If the ImlliNile piolilem has 
not been obscured In tho xicissKudes of 
air reslstanct* It mai thcrefoie be as¬ 
sumed that the marksmen lu /^epistllns 
missed their targets lK*cauac thev had 
read their altitude liadU, as well as the 
speed of their craft over the ground at 
the true vertical direction Of these three 
elements, si)ee<l is most dlfflcuii. to deter¬ 
mine when a Zepitelin is trvlng to dodge 
artillery by following a rigwR course 
Moreover, a plumb line as an Indi¬ 
cator of direction could not be deiieoded 
upon when the ctuirse Is thus constantly 
changed (\)upled with these dtttlctvltles 
is the fact that a seinchllglit <‘an be used 
only Intermittently lu the dark, and speed 
measurementa bwome still more dlfilcult 
■While there Is unquestionably some 
dodging of special ImlUsm guns which are 
Ij) use bv all the armies—pieces which 
combine the high Initial veba'lfy and quick 
aiming ability of the field gun with the 
ability til fire upward at stei-t) angles—■ 
there are not enough of thorn to explain 
Id this way the failure of the Zepjtellns to 
inflict the destruction popularly expected 
of them Mortars, too, are fired at high 
angles, but mortars and howltEers are 
hardlv suited for refielllng aircraft, be- 
tnuae their low initial velocity demands 
that they be aimed far ahead of the air¬ 
ship Hitting the target thus becomes 


Machine guns mounted by the Germana for airship attack. 



for refielllng aircraft, be- Full lines represent trajectories of 4-inch naval gun; weight of projectile. 84 
w Initial velocity demands pounds; greatest elevation. 75 degrees. Broken linca represent trajectories of 
limed far ahead of the air- 3-lnch automobile gun; weight of projectile. 18 pounds; greatest elevation, 76 
the target thus becomes degreea. Dotted lines represent trajectories of 2 Vi-inch field gun; weight of 
sides, their system of sight- projectile, 9 pounds; greatest elevation, 60 degrees. 



Increnscil in order to strike the airship 


an angle of about fio degrees could not 
possibly miss an airship between them, 
eten If they knew absolntaly nothing 
about Its distaiice or altitude. Any pos- 
alble location of the ship would be in the 
line of at least one of the two flat trajec¬ 
tories. No wonder that a German paper 
recently reported that only by means of 
balloon guns was a regiment protected 
from aen^filsiies, busily engaged in giving 
the range to artillery and dropping 
down bombs and steel arrows Field guns 
are handicapped not onl.v because their 
projectiles reach high altltndes only at 
great ranges, but also iiecause the trajec¬ 
tory'a curve Increases wltli the range. If 
that trajectory Is to include the location 
of an airship, the range must be exactly 
known Dlincult os this task Is, field guns 
have repeatedly scored hits against aero¬ 
planes which overboldly descended in 
order to make Important obserrations to 
levels at which they could bo reachetl at 
more or less normal ranges. This was 
made possible by the tise of self-contalued 
range finders, the nltlt tides being deduced 
directly from the range combined with 
the angle of sight Bough spottlug by ob¬ 
serving the clouds of bursting shrapnel as 
well as the great numbers of guns with 
tentative different sights made the feat 
possible In tills connection it must be 
stated that balloon guns firing at low 
angles would be no better than field guns. 

it Is worthy of conslderatlou that if the 
deadly accuracy of high angle fire will 
■loon render liomb-drupping as risky as 
torjiedolng a bst11efdil|i In daylight, much 
may lie expected of light cannon which 
are now mounted on Zeppelins to repel 
ueroplauea, and which way be directed 
against targets on the ground from a 
great distance If the ship la kept at a 
constant altitude, by means of a state- 
scope, for instance., it may be eaaltf 
steered aninnd the target at an unchang¬ 
ing distance hy malntaitflng the sights at 
the same angle to the vertical. Spotting 
from above Is then easily poaalbla la- 
deed, the conditions may be tald to be 
Ideal The range could be found mubh 
more quickly than from b«)ow. Sieppellos 
are perfectly steady gun platforms. Al¬ 
though the destructive effect of amail 
shells ts Infinitely less than that of taenvy 
bombs, even admitting that the W^vwloc- 
Ity 2-lncb and 3-lncb sbell faaa penetrated 
nine Inches of wrought Iron, the torjal 
marksmen, for whom everytbbig 1* helP' 
lesaly accessible and unproteotdO, nre nblfl 
to apply a alight p T ss eu re fhe tatagt 
sensitive spot where « hu#*» ge wam OT 
more as the most terrMJe dpllenwd 
af random. Indeed, tfats gaflieraigliydiidne 
^Homewhttt of Jhj Jitau, Ip , 


A French gntl-gtraUp gm. 
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jjUjtt 4«{)«ti4fi Oft lilttlnc «»otl5 ooo rawli bnt rital 
igpot tiu UkftOMa to tiit« Ottental ut appears com- 
Ifleta. Iwcauae apeed spalls soeeass, opt only in getting 
tba range, but also in running in and out of range so 
quickly that an accurate burst of rapid Ore Is dollvcred 
asd a safe distance raaclted again before tbe gunners 
b^ow taase time to find tbe alrahlp range. Far from 
maktag tbem easy targets, tbe growing 
abn of modern Zeppallna Insures safety by 
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emotional and scheming, Tbe tender-minded person Is 
loglca), refined and secondary; loyal to pledge and per¬ 
sons, eentlmeotal and faithful. Within these broad dls- 
llnctloua there la room for a hundred aubtletles, but It 
may be asaerted with some confidence that eacli one of 
UH does, as a whole, belong to one or other of these two 
olttsHea. Recognising these two main divisions, it Is 


Rai»l<mi ReAeetioiia 

By '‘IrrespQtwIbla" 

A n amusing pursuit, when one has ac¬ 
quired a taste for It, la to study tbe 
vartona systems of classlflcatlon of the 
scienoes that have been propounded. It Is 
amusing, not so much because there U 
anything fnnny In lists of long names ar¬ 
ranged Ml the pattern of the genealogical 
tree of a royal ftimlly, bnt for tbe light 
thrown upon tbe mental habits of the 
oompUers. it Is, 1 think, very Interesting 
to get people summed up according to 
thMr Intetleotual characteristics, and I do 
not think tbe occupation is autficlently 
popular. Of course, we all divide people 
into classes, bnt wo usually adopt such 
Inadequate and mtaleadlng criteria In EuroiH> men 
used to be divided up according to tbe social rnnlr of 
their fathers—a simple scheme which baa since given 
place to the equally simple but Inadequate Atnerloan 
teat of money. The objection to both schemes la that 
they tell us nothing, whereas every sound scheme of 
classlflcBtlon enables ns to say quite a lot about the 
differences between the members of different classes. In 
dividing B number of objects Into classes, tbe most 
salient characteristics should be made the distinguish¬ 
ing characteristics of the desses. 

For InsUnce, my knowledge of biology Is of the slight¬ 
est, but 1 know that tbe number of legs poesessed by 
different members of the animal kingdom varies enor¬ 
mously. Birds have two legs, and I believe some kinds 
of worms have a dosen or more. In the unlikely event 
of my being called upon to divide the animal kingtlotn 
Into classes, I might classify animals according to the 
number of tbdr legs I should lump dogs and elephants 
together, and probably unite under my system two 
kinds of multi-legged worms which to the horiiHod 
hlologlet were quite frantically different, so that 
neither Darwin nor anybody else could work out the 
evolution of my species. My system would Ite simple 
ounugfa, but It would be very misleading I don't know 
whether there are any creatures with 
more than one hundred legs, but anyhow, 
taking one hundred as a maximum, I 
should not have more than one hnndre<l 
divisions for the whole animal kingdom 
The gain In simplicity cannot he denied, 
for I suppose the biologists have more 
than one hundred different kinds of bugs 
alone on their present s.^steai And jet I 
don't Huppos»> that Huxley or Haeckel or 
sn.v of thdse i>eoj)lo would find my system 
help them much 

In jnst the same manner those of us 
who are Interested In our fellow men 
don't find the present generally adopted 
cUtssiflcatory scheme help us much, Tlie 
average buBlne«s mau divides other people 
nmghly Into three Masses: those who gi-t 
us much money as he does, those who get 
more, and those who get lees. It's simple, 
but It doesn't tell us nnythliig. I’e<iple might 
Just as well be divided up like boxers, ac¬ 
cording to their weights. There are bet¬ 
ter schemes than this, although I suppose 
that the Ideal scheme, estimating people 
aocortllng to their value to the community, 
is bUII a long way from being cotnpletely 
worked out Bnt In tbe absence of the' 

Ideal scheme, a scheme based uiam moral 
and Intellectual characteristics is at least 
much more satisCactory than the money 
standard. By Intellectual characteristics 
I don’t mssui so much varying degrees of 
otoverness as varying types of intelli¬ 
gence. WllHam James talks edmut “tender- 
Btlnded" and “tosifii-mladed’' people, and 
In ^mte New Uacblavelll" H. 0. Welts 
has wrtttsn a novel latgely exentpUfylog 
that filffMenoe. tt is this difference, a 
dtffMWwss th tbe fundatnental texture of 
the Wffid, whioh tt antoh toMre sigutfi- 
east than any Talclatipns lo hbllity to 
•uAn aUjd^NagMtloat aqnattMMt to ownpose 
or to riu • fMistoeM. The 
pmtttih i$ Vtimtf, lotnltlve 
air lotfl ttr idaaa and toatinMa, 
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French Power Wa^ron Trials Interrupted 

L AHT year’s trials of power wagons, wblcli wc-ic to 
have been held, us usual, In Krnniv. from June t^.ttb 
lo Angiist 8th, under the genenil direction of the War 
1 >cpaitmeiit, cain(‘ lo an unexiMH’ttKl end In fact, tbe 
war broke out Just us I be powt>r curs were being pul 
fliiougb their trlul trips, so (but tin* whole oolUs-tioii 
of (urs was iniiiiedmtely put under 
iLXiulslllon bj llie inllttarj authorities 
Tills gave tin- arin.v a timely reinforce¬ 
ment lu the sbu|s- of an ('xcelleiif set of 
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A Gorman aatl>airsliip gnn. 

exceedingly Intereatlug.to notice the varvlng character¬ 
istics of the various niemlters of the same group, to 
notice how their whole outUutk on life, their Itehavbtr 
In different circumstances, their moral Judgments, their 
religious views, are connected with the fundamental 
characteristics of their class It Is a system of classlQ 
cation which really tells ua something 

I started by saying somcthiiut almut tbe classifica¬ 
tions of tbe sciences, and from that I ttranebed off to 
conalder how human beings could be classified The 
Impression one gets by reading a number of systems 
which have been proposed for classifying the aclences is 
that tt b« meaningless to talk about a final aitd satis¬ 
factory sclieme It so entirely detietids on tbe point of 
view. Attempts have iHson made to classify the sciences 
Iti the order of their logical do|»endoiice on one another 
Thai is all right if you want to regard them from that 
point of view Other attemiUs have been made to clas¬ 
sify them according to the metital faenltles exercised In 
their study Thus, Francis Bacon classlfled human 
knowledge lute that dei*endent upon memorv, nism 
linaglnatton, and uism reason That Is unothci point of 
view Otie nilglU classify them according to ihclr value 
to the community, or according to the esthetic beauty 
of their results. 



ytvar's curs, an Imiovi 
slstcd 111 a new class of vcbiilcs culled 
“colonial" cars. In which the purts were 
es(M*clalI.v well protueted from dust and 
water Tbe wheels are 2 feel -t Inches 
diameter, or over, and carry Iron oi nili- 
ber tires For Ibis tytie, nine builders had 
entered a total of nliieteeu cars Such 
vehicles will no doulit do exeelleni scrvlco 
In the war oiieratloiis in wbleli they are 
now engagetl A number of builders have 
given up the Cliuln drive and have iidojncd 
tbe hlinfl drive this year as lieing of a 
slmiiler character As an example ot the 
kind of iMvwer wagons presented on this 
occasion In subsidized military types, a few are noted 
The I’anhard works sent four ears with tbe following 
siiccincatlons Weight emiKy, .‘I 470, S.VHl, 4 !>:40, 4 000 
(longI tons Weight loaded, O.MO, 6 .Wfl, 7 400, 7.:?!50 
tons MopA-s, In the first two cases, 4 2-lnch and .Id 
Inch stroke Last two, 5-lneh liore, 0 Inch stroke La 
Hulre, two cars Weight empty, 2 5;4() and 2.540 tons, 
loaded, 4 715 and 4 775 tons Motor, 3 2-lneh and 5 4-lnch 
stroke The Peugeot cars usm.' a smaller size motor of 
.ft-lnch bore and O-liidi stroke, and a weight eiiiptv 
from 2 000 to 3 Jta) tons, and from 4 to 0 tons loailed 
In the larger size the motors are 4 Inch bore, 0-lnch 
stroke Mix ears were entered All of these wagons are 
built to run on any of the usual fuels, such as gasis 
line, benzol and carbureted alcohol, and the twts were 
to Is* made with each ftiel In tuni Tests also included 
trials of piwlng trailers, braking, cable wliichi-s and the 
like Of the constructors repremuili-d, lie Iilon, Arlto, 
and Sohnoldcr arc also engaged In making sjieMal 
armored cars for the war, or other tyfies for search¬ 
lights, aeroplane guns, etc 

AIt«rinsr the Sex of Date Palm Seedlinffti 

N I'MKIIOI K arlleles have aprs-nreil from time to 
time Ml botanical and horllcultunil jounials lu 
regard to the ullegeil abllltv of Arab ciil 
tlMitors to change the sex of seedling date 
piilins, esisvolallj from male lo female 
.Several melbisih have Iteen menfloneil 
One grower diilms Ibat If the seetlllugsi 
me tninsplanli-d at two vears old tbe 
numlsu of females Is at least doubled 
Another says that if eerlalii tulsTdes 
found on tbe naits ari' removed tbe jilant 
Isstomes female 7 el anolbcr HOi'oiinl bus 
it that If tbe secsls from dales tbal bale 
Ikh ‘11 eaten Is- sown, (he sissis presiunablv 
ts-Ing sv'rais'd Iw (be ((-eth more luati-s 
result unlnJiiKsI sis-ils give a iirt-doml 
nance of females The usual storv, bovv- 
I'ver is (bill male needlliigs may be con¬ 
verted Into female bv slllting tbe leiivea 
leiigihwIsc ItiHvntlv the anlborllles of 
Kew Oardon have addresmsl liaiiiiries n»- 
ganiiiig the veracKv of tliese re|sir(s to 
horticullurlsis living In F.gvjit and Algo 
rill, and altboiigli the linesllgalloii Is not 
yet complete, no contlrmatbui of Hie re¬ 
ports has lieen obtalnisl The s\i|iject 
Is mil of great piiictleiil lin|Mirtaiicc. for 
the reason that dates nie taiciv ralstsi 
from seed, tiut geiieiallv fioin offsliootB, 
and no one claims to is- able (o alter the 
BOX of tbe latter 


A hMnhs4r»i>«i>Hr Zepp«U« in sdlon. 


Plants Injured by Smoke and Dual.— 

V. Sabacbnlkov lias InvestlKated the efTis-t 
of sulphuric add In the air on pollen and 
on tbe development of grain In wheal At¬ 
mospheres containing known <iumi(llles of 
tills Ruhstance were drawn ovei open rtow- 
ers and growing beads of wheat It was 
found that 1/10,000 of snlpbiirlc add 
drawn over flowers for twenty tour hours 
completely preventisl seed from forming, 
while more than 1/13.000 was fatal to the 
reproductive power of pollen Thesi- and 
other exiierlroents seemed to show that 
the reproductive organa of plants are esjie- 
clally auscepUble to the Injurious eff(H-ts 
of sulphorlc ocltl 
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Doing Without Europe—II 

How the War Has Aff ected Our Mineral and Metal Industries and How We May Profit 


I N till- for(>H()ln>t nrtlolo of thin mitIoh It whk 
out thftt we oould not hope to (snupeU- with Oenimnv 
In foreign markets, despite tbo opportunities presentwl 
li.v the war. unless Congress is willing to co-opi'rate wltii 
our manufueturlug wmpanieB, unless AinericHii huslnews 
men can etmnt upon the same kliiil of governmental 
»nlUK>rt which has made (iermunv n great exiairter of 
goods. But Government eo-oiK>ration must extend even 
farther. SedentUlt research must be eouduete<l In 
some fields of a klmi that (annot be exTss'tfsl from any 
private enterr)risc'--«eientlfle research which will enable 
u* to make the most of our wonderful mineral retamn-es 
Our mineral and metal markets have auftered Iteeause 
of the war Why ’ Simply tas anse we have l>een In 
the haldt of exporting our ores to F.uroiio, only to re¬ 
import them HR immensely more valuable maimfRctured 
products No doaht this aiiomuly may ls‘ safely attrib¬ 
uted to tlie eonvenietiee of tlie proceeding as well as 
to the richness of our resources, but tairt of It may also 
be attributed to the lack of supiH)rt which the Oovpm- 
mant has given the capitalist who Invcsits his money 
lu mines and smelters 

Next to the prvslucts of our land our mineral reaourees 
are our most valuable assets But mines, unlike farms, 
must la* develoissl by capitalists, and mpltallsts arc 
not u class in high favor Just now Compared with 
the vast sums simnt on agriculture by the Government, 
aiiproprlatloua made to develop our mining industry are 
meager Indeed. The Bureau of Mli»es, for example, 
spends anuually 9>'>Bd,000 a year on research intended 
to improve raining methods—exactly the sum which it 
costs the l>et«rtinenl of Agriculture to print and bind 
Its numerous puhlU'atlona We waste 11,000,000 a day. 
acC(»rdlBg to the last reiwrt of the Bureau of Mines, 
by poor mining and metallurgical methods In the min¬ 
ing of 800,000,000 tons of coal during the lost calendar 
year, there was wasted or was left under ground In 
unmlnabie condition 300,000,(XK) tons of coal As the 
result of a careful preliminary inunlry, the Bureau of 
Mines states that more than one half (200,000,000 
tons of (sml) of tills yearly waste is preventable 
under existing economic conditions But the hare state¬ 
ment of enormous losses does not express the most im- 
IHirtant part of the situation, which is that the coal we 
are now using and wasting repreesmtH the cream of 
oiir supplies, namely, the coal most eheaiUy and easily 
mined and nearest the great centers of industry To 
discover more edident methods of mining, to reduce 
this waste without seriously increasing the coat of the 
iHsil to the eoiisumor, should be one ohjeet of selentlfle 
investigation whleli the Bureau of Mines should ('on- 
duct Bmall as the cost of the Invest Igatlon would be. 
if comimred with the importance of the end sought, 
Congress refuses to take any substantial interest lu 
the Uh|uIo For general researches and other work 
to aid the farmer $22,410,000 was uiipniiirlatevl last 
year, for similar work In mining only $1,0(17,000 was 
appriHirlated Yet each worker In the mines I'outrlhutes 
$1,800 annually to our national wealth, and each work¬ 
er on a farm only $800. 

Why We Must Study Coal Mining Scientifically. 

Mind you, this unestlon of mining coal economleally 
and efficiently has a direct bearing on the problem of 
becoming industrially independent of Europe. We arc 
constantly reminded that European labor coats are low¬ 
er than <nirs Bnt no one reminds ns that our coal— 
the power that nins our factories- -Is cheaper than the 
ciieapest Kuroiamn fuel Thus we may offset a cheep 
Item of Euroi>ean exiK-nse with n cheap Item of Amerl- 
{■an expense If we are to eoiitlnne our haphazard, 
extravagant, rev'kU'ss uietlnsl of mining coal we simply 
lessen our industrial opiH)rtntiU.\ Our coal resoure'es 
are not Inexhaustible, yet we exploit tliem as care- 
leasly as If wo wo\ibl always lm\( ilieni To meet Euro¬ 
pean competition MUi'c(>MHfnllv ami isrmanently we must 
l)egln with a selenlltii met bod of husbanding our great¬ 
est strength. 

This also appll«‘s to I he develoimient of a healthy 
metallurgical Industn For lack of Government as¬ 
sistance some of (sjr mines bine declined alarmingly. 
In 19(16 Colorado, Montana, nnd Idaho iirisluoed gold, 
silver, copper, and lead worth $2'is, 174 0(1(1 In 1910 the 
same states produced $2.11 000 000 wiirth of the same 
metals. In 1900 Colorado em]ilov(sl 40,(K>0 tnluera; In 
IIMO, only 14,000 In 190(t Montami employed 15,000; 
in 1910, only 14,000 In 190(1 Idaho erniiloved 7,000; In 
1910, only 6,000 In Colorado, In 1900, the precious 
metal production amounted to $.10,000,(KK), in 1910, 
$32,000,000 Th^JI'^ls a reason for Ibis The days of 
bonanza mining ate over, and we are now down to the 
treatment of low-grade ores which were as vailed in 
character as the faces of humanity In the Rocky 
Mountains are mllUons of ton* of these ores worth bll- 


Tkiti in the *«cond of « eerie* tsf arMahw rm the 
iipportuoitie* ereatei hv the war for Aeterietm 
manufacturer*. It geofat uAth our (wiMeral a«Hl 
metal induttrie*—larffe inAuttriet, 4h o word, leMcfc 
have tuffered more eoeereifi than other* berauee of 
the war. Inetemd of workiuQ our minervl* atMl' 
metal* for our oum market, toe have told them to 
ICurttpp and bought them book iu manufactured 
form In thie arHcfe, bated cm o etudg made bg the 
United Utatee Oeoloptcai Survett, at loeU ae <m 
inguiric* of our own, tee «how how fMt oooniomio 
policy ha* crippled u* and how the more rational 
policy of eetablithint our own indu*trie» map now 
be adopted. A* in the eeltinp pood* to f or eigner * 
fit the face of Oerman oomp^ition, we need Ooo- 
emrnent oo-opera«on here, not in the form of aym- 
pathetic and intelUgeni. lepieiation ae fit reeearok 
conducted on a large *oale. —KhuToaa. 


lions of doilarH. How beat to ntUlse them le a ptiAIatn 
beyond the reach of private capacity, excet>t hi rare 
inatauces where great corporatlonB have developed proc¬ 
esses of their own. The Federal Government rnnat be 
turned to for help. 

The National Gov^ument has tgient on the agriemi- 
tural eollegea and stations about $70,000,000, and now 
spends nearly $4,000,000 upon them annually; Con¬ 
gress appropriates annually $15,000,000 for carrying 
on the exeliMilvely agricultural work of the Department 
of Agriculture. Gnr great mining Indnatry recMvea 
only a total of $2fi00.000. 

What the Government has thus far done to foater In¬ 
dustrial research of all kind*—with the exception of 
agricultural research—displays no keen appreciation 
of the iiart that the chemist, the metallurglBt, the 
trained technologist can play in developing our national 
industries We need more federal tnatitutloDs like the 
Bureau of Standards, the Bureau of Mines and the 
Agricultural Exiierhnent Btatkms, we need a ayirtematlc 
exploitation of our sdentlllc brains. All this can be 
obtained only by Government aid; all this Is vitally 
necessary if we are to develop InduBtrially so that 
we may comjwte snocessfully with Germany after the 
war Ih over. 

How ths War Has Atfoctod tha Mstol Morkats. 

The United States Geological Survey has shown how 
profoundly our metal markets hsve been affected by the 
war. And well It may. We have «mly to pick up the 
newspapers In order to dlat'over how the copper and 
steel industries have suffered. But ccqjpfT and steel 
arc not onr only metallurgical aasets. There are others. 
The examination that bos been made by Mr George 
Otis Bmith of the United States Geological Survey shows 
how wonderful is our opportunity In the selentlfle 
exploitation of our mineral resources If we would 
only seize It In the following paragraphs his studies 
will be summarized 

The only essential minerals of the first rank of which 
the Unite*! States has no known supply at all oom- 
mensurate with Its needs are nitrates, isTtasb salts, tin, 
nickel, and platlmun, the list thus comprising two essen¬ 
tial mineral fertUlMrs and three very useful metala 
A Chonc* to Maks Mtmay in Tin. 

In his study of mir mineral reserves Mr. George Otto 
Smith cites the tin situation as one that offers splendid 
opportunities 

The known American deposits of tin are small. The 
benefit which the Unite*! Btates may obtain from the 
present situation to the establishment of a tin smelter 
in this country In which to smelt BoHvian tin ores and 
such small output *»f Amerl*»j| ore ns to imoduced 

At the present time between .30,000 and 40,000 tons 
of tin concentrates, carrying more than 20,000 toon of 
metallic tin, are shipped each yeur frcjm Bolivia to 
Europe for smelting. The United States Imported sev¬ 
eral times that amount of metallic tin last year and 
would easily absorb all the tin smelted from the Boliv¬ 
ian ore. Furthermore. It has been demonstrated that 
the smelting of Bolivian ores presents no dlfficilltles 
that Amerioan metallnrgtots can not readily overoome. 
Owing to the Bnr<g>ean war BoUvlaa ores will now be 
easier to bny, and If ships can be f(nmd to tmrry the 
ore HU (giportuulty seems to be preecoted for Amertoaiu 
to begin purdiaatag ores that have bltberto gone to 
Europe, ’ 

The order of the Oaiuutlan govenuBont probiblttog 
the export of nickel to eneoilM of OrMt firttaUt zany 
induce Amertnan oM>itAllxta to dfividop what llttld 
nickel we have, all the more so since there has been a 
remarkable expansloa In the appUoatlona of nickel dur¬ 
ing the last few years. What little nickel we do pro¬ 


duce to a by-product In the dectrMytlc reOalug of 
ooB|»r. Moat of cm nickel comes from Ontario. 

Ovtnr 98 per cent at the world's (Wttpttt cf'pkttthiUh 
to tmntributod by Russia. White It to ufiiHIndy that we 
wUl ever be able to compete with fitwala efi h 
prodactog country, there to every reasen ia eapponc 
that we may substitute alloys tor ^atlunin la the Indus- 
trfeti. A few years ago, for example, ptetthum was tfaed 
for the leaddn wires of electric hioaiwlasoailt IhmiM- 
Tbanka to Indnstrial re**eart*h, the expetto o( the Gen¬ 
eral Electric Company devtosd an afioy whkh hAs 
the a^e coofficteut of expaaston as glttea, with the 
result' that the mo*iern iucan()e(Kent Stectrlc lamp tuts 
been oofislderably cbtwpened in price vvltboot In the 
least impairing Its efflclracy. Here we have an indica¬ 
tion of what may perhaps be accampltehed to other In- 
dastrtes, by employing seientifkmlly traitHKl men. 

bw» and C^issr—Two MotoU With Oppartiantttea. 

It might be Nnppo(9ed by the casual reader that we 
are aoite independent so far as Iron and otmper are 
comemed. As a matter of fact, our imports of Iron 
ore are double our exports, but of metallto oontev we 
export nearly ttsice as mneh as we import Aocpedlug 
to the Geological Stirvey, the imports of manixliactured 
or partly mauafaotuml nmtato, as a general rule, large¬ 
ly (ucoeed in value the otm and (vude metals tmiagbt 
Into this country for domestic manufacture, and in our 
expfn-ts a somewhat similar ratio exists between crude 
material and manufactures. Gbvloualy there to pre¬ 
sented a donide opportunity for Increasing dm acopc 
and extent of our metal Industries for both domestic 
ocmsumptlcm and expert JMr too much American 
metal crosses the Atlantic In the crude or Secal-onute 
state, only tb come back to us In varioua nManfactursd 
forms. 

A serious imase of the Intermptlon to cummerco 
caused by the European war to ths ahuttlng off of the 
foreign sujmly of ferro-monganese from the steel manu¬ 
facturers of this wnmtry. England uxA Germany have 
fumtobed meat of these Imported alloys In recent years. 
By far the greater part of the ferro-manganeoe pro¬ 
duced in the United Ktates to maunfaotnred by steel 
companies for their own consumption, so that those 
mauufai-turent who have heretofore depended upon for¬ 
eign supplies must either make arrangements to pur¬ 
chase the needed alloys from other domestic companies 
or else enter the field as producers themselves. “In 
either event," says Mr Hmith, “much more ferro-man- 
ganew* may have to lie manufactured in the Unltml 
States if the foreign Hujipllee are *nit *>ff for any (mh- 
siderulde ihtIo*!,'’ Adde*! impetus has thus l*een given 
to certain projects which are under way for the utlltaa- 
tlon of our own mauganlferous Iron ores. 

Ths War Has Crippisd ths Eu r op so n Smshlng 
Industry. 

As Mr, Nmith points out, the great smelting centera 
of (loutlnental Enroi>e happen to lie In regions where 
active fighting is now gtdng on or may Im expected In 
the near future. Tbe amelters of France will probably 
suffer from scarcity of labor as the employees are colled 
to the coiors and frion derangements of tranaportatlon. 
The same to true of the zinc smelters In England; but 
thoae of Austria-Hungary win, of course, be put out 
of coromtoHlon From th«-He (dwtervattons It can bo 
seen that the zlm--sraelttug Industry of Eur*^ will be 
In n sadly *lem<)rBllzed cimdltlon whUe the war con¬ 
tinues and for some Ujne thereafter. 

Mr. Bmitb, therefdbs, conclnd**B that "If the war (sm- 
tlnnea for one year, the initjmt of tbeac countrtmi fnr 
that Iierlod would, ut a conservative emirnate, bo only 
abcut 200,000 t*jns —a hws of nearly 900/100 tom fbr 
the year. Tlie t-ontluental siwlter maVlmt will also be 
demomllwHl, however, so It may be that the reduced 
production will KtUl be ample. Appareofly EIaglaO(rs 
toduatrtai activities after the first rea*ljnatatents are 
over may not be seriously pestricted" 

If au extensive business of smelting foretgn «*»** in 
bond slwuld grow up It would inobably be found (te- 
atrable to build apedal amelters for tha t work at tkte- 
water in the vldnlty otf Naw Turk dlty. eonvsmlent 
to fuel aoppites and a<jld markets and to water trans¬ 
portation to Mexico and thnnigh the l^uama Oanal to 
Brittoh dolumbia and AiHtralta. TUh baeitmu cotM 
be detm only tbe axpeaie of dotacaOc prodaetUNi ti 
ahm ore, for the prawmt domaatic preduetton nnMW tlwik 

equate ilm a«pamtdomeette (^KiBiaaptb^^ (Mtitar aaft 

a« dno oxide and Mdt fate to agflueil to e 

year or two unteto oeummptloo te 
davMopment of export trade in maatltii^Mtelff 
gtlvanteeddruo prodoeta. 

(IPo be ooaMiHMf) ’ 
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Across the Continent by Telephone 

The First Telephone Message Repeated on a 8,400 Mile Extension of the First Telephone Line 































































February fi, 1915 
The Maxim Machine Gan and Its Constnietion 

T he bMlc Jclen of a multiple, or rupUl lire Run, of the 
claBB now generally known a» maehlne guns, 1 h prob¬ 
ably BB old as the history of guns theniHelveH There 
Is an old Chinese donble-barreled gun In existence, which 
aceurdlug to the inscription, wa« made in 1607, each 
barrel of which Is provided with three vent holes so 
Hliaced that there Is room for a c'harge of isiwdt-r and 
a bullet between each vent Hy this arranKenicnl tlir(s' 
shoU ocmld be rapidly discharged from each barrel, 
conetltutlng a true rapid Are gnn Htiu’c the 
this weapon many devices liavlng the sHine object have 
been dealgncd , but the llrat weapon Hint proved aitually 
practical was the ujultl-barreled gun InvenUsl In Aiaeibn 
during the civil war by I»r OatHng This gun was 
operated by hand power and was (apablo, lu Hs lui 
proved form, of firing ovei n lliousnnd shots a minute 
It may he remarked that the orlglnnl French mitrailleuse 
BO often referred to, was never vm v successful 

The modern nmchinc gun 1ms hut ii single liorrcl, and 
1«, In ItB uuwt Imjirovcd form, cnllrclv niitomatlc in Its 
action; that Is. after the lb's! shot has been finsl it will 
coutUlue to fire at a verv rapid rate, all of the lUHessary 
oieratitMis of loading and firing being workevl b\ either 
the recoil or by the pressure of the eviibsllug gas<',s within 
the Imrrel While guns of the smid automatic tyjie have 
lieeu made In falrl.v large sizes, the tiue nmehlne guii ts 
an automatic gun built to take onlj the regular service 
rifle cartridge used hy the troops, and thc-se guns der¬ 
ate at sjxeds of from 40(i to atmut l.tKM) shots .‘-■'- 

det>eudlng largely on the bIzc of the charge of 
In the cartridge. 

Parts of Maxim Automatic Machine Gun With Tripod 


1 Handlf bloik 

а, Ktrlag trigger 
8. TrUueer pin 

4. Trigger Bpring 

5. (iafety catch t 

ridental Ulsi 

б. Uaiuile block pla 
7 Itlgger bsr 
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The Lewis Liffht Bfagacine Gan 

A liTHOlKJH the modern machine gun la a most valu- 
^ able and efficient vveatam It still fallB short of present 
military requirements, for army experts are demanding an 
that shall have all the eharacterlatlcs of the machine 
gun, and the portability and simplicity In handling of an 
ordinary rifle As an approximation to this demand, anti 
a forec-ast of what the gun of the future will be, the T^wls 
Is shown, for In It we have a weaiKvn that can be 
llretl from the shoulder, like a service rifle, although It 
would require a strong man to use It in this way. This 
gun Is supplied with ammunition from a rotating drum 
magazine that holds about fifty cartridges which can be 
discharged in four aeconds. a fresh magazine tmlng sub¬ 
stituted Iti two seconds, and the siveeU of fire can be regu¬ 
lated as desired between 350 and 750 shots n minute 
I'nderneath the rifle barrel is located a cylinder that 
(oiiUilim a piston connected with the operating unvchanlsm 
of the arm , and near the forward end of the barrel there 
Is an oivetiltig Into the oiverating cylinder, in front of the 
piston When the gun is fired the gases of the explosion, 
under hlgli pressure, arc admitted to the tyllnder when 
the bullet passes the gas i>ort In the barrel, and this pres- 
sun- rontlmiea until the bullet leaves the muzzle, when the 
gii- iiressuri' Is released The gas pressure drives the 
|)isloti in the oiveratlng cvHnder backward, to iverfomi the 
operations of ejwtlng the empty cartridge. Inserting a 
fresh <«rtrblge and setting the firing pin ready to fire 
another shot The piston also jwirtly winds a colled spring, 
which acts to close the breech and return the various 
parte to the firing xasdtion after the operating piston 
has complctevl Us acthMi Bv means of a valve at the gas 
port the Sliced of firing can l)c easily regulated. 

All lni|iortant feature of the gun Is the cooling device, 
which ctmslsts of a series of deei>, longitudinal ribs of 
aluminium fixed to the barrel These an‘ Inclosed by a 
ligbl shf*et metal ease, open at the r<>ar, and projev'tlng 
lieyoml the muzzle of the barrel by a contracUsl sleeve 
The hiillet passing through this sleeve whew final Inain“es 
a draught of air which tarries off the heat generated hy 
the hiiriilng iKiwder. 

WTicn firing this gun, If the trigger Is prcsstsl once, and 
then qulekl.v releustsl, only a single shot Is delivered: hut 
if the trigger Is held back the mechanism will continue to 
oiswHtc until the magazine is einirty, when it will stop. In 
ihc tiring iKisliion, ready to resume as soon as a fllltsl 
miigaziuc Is jiiit on, and the trigger pulled again For 
gmicral use a light iwrtable suiitsirl Is recommended, but, 
as has Iveen said, It la isissllile for a strong man to use It 
like an onlltiary rifle. Although the I.«wls gun la largely 
manufactured In England, and before the war In Belgium, 
the Inventor la an American, and an olflcer in the United 
States Army 

Whvui a weapon of this kind la usevl it would be iiec(>s. 
sar,\ to have otic man to handle the gun and one or more 
men to carrv aminuultlot), but this would far suriiasa liull 
vldual rifle fire 


List of Parts of the Lewis Cun. 


The Butternut Tree a« a Weed Eradicator 

B r'l'I’l'IItVI T ticc". Iiiivi solved Ihc problem of exter 
mlnalliig one of the most stiililsirn of wecfls, the 
shrubby cliiuucfoll i I’ati nlitln ft ulu \ which al one 
time took coniplclc possession of pastiiros In cortalii iiarls 
of Vermont Ten vc.trs ngo n single 
towns of Manclicsti'r iind 1 lorsd wiis csllrniited to contain 
5,000 acres comiilctoh (ovored with tlih- iiliiiit W'hcrc no 
attemiits have Itocn mndc to ciiidlcnrc 11, (he clngucfoil 
still covers the piisinrcs wllli an iilinost lin|H‘iiclruble 
mattisl growlb from two to font foci in liclgbt 

Investigations mndc bv l\li \ II Cllborl have shown 
that the r 

deadly cffcol uisai plants ol tlm ilngncloli glowing nbovi 
or near thcin 1 ndcr cm li liiiUcinni lico ihcic is nlwiiv^ 
found a clenii giassv 
the farthest spread of the brum lios iho iniicr fm l show 
lag that the effect Is mu imuclv one of simdlng Moicov.u 
vigorous stas'lmeiis ol flic weed arc .Ks-nsloiinllv found 
growing within the otherwise clem cin Ic, mid on digging 
Ivcneath them, the reason is found to !«■ Hint tbe roots of 
the tree are atisont at the s|>ot wlmn tlio clmiuefoll floiii 

Another curbais fact lu coums’tlon with this siriingc 
rcluUonshlp is that the cinquefoil pImilK socm to atlrncl 
the roots of the butternut to them WImt this stliiuil'is 
iiiiij tie, says Mr (liltvert, which coriliols tlio direction of 
Itic growth of the bulfornuf root, nnd vvliat itinv be the 
•Klual cause of the Jeath of the cinquefoil, arc Interesting 
questions that mflaf remain, for the present, unniiswcred, 
Meanwhile, the planting of butternut trees appears to be 
the best way yet tJlacovered of combating a aertous jiest 


Ilk Bight alldc rntrh 
spring 

Bight BltOr 
Firing h 

Unarrt pldr rivets 


Mngnulue p*wls epring 
Trigger 

Feed operating afud 

Fred'operating aim 
Holt that clOBCB Ivrerch and 
tnkea ahock of dlacharge 


While the idea of a rapid fire gun is old, its pracUoit 
realization had to await the coming of tbe motaBle rift- ' 
ridg^ The machine has now become one of (he 
deadly weapono, for it hae proved invaluable fiw chp^Oat I 
a charge, in defending trenchee, either hy direct or enilwfle 
fire, and when nwaated on a motor vehicle it la 
peneable in a fomy or a roeonnaitoanee ia fone trl^ 
(he hoetlle territory. These mschhie gana, «f whidi (hs(* 
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a«Mt^ etcdlw JaMndMtaiw. ^Hiiclil 
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Msaim gun shotf* hds the Mdt fto«l, ■<*<) * water-cool- 
Jag Jaehst, while the Lewie hM s macMine feed, and ie 
airseooM- Whe« in hae meehitie ftuw ere generally 
mounted on e tight metal tiHiod, whkh can be readily 
taMed up for trawportatlon; nnd the entlN outfit can be 
carried cm the hsela horsea, or even of men, for even 
the hearieut w«i«h only «he«t alxty<eight ponnda cora- 


I MpgBBlnc pan 
1 ()n«r Btop, 

Btrikcr ftxlng pin 
1 (tear «top plo 

ir Btop spring 
I. Striker 

.. Cartrldgt iptccr. 


O'! Main spring m 
.'■>4 MHgurbif' lop p 
5.0 Unln BprIng 


a,'', iJesr cesc hinge pin 
IMI I'lnsd np,'r«tlng «rin 
(IT Mogstlnc top piBtc 


(inn cylinder 
I Uodlator for coollni 
I Piston operated hy 
exploding <«rtrid 
ejects empty s h - 
re»ets firing pin 
I KegiilBtor key stud 
G»« regulator kev 


:> ring positioning 





















One of the Gerawn pertmble hydrogren generators for inflating balloona and 
alrahipa on the battlefleld. 


Gormn bfkBtty aMHiAaC in fiMMK iHMltee on tlM eaitern hottlecnwid 



A nirUtpar tree in a German trench. Sheep- 
coata fcoep the German infantrymen warm. 


A eorered German trench tm Ae awteni hMOefnal. 
The roof pratecia the men from horatlng ahrapnel. 
GLIMPSES OF THE WAS IN SUBOPE 
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tt<tl >iHrtiqnH 1r fo*d knd aaMMttkn U Uw front. A French beUery of 155 nUUmetcr r>m in the Arfonne country. 
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T HK next My 1« IVuce 

Just a huniirtMi i'enrn uun, from tUc very Ki'eiie 
of to-dayV lioHtmtieM. the Aiuerietm pediile were nwult- 
lOK thin «nine hlg news, It wmild siHrmillze the eitiJ ot 
o\ir war with KiiKlnnd hoivefullv mir liint It 

was on Cbrlstnias eve that iieaie w'hs nIkiksI at tilieiit 
Not njitU fifty-tiro ilu.vs later did the news jaTeolale 
from the Helglan elty to the men liehtnd the 
f’lghtinjf had Kone on around New Orlfains and M(thllc 
for seven weeks after iveaee, with ncsslless snerlliee of 
aeveral thousand ni(>n Such was the kikssI with which 
they inobillzevl the ucwh 

Vtmr grandfather may reiuemher the days of fho 
water-tight cast. In the decadt' of the travel- 

liiK tslUor was li\ his glorv Kniuiintevl with an armful 
of the lHti*st I’arls, London, and Llveriasd taiis'rs, seis- 
sors, and )<ast<‘|iot uiul a keg—preauuiahly empty—be 
made regular til|)s oti the transatlantic steamers, writ¬ 
ing up during his voyage a budget of Kuroi»ean lulelli- 
Renct'. 

As the steamers V('ere<l south off the <smst of New¬ 
foundland h<‘ sealed his stories np In th(‘ hlg rvsl keg 


Thus grandfather under favorable (HmdltlonH, was 
only a we<>k Ivehliid the times 
The world’s first auecessful cable had been laid across 
the English Channel in Ififil. and It waa fire years 
later that Field began bla transatlantic ventures. 



War newt aa tha public gata it. 


tery mode from a tiny gun cuii, a little atrip of idne, 
and a drop of water—the bulk (rf a tearl" It was a 
common atunt to exchange meeeagea with batteriea 
made la thhables. 

Toslay at the cable officoa la New York, they wUl 
tdl you that their llvalleiit cable la worked with ualy 
fifty volta—or less than half the IncandeKcent lamp on 
your library table demands—and those fifty volts are 
80 filtered that there Is frut a breath of electricity left 
when It reoches the cable. All that comes out at the 
American end la 20 mlllloutha of an amp<<re! 

On the fastest cablea you may exchaitge mcMagea 
with Europe at the maximum spewl of 400 letters, or 
about HO words a mlnate. lYila Is by the duplex at¬ 
tachment which permits two meesages to Im handtert at 
the name time Worked to capacity, this alngte wire 
might bring some three newspaper coluumw from Euro{)«) 
within an hour. 

From all sources the news agencies and the news¬ 
papers have been depoaltlng cable j«>W8 on our break¬ 
fast and dinner tables regularly since ttm first of Au¬ 
gust at the rate of some 50,000 words a day, of such 



and (Iropited 11 ovcrlmard An Ass(S'lat»>d I’ress dls- 
irntcli IwMit was on hand to pick It up, run Into HI 
JohUH with It, and race Uie news on to New York by 
telegraph, heating the steamer by at least two days 
aiKl gomellmes three 

So grandfather lead the biggest war news from 
Eiirt»f>e in our (’Ivll War days In such n form as this; 

"St .lohns, N F„ December 22nd, 1861 
"The ■Persia’ jmssed Cape Kaie tills morning She 
hrlugM Intelligence of Ule deci-asc of His Koyal Hlgh- 
in-ss. Prince Albert (the husband of Queen Victoria), 
who expired at u<>on of Sunday, Dts'omls'r ir»th, of 
gastrh' fever,” 



The original Field cables are now dead and gvaie, 
slumbering in the globigerliie (syae of the ocean depths ; 
hut alongside them are a doKcn or more modern cables 
almost identical la construction to those which (leld 
laid 

It is so long slm-e our fnllicrs wore little sections trf 
the Atlantic cable for watch charms, and the cable ha* 
Ivecomc ao commonplace a marvel, that neither Its v>on- 
structlon nor its working are us familiar to m<«t of us 
as tlu" wlicless But It Is none the less a marvel 1 
have fouml iiewsi»ai»er aasts-lates on Park Bow with 
so vagne a (oneeptloii of what the tvable Is that some 
might wager It to he as hlg ns a newer main; that It 
(smtalued "a whole raft" of eonduetlug wires; that It 
took n stroke of lightning to o[Hvrate It, and that news 
trnveletl over it precisely the same as on a telegraph 

'I'he shore end of the Atlantic cable is not larger than 
the big end of a beer bottle; In mid-ocean, where the 
cable lies two miles deep. It la not bigger than the 
bottle’s cork. The shore end Is tl»e heavier to with¬ 
stand the action of the tides, and the iinjulsitlvenoM of 
fish There are seven strands of ogpiior to form the 
cable’s core, forming a single condtu.’tor. Over this are 
laid coating* (ft genuine gntta pereba, a layer Of Jute nr 
oaknm, then an envelope of campofdOon rubber, aeveral 
strands pf steel strcngQiefilng wires are woond on, and 
Homec tarry rope and tape ahtait the whole. The caWe 
complete c*osts about ll,<100 a mile. 

The electricity that brtngs our war news from lOurupe 
would not be snlflcleat to ring our front door Itell. In 
Field’s day be once said “My friend, Mortimer Clark, 
<-abled me from Valentla Bay this morning with a bat- 


lutelllgenc© as the wnaor passed. Notwithstanding 
that few war corr»>8j>0Ddents are getting anything like 
a smell of powder, they have been “shiSJtlng the stuff 
over” to us steadily at the rate of al)«ut a word a 
second ever since the war Iwgan 
All thU comes by the "wlggly line.” The cable 
makes no noise like the ordinary telegraph. Sunk aa 
It la so deep tu water, U has ivecullarities of hwlm-tlon 
which make It, to all Intents and purptwea, a Leyden 
Jar. Hence the small amount of electricity that Is 
necessary to charge It The electric fluid does not travel 
along the cable continuously us It does along the land 
wire. The “Jar” is charged ajid dlacharged. The effect 



War mew* m ft t* IuImmI «ver Hi* iStfilM* 

'I’he** are th* t*<a|»aT dots tad ibwhas of ths feHlW roM, 
Into whb h the tetegrairtier trawruitwl tthi hitfijUtii of . the 
uavni victory u« tieigoiaik], ami In wMHt fnuu tb« aMva'bi 
(Ihitrli^uted over the country. 























SClENUnC AMERICAN 


185 


mUm amy In not aoUlcleikt to contr<d tlw electro 
weitoMU.’ eoundar of the telotcraph, end the eignala be* 
ooittfr twreeptible entj' br to* detioeto ngridum taotHder, 
wblcfai enmetolns after tbe weoner of a aeiemofftattb, 
draws a wiggty Hne mtoo a tB{>e. The recording needle 
travels above and below a (dven line called “jeero,** the 
lotgia above that llTte corresponding to the dote, and 
the loope below to the dashes of the familiar tele- 
gmplHo code. 

li'roia boadlhe instrumente on the desks at the cable 
ofttee yoa may see the message tape earning by the 
yam. It takes about a yard of tape for a doeen words, 
and the tape worm has run off several hundred 
miles since tlie war began. It Issues from the box ut 
a rtpW rate, and through the center of the tape appears 
the inky line—up end down when the messages come, 
straight when the cable Is Idle. It Is strung iu>ro8« a 
little track In front of a cable typist who reads the 
looiw and tyijes their meaning out upon the cable forms 
On the faster cables one man reads the Wiggly line and 
tvlegrapk* his translatiot) to a typist at his clftfnc. 

But this is only one of several shapes and forms the 
news takes beftwe It Is marshalled Into print. The way 
cable messages are sent 1 would call the pianola method 
The sending oiwrator sits, with copy before him, at a 
table upon which three big buttons are mounted. With 
a little mallet In each hand he hits this button for dots, 
Xhat for daslR>«, and the other for a space. This pmicheH 
corresiiondlng holes in an endless strip of paiier, which 
is fed to the auttanatlc sending box, through ,|prhicli 
the imrforated paper runs somewhst as the music 
roll oi)crab‘s In your piano. Passing l«?tweeii two little 
whei'ls, the boles allow the metal to come In contact 
In <'WUlu combinations—Just enough to record the war 
news two thouaand miles away. 

Kveu with tin* cable stories typed Upon the cable 
forms they would still be a puwsle enough for you 
Cable ordinarily knows no <vxnma, and only capital 
lettt'rs. The news y(m find In to-morrow morning’s 
iwper. column after column, comes to the cable editor 
In little snatches of all-caidtalleed messHKes, with unes¬ 
sential words stricken out, and without punctuation 
oxcept for an occosloual i)erl<sl, ludbattsl by the word 
“stop.” It la an art to pr«'i«»re a cabh-gram, and a 
terrible task to read one that U 111 prepared. 

Wood cable Is easily handled. The akeletonlwsl dis¬ 
patch, relayed from the cable office Instantly by tele¬ 
graph to tlh* cable room of the newspaper or news 
agency is dictated by the cable editor to his typist Into 
as lucid a form as possible under prt>saure. At his 
<>onironnd In such a clearing house for news as the As- 
Hisdated Press offices to New Vork Is a vast store of 
s|SKrlal Information to check agalnat to writing out die- 
irntt-hea. A wall of eahlnete alongside him gives an 
Index to luactlcally every foreign event for years back, 
and the <-alOo librarian can turn at a moment’s notice 
to huge loose-leaf acrap hooks for detailed toformatloii 

The Idea that ordinary cable news Is much “padded” 
to this manner Is a mistaken one. Probably W) per cent 
of the table information gisvi Into the uewspaiwrN prac¬ 
tically as It comes across the Atlantic, with the excep- 
tUm of fllUng to such unessential words as have been 
stricken out to save cable tolls. 

A simple example of how '’easj'" cable comes and Is 
handled is sbowii lii the following dispatches reporting 
the iHimb-dropplng raid of Germoii aviators fin Paris 
on Sundu.v, Ib-totier 11: 

ASSOCTATKO 
NMW YORK 

FAUIM 12MI HTINDAY MBRUAN AEHOPLANH 
lIKOPfPEIi TIIRKK miMlIM WXTIIIN SIIOIIT 
lUHTANCK rwU RSF, PlCTWKEN TWKl.VK THIRT1 
AND TWHI.VK rdUTYVlVM DITTI.H DAMAfJl'I pn' 
HDII«E AFIRE HI.IUUTDV HtlSnKKU YARDS 
FROM AKSDFIATBDH OFFICE 

AKSOCIATBD 
NEW' YORK 

PARIS izns ADD UtbO BAKE OBBUAN AIRMAN 
riAD RHORT TIME lUCFOKE DROPMOD m>MB 
NEAR NORTHERN TERMINAL AKOTIIBH HPB 
BAINT LAZABE THIRD BEUINP NOTBEDAME 
UIRBTTE 

ABBOCIATED 
NEW YORK 

PARIB ana BPNDAT ADO 188® PHNBaNT WHICH 
DROPPMD BAMK TIME BOMBB BORE IN8CK1FTION 
IN GERMAN QUOTE WE HAVE TAKEN ANTWERP 
TOUR TURN WILL SOON CXIMB UNQUOTE FtH U 
TIORREcT Kn-DBD BY BOMB TWENTY INJURED 
OIT WHOM TW-Sb'nB WOMBN OB QIEDH HOME 

ARROCIATBD 
NEW TORE 

PARto BOO RUNOAT ADO 8#» WPCOMD OERMAN 
AWR>tdANE yuBW OTRlR CiATMEDRAD 
NOTftnOAME fiAM^ lltHiR OROltPBD FOTTB 
BOMBk 0«» WBlICII WBROCat *<N>F CATHBOBAL 
1MB NOT mxnjQim om vwa rqoabb bibhops 

RWMDBaW* AMOTBBIl RtWUOK PARARBT QUAI 
MOtWBON QlfANUMD OWP INTO RBJNB ANOTSaR 
VtthL INTO hVlMS NlQAB HRltVOE NOTRKPAHB 
«T0T RRtNMm ’tAtTfm aVlOBW-Y AIMED AT 
' UATMEDSAt WHfDE riHBT A’tTBMPTED WTBIKB 
AND BAINT UAlSABfS BTATIONB 


ABBOCXATED 
NEW YORK 

PARIS 1456 (WHICH INDICATE# THE 1 TO 24 
HOURS BY WHICH PARIS BOMETIMBS COUNTS 
ITS TIME) ALTOGHTHBU TWENTY BOMBS 
THBOWN TARIOUH QttAKTEHH PARIS KIDDING 
THREE WOUNDING POUETKBN CIVILIANS STOP 
GERMANS FLEW VERY DOW ADTITI DE HOUR 
after they apparently exhausted THEIR 
SUPPLY MISSILES FRENCH AEROPLANES 
ascended pursued them CHASING THEM 
TOWARD EAST 

No, little by little, the news grew. For the whole 
story, and the way the cable editors fllslied It up for 
you, aee your Monday morning ixiiier ot OctolK-r U2th 

There Is nothing extraordinary about this. It la a 
almple caae to Uluatrate the thoroughneas with wlib h 
such an organlaation as the Asaoclated Picsa can mobll- 
l»e big new§. In normal Umea we mlghl have known 
In New York of the presence of tlie German avliitora 
In Paris quite as soon aa the Parlslana themselves 
for record cable work has sometltnca HC(*ro<l an ex 
change of messages with Rnrope In le«« than a nilnute'a 
time, but liandlcapped by censors and unuanul prea- 
Bure, there has been a regular delay of from two to 
ten hours in the receipt of war news lately. Even with 
delay, counting out the difference of time betw-ts-n New 
York and Paris, It was known to New York at iKKjn on 
Sunday what the Germans were doing in Paris at noon 
that day. 

The course which all war news takes In Its flight 
from Europe Is but half mn when It reaches the oalilo 
editor to New York. Given such a dispatch as the 
German air raid on Paria, the cable editor dictates it, 
as has been said, to his typist It Is written out on 
translucent wat tllMue, through which the typewriter 
cuts a stencil, and a boy selxos thin and has a number 
of copies struck off on a cyclograph. Along with the 
other news, which may be comhtg in at the same time 
from all quarters, the bulletin of the air raid Is dis¬ 
tributed among half a doaen “wire editors." 

'Their game Is much like one of solitaire 8©ate<l be¬ 
side their telegraph operators. It Is their work (o get 
off on their wires, or wire, or fraction of a wire, their 
t>Mt selection out of some 40.GOO words of news tbsi 
Is laid oti their deaks every day. 

If the daal Is good, the game Is easy. But If may be 
that all through the morning, or through the evening, 
the best that tbe wire editor draws Is two-simts All 
the face cards may turn up to u bunch within a few 
hours of the wire’s closing, which uu-ans the jiapcr’s 
press time. He does not have one pH|a*r to serve, but 
lioastbly a score or more hltcbtsl up to his wires, as Is 
the case on tbe regular circuits lietween New York and 
Chicagn, and be idays tbe game well If he gets rid of 
all his essential news; and poorly If be plays a two-si>ot 
when lie bolds an ace 

The present war to Europe was entirely unforeseen In 
the mbldle of July. ’The moment the ball of lielHgereney 
was set roUtog, such an organlxatlon of news gather¬ 
ers ns the AsstH'iated Pri-es felt “a thrill of life along 
Its keel.” It had Just s|)ent thousamia of dollars to 
motilUelng Its news forces In Mexico In a <lay the 
siKrtllght of iiuWlc Interest was turned from Huerta 
and Oarraiiaa to Klt»'h«*ner and the Kaiser. Where 
that siMt-llght Is the Assw-lated Press must lie to force. 
Within a fortnight the regular staffs at Paris and Igni¬ 
tion had been doubUsl and men uuivid to all other 
strategic news centers that could be reachctl In all. 
nearly fifty salaried men of the Associated I’ress havt* 
been stationed in Europe since early In August, and It 
woulil probably not lie far from a corre<-t guess to say 
that OGO American newspaper workers of all klatls arc 
to Rurttpe to-day. The newapaiicr man loves war only 
to the sense that It Is btp news KM-rjonc. from the 
proprietor, who Is sure to lose money, tiowii to the pn-ss- 
man, who lias to work overtime on extras, would rather 
do without a war. 

So the biggest of big news would be P<n<v The men 
iNcbind the papers, and the men who man the wires, will 
welcome It as heartily as the men In'lilud the guns. 

Eifeet of Borabardmmt on Concrete 

STRIKING feature of the pictures of the Belgian 
forts bombarded by the German 4a-ceutlroeter 
guns Is that the walls and rooftt struck by the projec¬ 
tiles aro not pierced amoothly by the shots, but com 
pletely shattered, even when the explosive force of the 
shells plays no part These fortifications (vmslst 
chiefly of concrete and armored concrete According 
to an article by Prof. P. Itoblaud which recently a|)- 
peered to Uie Zoit^hri/t d. V. d. JUgfuhahnvfrtcnlt- 
wagon, the saute phanomenou has been observed to ex- 
Iierltuentel practice with targets of reinforced conciv'te. 
It was found that the shote did not break holes or As¬ 
sures as to steel targete, but caused the whole target to 
crumble Into small fragments. 

Prof. Rohiaud bolds that the reason for this sin¬ 
gular behavior of ooacrele lies to tbe fact that there 
is a condition of high tension In sheets, walls, roofs, 
etc., of concrete due to tbe colloidal chemical nature 


of the cement, whose separate particles are pressed 
extraordinarily ehsH* to each other When this ten¬ 
sion Is rellevetl iit im> |H)lnf hs a bursting shot the com¬ 
plete crumbling of the entile HlnH*t of concrete Is tbe 
Inevitable result Hence, he aihlses a return P> the 
use of brick for fortlflcnilons When a brick wall is 
struck b> a shot the result Is merely the tearing of a 
big hole, since owing to tbe looseness of tbe struelure 
only the parts In immediate coutatt ullti the simt hit 
aro affected. 

The New French “75” Field Gun 

A Ot'ORDIiNG to the London Datlii 'lilrfirnph. the 

French are hugely dellghtetl with their new 75- 

mllllmeter (.'Mnchl Held gun, which bus shown lemurk- 
able efllclencv, and the vva\ It is being used Ik (lesci'lliisi 
bv the Rrvuv ilc J’tiriit as follows; 

The system Is that of •sw<-epiiig and progtO'slK- fir¬ 
ing" When an advance of the eneniy Is signaled ibe 

battery, which Is of foui guns, gets Into uclloti nl Ibe 
Indicated range 

After the first shot from each gun, the gunner dlre<'ls 
the second shot to the zone simred by tbe nrst bul 
laterally, and so with the third 'rhus enoh guii sprays 
with Us shell a front of several tiuudreil vaids, erent- 
Ing a danger gone In which nothing Ivefore living can 
any longer live And a battery tiring twelve shells (sn 
t-leiir In a few seconds a ^vme almost a Kilometer In 
front and some hundred yards in riepth 

K second salvo of three- shells per gun Is discharged 
at a iKilnt one hundred yards la-bind covering a second 
yone of Itie same frontage, and this Is followed bv a 
third dlsctonige almtsl at vet anollier linndred yards 
bevoml Bv the time that the butter.v has dise-hnigetl 
Us ihlrfv-slx shells u dozen acres have l>een eleiinsetl of 
the enemy 

$10,000 for an Ambulance Desisnn 

T he present war In Europe has afforded the first 
opivortunllv of irvlng out itraetlcally the motor ora- 
hulanee. and tbe e\|S'rleuce has shown that there are 
many defects In flic existing tyiies As the matler Is 
one of great Importance, a commission has been formed 
in England, at the suggestion of Mr Henry S Wellcome 
of the Wellcome Bureau of Hv'lentlflc Reaearch, with the 
object of developing an imiiroved, standartllrxNl amhu- 
lanee bislv that can la- idaced on any regular automo- 
bllc chassis This comniisslon is headed hv Sir Fred¬ 
erick Treves, chairman of the Btlflsh Red Gross Society, 
and lnehid(“s many prominent people, and lo secure the 
ti>-oi)erntlon of the l>eat talent in the world In this line 
It lias Iteen decldwl to offer a st-rles of prizes for the 
liest design confttrmlng to oortatn reijulrements and etm- 
dltlons. fh<‘ prizes Is-lng of $.5,(X)(). it2,6G0, IH.fiGG. and 
smaller suras, amounting to total amount to 81(1,000, 
This comitetltlon relates solely to the design of amhn- 
bince t)odles to be fitted to motor vehlclee, and has 
nothing whatever to do with the motive isiwer, nor the 
design or character of the vehicle as a wlmlc 

The competition will close on .Innc .Kith, 101.5, and 
Information In regard to the conditions can Is* obtaUied 
of The Secretary, Ambulanc*- Gonsiiuellou Goinmls- 
slon, 1(1 Henrietta Street. Gavendlsh Square, l.uiKloii, 
England 

The Cnirent Supplement 

I N the lurrent issue of tin- ScrvNTivic Ameruav Sup- 
pi RMKvr, No, 2040, for Feliniary Otb, 1015, will be 
found Recent Signllteant Developments to .Sclonec and 
Engims-rlng om> of those eompreheuslve survevs tlmt 
are both Interesting and valuable, esisslally wlicii hy 
smh eminent uulborltles as the professors of Gor- 
neil Gntversitv The (Irlgin of the U«s’k.v Moun¬ 
tains js a valuable gisdogleul story of this [vlc- 
furesque regbai, and Ik aecomistnleil by some unuKiial 
photographs of n-markable ns-k formations The Pre¬ 
vention of KnrthquakeN is a most timelv artlele that 
will be widely apprcclatevl An X-rav InsiHHtlon of a 
Stcs'l Gastlng df-serllH-K a new way of deteetlng faults 
In the Interior of the metal, and suggests one of the 
valuable practical applleatlons of aii Impiovtsl form of 
tube The European War and Potash Supplies dis¬ 
cusses the Important question of tswsible svmrtv-s of sup- 
pllos of this Indispensable material since German sources 
have tsMUi c-ut off Jtlseoverles About Bacteria is one 
of tbe popular scientific talks bv Sir Rav Iginkestcr, 
which are so ao-eptable to the lay n»adci, and which 
furnish such a convenient review for the busy s<-tentlKt 
The Artlele on Gas from Blast Purnaees. deserlhing 
how it Is cleaned and utilized, treats exhaustively of 
a technical subject of wide ImjHirtam-e, and the unmer- 
ous descriptive lllust rations add greatly to Its value 
Irrigation with Fresh Water from the 8ca discusses 
methials for purifying sea water for use to IrrlgatUig 
desert lands In the nelghhoi'luMsI of tbe ocean where 
n,i other source of water Is available, a novel sv'heme bv 
which great areas of waste laud (muld lie reiidertvl pr<e 
duettve The description of the (annoii boll ti-v-e tells 
of a curious growth to be found In some parts of 
tropical America. 
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The Battle of the North Sea 

How a Proposed Attack on English Coast Towns Develor^d Into a Disastrous Fket Engagtaawllt 


T he rpcent rtiniiluK flKbt between the Imttle-cmlner 
M(jiiBdrou§ of OrMt Britain and Oeruiany unisl !«• 
reckoned aa by far the moat Important naval enttuge 
ment of the preaent war In reapect of Ibo obaraoter of 
the Nhlpa enjjaKed, nothing like It baa occurre«l In all 
the lilatory of naval warfare, for neter have Rhlps' of 
Kuch al*e and apeed. or gniiR of Niifh great range and 
liUUlahluK tamer, been opjameil to each other iitaai the 
high aeaa Aecordlng to the oftictal reliorl of Vlw* 
Admiral Beatty, the IlrltlNh Hhlpa w.irk.al up to a wiM'ed 
of 20 knota CM mlleal and the\ coiniuenoe<1 landing on 
tlie enemy at a range of J7,<»00 \nr(lH or Id inileM (hire 
wore the theories of the wIkmiI which adv.K'ufea high 
a]>eed In wurahlpa, or, atiatl we khj, the poHneaHlon of a 
Huug margin of K|>ee)J o\er tlie adseraarv, have been 
vindicated, and again It baa been proved Hint victory, 
other things ta-liig euual, will lie with the ahli» which 
carrlcH the heaviest guns, and cun do accurate shoot¬ 
ing at the maxiniiirn possible lunge at which the hull 
of the opiHisIng ship can la' seen and hlM<>cted by the 
crosshairs of the gunners telesoojie 

The Cennan liattle-crulser fleet, niiiiarently the saBWt 
as that which ns'enlly shot up some watering places 
and sraifsirts on the Biltlsh coast, i-rosserl the North Hea 
In the darkness of the night, shaping Its criunne In 
the direction of the British coast, presumably with tlve 
Intenthm of appearing off certain places selected for 
Isimbardment us soon as there was sufficient light for 
sighting the guns. The fleet consisted of three battle¬ 
cruisers, the "l>erfflliiger," "Seydllte” and “Moltke." 
and the armored cruiser “Bluecber.” several fast ecout- 
cnilsers, and a flotilla of destroyers The battle-cmlaem 
were the very latest and most powerful of thU type In 
the German navy. The “Derffllnger," of about 28,000 
tons and 20 knots sisshI, completed Just after the open¬ 
ing of the war, carries eight 12-lnch l50-caU»>er guns, 
and la supposed to be protected by an armor belt of 
iHittleshll* thickness The “Seydllts," of about 2K,UOO 
tons and 28 to 20 knots speed, mounts ten 11-inch GO* 
caliber guns, and Is ttelleved to l>e protected by an 
IMnch belt The “Moltke,” of 23,()(K) tons, sister ship 
to the 'Khieben," mounts the same battery and has the 
saute protection as the “SeydlltR," and made 2fi% knots 
on her trial The 2fl-kiMtt “Blnecher," the finest armored 
cruiser of the Qerniau nav), Is, or rather was. an en¬ 
larged, faster, ond more istwerful "Scliarnhorst." On 
a displacement of 15,300 tons, she mounted twelve 8,2- 
inch guns In her main battery .She was iirotected by a 
6-lneh belt and she had fi Inches of armor on her turrets. 

As the German fleet drew In toward the English coast 
in the gray of the dawn, It was sighted by a flotilla of 
British destroyers, and was immediately attacked by 
them. At a distance of about fourteen miles was the 
British battle-CTulfter miuadron, consisting of five shliw 
the flagship "Uon,'' with Vice-Admiral Beatty In com¬ 
mand; the ‘‘Tiger,” “Princess Royal,“ “Indomitable,” 
and “New Zealand." Tbc “Lion" and “Princess Boyal” 
are of 2fl,.?00 tons displacement and each made 20 knots 
on trial, a speed which they have exceeded In later 
steaming. Each mounts eight l.'t 5-lnoh guns and Is pro¬ 
tected by a belt of 0-lnoh armor The “Tiger ‘ com 
pleted since the opening of the war. Is of 27,(KtO tons, 
20 to 80 knots speed. Is similarly protected and carries 
the same main buttery as tlie “Uon.” The ‘Tiidonil- 
table," of 17,250 tons and 2(l>,(i knots sjieed. Is protected 
hv 7 Inched of armor and mounts eight 12-lnch guns 
The “New Zealand." of 18,750 tons, made 27 knots on 
trial, is protected by an 8-lnch licit and mounts a main 
batterv of eight 50-rtillber 12-lnch guns 

Now, nnfortlfled coast cities (If that was what the 
Oermans were after againleare one kind of quaro. nnd 
a fleet of mighty battle-cruisers Is quite another, nnd 
the Germans did not low* much time In ranking up their 
minds to run for home and safety as fast as their Par¬ 
sons turbines could drive them 'rheoreflcully, they 
should have got unnv, for the “Moltke” Is credited with 
having develoried pO.ofK) horse-power nnd the “Hevdlll*” 
and “Derffllnger” with having passed the 100,000 horse¬ 
power mark But Admiral Beatty states that the Brit¬ 
ish fleet gradually drew op on the Germans, lessening 
the ga]) of fonrttsMi irill(>s until the leading ship, the 
“Lion," was within is.otst vnrds, when she oi>eued fire. 
At 17,000 yards, or 10 miles, she landed upon the enemy, 
n tnil.y remarkable is'rformuiice The Germans replied 
and the great running tight was .m In earnest The 
s)M*ed of the slowest Geniian shl|), “Blnecher,” was 20 
knots and, theoretically, that should have been the rate 
of steaming maintained b.v the whole squadron, the 
heavier battle-cruisers eoverlng the weaker armored 
enilser with their ||pwcrful gun fire Evidently, how¬ 
ever, the order vroi^.for each ship (o get home as Ivest 
It might, and the Onforittnale ‘ Blnecher” was left to 
Itself to meet an Inevitable dismi ‘I’tie British si|i>ndron 


had the speevl gage and, as each ship passed the “Blue- 
elier,' she ismred In her broadside, wrecking her so 
< oiiqjleiely that she caisdaed and sank, with the loss of 
about thre«> fourths of her crow of 847 officers and men. 
‘I’he sinking was hastened by a tonsdo from the 
.Vrefhusa ” 

The British continued t«) draw' up abreast of the Ger¬ 
mans and wrouglit auch terrible execution that, by the 
time the German fleet renchevl the an'u of Its own mine 
fields, the “Derffllnger" and “.Seydiltx" were burning 
(lercely, and the gun Are of all thr»>e cruisers was 
greatly diminished. 

Two ships In the Brltsh fleet were injurevl, the “Lion” 
receiving a shell In her engine room, which damaged the 
feed tank and put her engines out of commlsslou. so 
that she had to he towed home, nnd one of the destroy¬ 
ers also was damaged bv shell Are Both ships returned 
to port, and the British Admiralty rejK.rls that repair* 
can be quickly effected. 

As the running fight drew near to Helgoland, a Zep- 
lieltn an<l several aerojilunes came out nnd began to 
drop tmmbs tiism the destroyers engaged In rcscutug the 
survivors from the “Bluecber" I'here can be Httle 
doubt that, from the great height at which they were 
sailing, out of range of aircraft guns, the tJeruwns rols- 
t<jok the “Blnecher” for a British itattle-crulser. and to 
this fact Is to l»e attributed the ivendsient report In 
tlermany that a British ship was sunk. 

An Interesting report Is that of a trawler which wit¬ 
nessed the fight, whose captain stated that the German 
ships tired much more raiddly nnd the splash of their 
sheila was much more scattered, whereas the British 
ships fired more slowly und with gn^ater accuracy. This 
wopld Indicate that the British were using Sir Percy 
Sooft's system of director firing und that the Germans 
were using Individual pointing 
.Indglng from the Admlmlfv report and the state¬ 
ments of those engaged In the fight and of the siirv1v<irs 
of the “Bluecber.” It la proltuble that the Injvirles of 
the German surviving ships are so great that It will Ite 
several months l»efore they art) again in cimdltlon for 
effective service. 

SoiokeleM Powder 

By Edward C CrowmaB 

OFT. fluffy, downy, cotton, lying like snow In the 

baakets of the pickers, surely as peaceful a product 
of the fields as anything one could Imagine 

But Iveblud every |»oor infantryman that stumbles 
and falls and then Ilea motionless on a stricken field, 
Itehlnd every whistling shell that sails through the air 
fo wreck homes and carry mhi into cities, lies our 
liarmles* cotton. 

It drives the bullet* from the muzales of the German 
Mansers and the Britlah Lee-Kuflelds nnd the Russian 
Nsgants It lifts the huge shells from the short Ivarrels 
of the squatty mortars, and It caves in Ihe *teel sides 
of unsuspecting battleships 
.8teep a hank of our pretty white cotton In a mixture 
of nitric and sulphuric acid, and Instead of cotton— 
although It still l<H)ks the same—there Is an expliwlre 
of most frightful jsjwor. Bury It for year*, soak It In 
water, do utivtblng you like with It hut set Are to It* 
HlM»r or give It n heavy Jar, and still It holds to It* 
frightful energy i'bc Stronger the nitric add, tjie more 
mieoiitrollable the rv'sultlng guncotton, and the more 
rending and wreeking Its explosion 
•Make the add weak, and the resulting cotton 1* a 
useful eomiiiercial prvsluet—enllodton or perha|]n OdlB- 
li.ld Mo little Is the difference ladween celluloid 
the Hinff that has already sent manv a sjvlendid Bfitlail 
slilp to the bottom of the sea, tlutt only the chemhit can 
i‘x|ilHiii It elearh .Not that ctiliiloid la dongerotM: It 
l< not. not a tenth so dangerous a* gasoline, not half 
so dangerous as the kerosene can In the hands of the 
fool But even eellulold can explode when heated to 
the right degree 

Praetleaiiv all stiiokeless iM.wders are made of cotoW, 
treated with idtrlc and sulphuric add The latter, by 
the way, merely takes up water that the nltratlmi 
process throws off. and has no hearing on the prooea* 
Itself The Germans use practically a pure gSheotton, 
treated with “deterrents” to slow down Its rkte of burn¬ 
ing, In their Infantry rifles nnd big guns The sole dif¬ 
ference lictween the “propellant” that burns and de¬ 
velop* gas at a reasonable rate and urges the bullet out 
of the guB and the sliiff that detonates and wrecks tbh 
side* of the stoutest bartleship is a sllgbl change hi the 
chemical process of lU manufacture, and the additlt^ 
of a deterrent to slow down Its rate of burning What 
h needed In the gtui Itself Is a powder that will work, 
not wreck, that will evolve gas eomparativsly slowly, 


and poiflt out tbe hnllet or tlM bMH wlttMut fiimalWC 
the gun la the aheUt and in the tomedoes *nd 

In the handstNnadee, thrown by taCantfy, the optwiiltc 
Is true. Then detonation, Inetant entdoaion WMh 
wreeklus aad nadjoc of evetythla# amutd it. b» adted 
tor, and plaaaed (or by tboee making the explaalirea. 

Cotton takee care of both peede. Whan dynamite ie 
used to rip out a yard or so of bard rock, it i* deto¬ 
nated, exploded by rtwek, whltffi In turn oouw from the 
firing of an Immensely powerful cap fUled v#itb ful¬ 
minate. Such an explosion, even oa a email wjaie, 
would be ueeleee, If not faUl In the gun barrel, becanae 
It does not wort slowly; It wrerta. The abeil, OUed 
with the sort of powder used to drive huUeta and ahtella 
out of big gnne, would be useles*. becaues it would not 
be blown Instantly to fragments, but would be bunt 
wlthttut terrific exploelon when the powder fthatty gen¬ 
erated enough gee. 

Britiah cordite, the propellant used In the big naval 
guoa. and in the Lee-En^de carried by the infantry, 
is made of the mixture of guaeotton and nltroglyoeitne 
In the proportion of dfi and 80 per cent, respeetlrely. 
The missing five port* in the hundred Is compoaed of 
vaiMdlue, used to slow down the rate of burning and 
render th« burning of the powder le«* violent In its 
effect*. Cordite is seaaltlve to heat, and vriieo Jt 1* ex¬ 
posed to even the high temperature of Afrtmi or India 
It becomes emudtive to ahock, and likely to catrt Hr* 
spontaneously. To this effect the British charge the 
loM of their battteahlp, the “Bulwark,” the gutgaalues 
of which were full of cordite 

To keep the flame of the primer from flashing through 
the fiber of the guncotton powder* and thus producing 
an Instantaneous and violent explosion, the grain* are. 
coated with a gelatin-like "colloid*' made by partly dis¬ 
solving each grain in acetone or alcohol or simHar sol¬ 
vent for guncotton. The reeulting hard, glooay aurface 
resiste the flame, and the grains burn with comparative 
slowneea. Vaseline in the British cordite and graphite 
In American rifle powder* help to alow down the rate of 
burning. 

All American shotgun powder* are made of gnucot- 
toji, with the exception of Bchultae, the composition of 
which used to be of a nitrated wood instead of a 
nitrated cotton, the proceea being the same a* that ot 
making guncotton, vie., soaking wood fiber In nitric nnd 
imlphnrlc arid, Americau sportiug rifle iiowdem are 
chiefly a composition like cordite, gnacotton, and nitro¬ 
glycerine. 

Black powder, now nearly a thing of the past, U made 
of 76 per cent saltpeter, 10 per cent eulphar, and 15 
per cent charcoal. The difference between thi* i»owd«r 
ami Bmokelesa Is that emokelfMS powder nearly all bum* 
up; black powder Is tmly partly reduced to ga*. A* the 
Hole purpose of a powder 1* to evolve huge volume* of ‘ 
hot, elantlc ga*. doing work Jus^ a* the charge does in 
a ga* engine, the smokeless ho* the better of the argu¬ 
ment While black powder In bnming evolvea 70 per 
cent of solid matter and 80 per cent of gas, amokelees 
evolve* 70 per cent ga* and 80 per cent solid matter. 
Therefore, weight for weight, amokelees powder 1* 
doubly a* efflrient a* black 

Guncotton la nraally handled In the wet etato, a small 
amount of dry being used lo detonate the huge wet 
mas*. A more comnum high explosive, w**} In the 
famou* 42-centlmeter sheila, U melinite of other com¬ 
pounds similar to It The British lyddite, need agatnnt 
the Boers, and still retained in the British service, is 
very ahalUr. This stuff Is s mixture of picric arid and 
guncotton. Picric add, in turn, is carbolic and nitric 
odd mixed, the nitric ,^cid—basts of at] explotiives— 
turning the carbolic a'Wd into an extdofdve of frightful 
power. Picric acid 1* used in the arts an a yellow dye, 
and the fuioee from the expl(ialon of lyddite or melt- 
nite ot the lapane«e shimoee-^n the mime etuff—tum 
yelkyw anything with which they come Into qontact 


QomiHir 9mra Only Gray Cart,—An nnier famed to 
Mw (}«daaa General Staff requires that aA aotaamM^ 
immuta4arert ddivering ears to the m&H«ry auUtoriMaa 


letrtrt MUC tfaa tonfair «f ItW 

aiikQff cMVa to ftofegm figures and the diathidtiTO wttntor 
of ft* tor to ftn-MIlM Brt in Arahio fiftogg. ' A d»«Wt 
m {ptoitto in heavy 
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uae hato bM 8 pafaitod with a noiHdtoiM dtoniiiiton 














W HEN one «f )^)illUlr^ diriuHvlos 

InvdluiitiirlU t)i( mind tnnii tn (kt 


nliwliHi motor oirrluge, although Iho tnvon- 
tloi) tx'longx to Franw Yet all the warring 
UMtlonti excrtit Bervla ikwbpuh dlrlglhlea, till 
of them iKwtteas aoroplanea and nil of thorn [><»<>«*«() 
raotorcyelea, In fact, there are probutilj maiii more 
German and French motorctclew in war aer\loe llmii 
KagilMh, for at the oulhreuk of the eonrtlct all tJu> con¬ 
tinental natinUH concerneil commandeered cverj motor 
vehicle of whatever type In Ensland, on the other 
hand, while there won no contincntlon of iiower vehlclea, 
large numbers of motoreyclea wer<‘ offered voluntarily 
to the ifttvernment Soon after war wan declared there 
waa a great meeting of motorc.vcIlstR at Wlnibh-don 
flommon, who gathered together to offer their Mcrvlces 
to the armv Allhoiigh the 

work of the motorcjcIlHta —-—-- 

1h hy no nnmnN an connplc- 
uouH a« that of other 
brajichpH of the h e r v 1 c e, 
there l« no doulil that they 
have tiroved invaluulde to 
the regfHWflve colorn they 
were serving We find 
them doing all the work 
lljul UNed to l>e done hv the 
niofinted courier, utid much 
in(tre beaidea They curry 
inesaagea l)etW(>en fine end 
of a ooliinm ami another 

They act ns iKillce on the _ 

r<«d« h e h 1 n d the battle wounded i 

line They w'rve us guides 
for motor trucks and serve 
ns scouts for automohllc 
convoys, examining the 
roads to see that bridges 
are In gooil condition and 
that there are no Impass- 


Sidecar of Amarican denign carrying a Colt automatic. 


tvossess hut chiefly (o carry a dog that accompanies him on all permitting it to lie n 

y more his expeditlotm Once In a while, when he has an Im- essary Gn the toai 

than lairtant message to send back to hemkiuarters, but does miles per hour, and 

:Ju> con- nod wish to Interrupt his recunnoiterlng, he writes the tankful of gasoline. 

tnotor message on a slip of parsT which Is fastened to the Another of otir jd 

c other dog’s collar, and the dog Is sent to headquarters, while machlno-gun battery 

chicles, the scout proceeds on his way Is operated from a si 

mtarlly The sidecar has made It possible to convert the mo- cycle* are provided 
d there torcycle Into a fighting machine Several machines have protect the man In I 

uhh'doii recently lieen Introduced In war which are equipped the driver of the n 

services with avitomattc guns One of our photographs shows the handle-bar and hi 


British sidecar fitted with a Lewis 
machine gun. 


an Aajerlca>i motorcycle sidecar built «?»- 
clally for fighting imrposea, on which a CoU 
HUtonuitlc guti of rifle caliber la mounted. 
Provision Is made for csrrylnjt two paseengers, 
so that It Is jaMstble to operate the gun while 
the machine Is lu motion. Of conrse this 
greatly Increases Its field of nsefulnesa. The 
gun has a firing capaotty of -tfiO or more shots 
per minute and. It ^Ired. may bo detacUevt 
from the special mount on tlie machine ami 
used on a jwrtable tripod which Is collapsible 
and carried on the sidecar The mnebine Is 
diulpped with a 15 horse-power twin-cylinder 
molor and has a twiespeed gear, the tow-speed 
permitting it to lie nse<l for croes-country work, If nac- 
pssary Gn the toad it will run up to a speed of 4d 
miles per hour, and It lias a radius of T5 miles ou a 



country or over roads that 
are lu very bad repair or 
obstructed by fallen tn>eH 
or telpgrajih jioles 
The motorcycle sidecar 
which England claims as 
Its own Indention, has h 1 
ready proved of inesll- 
niable value for military 
pur|K>ses Gne of our pho 
tograpbs shows a molor- 
cyi'le eesmf Isiloiiglng to the 
French army in Belgium 
This motorcycllri uses n 
sidecar as a M*!*®** 
rler and also for the pur¬ 
pose of transporting a 
fellow soldier or otfloer 
wiieu condltloDs demand |t, 


British ourtageydtoU mwikMmI «t WtaihMon Comiimiii to bier ili«lr Mrtlee to th« amir. 


Ich Is fastened to the Another itf our photographs shows the first London 
to headquarters, while machlno-gun battery, evpilpped with a Tjewls gun that 

is operated from a sidecar. Gtber English anped motor- 
hle to convert the mo- cyclUs are provided with bnliet-proof steel guards to 
Several machines have protect the man In the aidetair and also vita! part* of 
r which are equipped the driver of the machine. A shield Is attaelied to 

lur photographs shows the handle-bar and has a bulkst-proof guard that e*tends 

well over the front wheel 

-^----—_—^ — -—j jiroteet the tire from 

jiunctuni. Iteceiitly a Ivat- 
trt-y of eigbleeu motor ma- 
c li 1 n e guns was sent 
across the rhannel to the 
sent of the war. Six of 
these were fitted with 
tiHXIm machine gnns, six 
with Siva re gun earrtagem, 
and six were fitted to carry 
nniniuultlon 

.N'lit only is the motor- 
cyele of wirrlee in actual 
tlghtiiig, but we find It 
doing nolile work In the 
le sidecar ambaiatiee toisteaii« to the hoapitaL Jh>spllal corps of the army 
_ The British lied Crosa So¬ 

ciety reoenlly adopted a 
motorcycle amtiulanoe side¬ 
car for service on the Gon- 
riiient Two photograidis 
nf tills rtir are shown liere- 


standard S horse-power 
tvjs' with seial-aiitomatlc 
lubrication and magneto 
ignition The siveed genr 
is of the three-speed eopn- 
tershaft type The ambu¬ 
lance portion Is of an en¬ 
tirely original desSgn. M 
Is constructed of tubular 
framework and so ar¬ 
ranged that eomfortable 
accommodation is fooud 
for two recantbani figurrti 
nimn standard ragttUattbin 
army stretriters. tbagu 
tvalng BU|n»on«d on iunft 
easy springs WMch rttix 
from end to and. Fruni thp 
bottom springe a enuUv 
passes across frm bnp tddd 
spring to the otb«r, at toc|» 
.side, and ifaeae atottod 
to take the f«.et 
stretebrt'. Kofabto 
are fixtol «o wtato 

«t tha strfitoltor HioMr 
rest njion the mitliai ctaAi*. 
The upper sprints tttve 
(OtmtuM «i pois JlH,} 
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(Emrffpitdifm 

{The edtUiri ore not reepontfble for itatementa mate 
tn the oorreepondenee ooitmn. 4.nonpmou» oommuni- 
teiiotu cannot be oomeidered, but the namei of oarre- 
epondmte toiU be teithhetd toAeA so desired.] 

The Evil of DItUM Applkatioiu in tihe 
Pntoit Office 

To the Editor ot the Sononrmo Awvmcan . 

I have read with Interest the paper by Hon. ThomaH 
Ewing, OommlMloner of the Patent t^ce. In the Scucn- 
Tirio AmbbicaH of Deomber 12th, lfll4, eupeclally the 
two paragraphs printed under the heading, “Division 
of Applioatlouii," 

Quoting from this paper he says as follows: 

"Therfl are 7,000 rcqalrement* of ilWUlun msOe in tho 
Patent ttfflce every year or one in every ten appllratlont 
en tbe average Tbeee were formerly revlewable by the Com- 
nKsloner on petition, but the Supreme Court of the United 
Statee in the BtetnmeU cnee held that the queetlon Involve.j 
U one of merit and must Ko ni tbe board on appeal Few 
appeal* are taken becanae, a» a role, it roete nearly a* much 
to take an appeal ae it doea to file a divlalnnal ipplloatlon " 
He might have added that very few of the divisional 
applications ate filed. This appears from the following 
In the month of October, 1014, 3,040 patents were 
Issued, of which 2,080 were Issued on original aiiplica- 
tlons and only 60 on divisional appllcutlons. 

In November 8,436 patents were Issuwl, of which 
3,348 were Issued on original applications and flhiy 88 
on divisional applications. 

In Itecemlter 4,208 patents were Issued, of which 4,183 
were Issued on orlgiiuil apidleatlons and only 110 on 
divisional nppUentlons. 

For the three months 10,783 patents were Issued In all, 
10A20 of whh'h were Issued on original niiptlcatloiM 
and only 26.3 on divisional applications 

In every application In which division U nsjulred at 
least one addltUaial application is called for. This 
would IncTi'HSe every ten applications to eleven, and 
out of every one htUKlre<l and ten patents Issued on 
these applications there should be one huiidrvHl patents 
Issued on original eptillratioiis and ten Issued on divi¬ 
sional applications. Applying this ratio to tbe above 
figures for the 1(1A21) isitents issued on original appllcn- 
tlons in the tlirei* raontha 1.(162 imteiits should have l»een 
Issued on dlvlshsiBl applications Instead of the 263 
actually Issursl on divisional iippllcsflons 

But In moat aiuilleatIons (n which division Is re<|ulretl 
two or more divisional uiipllcMtloiis nre rtsinlnsl In 
a naait>er of niy cast's four udditlonni divisional up|ill- 
cntloiiN have ls8*n retjulrcd From m.v own ex|s>rleius‘ 
I can say that In every <H*e hiimlrtsl original niipllcu 
tlons filed, at least tweiiU-llve aiidltloiiul dlvlsUuml 
applications must t)e filetl If inventors are to get full 
protec-tlou This means tlml for tin* 10,783 isiteiits 
Issued on original applications In three months 2,630 
patents should liave l»een Issmsl on <llvl«lotml applha- 
tlwis Instead of the 263 patents Issutsl on the divisional 
aptdicatlons in other wonls, ul»out fi/lO of the Inven¬ 
tions that should Is- eoverwl by patents IssutKl on dlvl- 
shmal applications are not protecUsl, tsfcause the Pateiir 
Office makes It cost t<K> much to secure iwtent pnrfec 
tlon on such Inventions, ae we shall see later, and thesv* 
Inventions are, therefore, eacrlfliysl or confiscated by 
the reuulrementa <if the Patent ottlee, and this in spite 
of the fuel that (latent (irotectlon on them has Imwi 
asked for at the start In the manuor jirovldeil by law 
Division of an application entails not onl\ the ]iay- 
ment of sdilltlonal Ooverniueiit fees, hut additional at¬ 
torney’s fees for the preparation of new drawings, H()ecl- 
ficBtlons, and claims and for extra anicmlments due to 
setiamte (iroseeutlou of each caw 

This burden or (S'linlty Is loaded more on the comiilex 
than on the simple Inventions iiml Increases the ev|K>nse 
of patenting them li^imd all reasonahle bounds. Few 
appl leal Ions for (latents on automatic maculncrj ('wais' 
these HMiiilrements, 

Kectlon 4v886 of tbe Patent l^aw says In substance 
that any person who has Invented a. inmdiine or any 
Improvements thereon may rditnln a i«iteut therefoi. 
This aectlon eoutalns other (irovlalons, but they are 
not material to this contro' ersy 
A machine la always regarded as a cnmr'wlte affair, 
and In this sense the term was used by Congress ami 
has been #o dinned In many court dechrioua The word 
“Improvements” la In the plural and the word “potent” 
la In the alngular. Tbe taw undoubtedly meant that 
tbe whole machine eould be patented in a single jiatent 
oe that any number of "Improvement*" on a machine 
conh^ be covered by <me patent. 

Buie 41 of the Patent <M8oe reads as followa: 

“Two or aMM tad^en.lmit lamitlooa canaot be dalOMil 
la on* appttrattoa i pot where ■everal dlsUBOt InventloBs *r« 
itagaadaat upon ssoh etbur and mutually cootrlbute tn pru- 
duo* a utngle rsaWt tbev umy ha viuiamd la uor uppiieution " 
The i(4(«r la ttlli raja ilea In the menntuK ot "inde- 
HWrtUBt" Md Tht nOe tuui heea la totoa 
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nearly thirty yeara, and the meaning of these words 
has undergone a great change In the last sixteen vears 
Formerly the rule was Intorjireted to mean In nearly 
all coses that all the features of a eompoalte machine 
were dependent on one another, and eontrlbutwl to pne 
duce a single result and could, therefiire, be patentcil 
In one patent, and this Is what the statute has always 
meant Tbe statute was adopted In Its present form on 
March 8rd. 18»7, and in Its original form In 1870, and 
(Ml far os the present controversy Is conceriKSl the only 
material difference Is that tbe act of 1S70 and all prior 
laws read “Improvement” and the ait of 18117 M*ads 
"Irojirovements ’’ It cannot Im' assuuusl that this Is 
an Inadvertence on the (lart of the low makers This 
change recogulxed the validity of the jiuictlce which 
had always been followed by the Patent Otticc. hihI 
confirmed It by making It a part of the law 'I’liis 
('Imiige In tbe law expanded or Increased the rights of 
Inventors, while the change In the coiistniction of Uule 
41 by the Patent Olflee, whieh iM'gan a year or two 
after this law was enacted in Us iiresent form, restricts 
the rights of Inventors and Is a violation of the law 

Patenta issuetl on divisional aii|illcatloiiM are o|ieu to 
more defenses and eontrovershiM than (latcnts issued 
on original a)>pllcations Nearly one third of all the 
patents that are litigated are dis-lansl invalid, and it 
would seem the (lart of (irudence for the Patent Office 
lo avoid the Issuing of patenta to which defenses luri la< 
raised. 

Formerly the Patent Office reissued imtonts with lih- 
erallty until neveral thousand of siwli iiatents were 
deelareil Invalid In Miller versus Itrldgeisirt Hrns-i Com 
pany, 104 r S., when the prnctli-e sloiip<8i Every pat¬ 
ent Issued on a divisional upplicalioii must take tfs 
chances on lieing deatroyevl by an exjianslon of the dis-- 
trlne of dimhle (mtentlng announced or denounced In 
Miller versus Eagle, 151 T’ S, or las-ausv' of the de¬ 
fense' of Incomjdefe dlschamre jirovlded for by Sis-tlmi 
4020 Courts do not understand the delnlls of patents 
any too well, and thej may coix'lndo that the.v •mder- 
stand the Patent Law and tlie rights of the publli tait- 
ter than dcKw tbe Patent Office 31ie Patent (lithe 
should not Ignore these iiosslhUltles and should so 
Issue (intents that (mtenUs-s will he ex|iostsl to the least 
possible ex(>eiis*>, trouble, and unix'rtiilniv In suing on 
such (Mitent* 

Patents are Issneil ulllmulelv for the liifonnatlon of 
the piildlc so that the pntilh can use the Invcnllons 
when the (latent has expired, and this Inforinalion 
Ntiould ts* given the (inlillc In the most lomplct', con¬ 
cise, and dlrvs-i way !</ IMi I’aimi ti/Wi< i» tmnuniff- 
ihg iind civii tc<fuiitng thi UMuitm of piinmiiit fiiilinit 
ciicJi icl/fc as itu oinplrto ilmiloMutr of fhi inrontnin of 
icfcicli It forms a putt If Is evidentiv exiss-fed thaf 
when anyone wants to gel a disilosinc of tlic complete 
machine he can find one (lurt In a patent in one class 
and another In n iinteiit In another class etc an-1 that 
by finding and bringing these several parts together he 
will have the (larts of the coiniilete machine, which he 
1*811 assemble. If am (airts are missing, lioeanse the 
(latent thereon did not go thrmigh. hwean till the gao 
ns liest he can, for the application ftial shows tlie miss¬ 
ing (lart will remain hnrleil In the seiTct archives of 
the Patent Office till the dav of Judgment and the (lulillc 
will never la* jarnilttisl to ws- It 

The (iresent (iriicthx* of rvsiulrlng dlvtslov was started 
In the Patent oitivs* hj Commissioner Inieh In laiMi He 
Justlrteil the iirnctlis* In (lart liceanse if wom I add fo 
the revenues of the Patent Offiis* fExjiaifc Itoncher 
C 1), 1890, (lage 1.H3 ) Hut lu this r,>stH«*t the (iracftce 
has been a failure for It has not (irisliiced the additlounl 

StPl. the Patent Office inay regard Its (iraitl-x as an 
asset to the extent that if sllvhtiv rvslines Its work 
and einililes It tc kee{i up with Its work lietts>i with 
Us (iresent force of exaniliiers or with a less ninnhei 
than would lx* neeiled If these uspilremeiit wi*ie not 
made. But tlx* saving which the (illlce iiiahcs therctiv 
cHimoi be very largi*. and the need of nslucliig Its ev- 
(lenses or liicn'astiig Its revenue cnii hardly la* pleadoi 
.IS a Justftlv*atton of the (inictU'e. 

Additional rovenue Is not needisl The Patent oilhc 
1ms shown a (vrollt of over Fl.^ldlt.OOO In the last fiftva*ii 
years auvl over fT.OItO.tiOO lu the last tlftv jeurs, s„ that 
the practk'e Is not Justified on th<> s<*ore of ecotauny 
or revenuB. Bealdes, If revenue la iievalevl. It van la'st 
lie obtained by Increasing the aiiiilli-ation fees or (barg¬ 
ing a antall 'additional fee for each division, -io rlmi 
tbe whole Invention may be contained in om* »ipi»ilcn 
tlon and the one patent laauetl on It 'rhe addlttonal 
feea would then be «dlev*ted by the Patent <iflit>e, ac(*onl 
Ing to law, and the Inventors would not t«' i»ut to the 
expense of preparing new aiipllratlon pui>ers and of 
prosecuting a multlpllclfy of suits, which now cost 
many timea the atatutory fees, nmrely to ix>rnitl thv* 
Patent Offloe to collei*t the slatulorv fis's n jimk tbs* 
that 1* aa wasteful as the (iiaclhx* of robbing u man of 
hla c-lothM mewdy to get Ihe buttons from them In 
hU grtlot* tiu CunoUMloner eaye that the oalarliM of 


l.SM 

the assistant piamlners amount to hImiiiI $1p fm ciicli 
application liltHl Such being the case, an extra iflU 
fee for en<h division siieclfled should lie auiplt*, as 
the examiner (imid examine the divisions mon* casih 
and f|ulckl> than la* (ovild tla* original, as the reading 
of th(‘ original drawings anil siws'lllcatlons would do 
for all the dIvIsUam (hat the /(‘al of th»‘ examiners 
might discover Even then all ieipilreiaiuits of division 
should be supervised h\ oia* otlh lal, hefoic the.v are eu- 
foreed, to secure a Just and unlforni prai lice tlirouglnait 
the Patent Oltlce 

8u('h a provision tn the law would add fioin XJIKI.IHMI 
to |400,n(H» a year to the reveiuies of the Palcnl Olttee, 
and I have no doubt hut inventors would gladlv pay 
even tho maximum amount. bi*causc U would nic>aii leal 
economy and give Inventors a (iractlial and is otiouih ul 
basis ou wbleh to work In (aklng mil iialenis wiiiib 
hnsls they do not now have 

A memorandum (ireiiansl by the exaiiiiner could be 
piliitisl at Ihe end of tbe (latent, grouping tlie claims 
bv immlHT In their aiiiirojirlate elasJMis and Ibrrc.ifler 
du|illcate coiiles of the (irlritisl (latent could be IIUsI In 
sueb I lasses, and this would answer all (inriio'cs of 
kee(itng the various c lasses complete for sisin liing 

The (iractlce of the Patent Olfiec in Ibis ies|iei I has 
li(s*u sti'Hdlly growing worse for the (last llfleen Murs, 
due to the growth of the (laKsIta atlon index of th<‘ 
Patent Olflet*, each n(‘w i lass that is iistalijlslied sug- 
g(>stliig new riHiulremcnts of division on which the ex¬ 
aminers Hie rjulck to act Hut ie<|ulrcmenls are even 
made that will result In the issuing of scvcr.il patents 
In the saupi class On liecember 151 h. 1914, live iy(ip 
writer (latents were Issutsl to Hazeii, all on one original 
ii{itilicn(i»n, imlents No 1,121,094 (o 1,121,098, inclusive, 
all 111 the same < lass 197 

For the (lunsise of getting a systemutte clus.silh atloii 
of the various devbsis shown lu Issmsl pntenls (his 
elnsslllcatloii index is most desirable and even ncis's- 
sary, hut the (iractlce of cutting up new un[iatenl<sl 
aiitouiatlc macliliM's and fitting the (ihs-es of them to 
the various classes of this Index tiefoni they aie [lat- 
eut<sl and of fon hig Inventors tn take out a iininlier 
of pii'conical patents on a single Invtmtlon that shnunl 
be covered bv a single [latent Is all wrong 

If these ns;iilreiiients are maih* to keeji the clflHsiflf*a- 
tlon of Ihe Patent Oflhs* (oni{ilete they are defeating 
their own (lurisise Ixs'inise the addllhaiiil uiiiillcatloiis 
are not llhsj and Ihe patents will, therefore, not lie 
Issius! for Inst'rtion In the classes Intended I'lie elaasl- 
lieHtloli dill llK'ii Is* ke|it (Oiuiilete only hv filing ( oplctl 
of (Ik* (latents issued on (he original ii(i(ilieatlon in other 
classes, wheie msshsl [irov Idl'd the eximilner has not 
ris(uired the extia iinentlnns to Is' ellmliuitisl from rhe 
original ap(ilii allon, us he i an and frtMUentl.y does riy- 
uuln* under rule 42 

It may Is' more eoiivt'uleiit for all devhs's of a kind 
to go to nil examliii'i, hut that dew's not iiii'an that It Is 
alisolulelv iKHS'ssar.v that (hey shoulii Is* so distributed 
regardb'Hs of the cxis'iisi' to tlU' Inventors Examiners 
can ('Hslly Is' keiit Inforimsl as to what exists elsewhere 
In the Patent Olfice that (S'rtuliis to their art t'heaii 
(ihotograiihlc eotd(*s of dinwings of js'iidlng apiillni- 
tlous eati he usisl for this (uirisise, and foi further In- 
fornmtioii Ihe examiner who has charge of lln oiiglual 
apiilicnfion inn always Is- consulted hi the other exam 
iiH'rs hiterosttsl Issausc of overlapping liivi'iitlons filed 
with them 

Attomevs (Hlinot iilwnvs extiluin Ihese nspilremcnts 
to Inventors and not Infreviuenlly llieli i lieiils siisjs'et 
tliilt In some way the ultoiney is ies|,oiisthle foi the 
making of the rec|Ulieim'iils that lie merely wants to 
get more fis-s out of his i-lienfs and has taken flits wav 
of doing it, and m Ihls way the gissl faith and roiiuta- 
tlon of th( litloiiie.V Is Involved 

'riie I’lilenl Ollioo I' Iditid to eielv llilercst except its 
own (onvenleiiie 3'he polh v of the Patent ottlee sei'ms 
lo assume lhal Inventors must Is* imole to vvoik lirst for 
tlie beiiellt i»f tlie Patent < Itths-, when In fact, the Pal- 
eiil ollti e slioi 1(1 work for lln* Is-iiellt of liiveiitois and 
for till piihllc 

ll Is l(H> much lo ('\|«‘(t relh-f fiom the Patent Otfics* 
'I'hat (leparlmenf Is limited hi Ihe Inertia of its estah 
HsIks! (iraithe. Is hehliid In Its work iiiid is haiiiis'red 
liv tnsiittielent belli 3’he (oiirts ean not iitToid rt'llef, 
as It eoHls too much, thus- .ipis'iils Is-ing ii(s(*MSHry, to 
which the roiumlssionei (iliijioses to add a fourth Sueb 
relief meiiiis false (ssmomv It nn-aiiH sis-mllng a thou¬ 
sand (lollais to save a hiindrisl I'lierefori , i believe 
that this matter should be ealhsl to Ihe atit-nllon of 
Ihe House (’ominlttet- ou Patents, which should be 
urged to liivestlgate this subjis 1 ami pics me some ac¬ 
tion thereon bv t'ongn'ss tluit will slop these unnecea- 
sBry, merciless and destructive recpilieimmts of division 
by the Patent OI1i(e examiners and (he shiughter of 
luveiitlolia that It Is (auslng 

Ev('r,v lintent allornev slioubl vville a leller showing 
not onlv the (-xtenl of the Inlmv lo hi- c lients. i,ut tlu' 
prufeaHlouuI v'mimi inssineiil lUal he -ulleis ns well. 
KoOlwaicr, N. Fkaivic Kuytn, 
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. khon, Kux 
jHCkmin'* Inven- 
harvofltorH 


wherlfl to poriiill tlip i lu 
bBK AOil till' nupiHxt 
lIMKT tIAUVKMTEK 
040, Idnlio l''ulli< liliiho 
tlon la HU Jnipriivi'im III 
Ima for U« ohjott tho provlNlon of a harvt'atiT, 
H rrowiilnit and loppliiit di-vlio havliiii nianoa 
for crownlDK the la'i'la and for dallviTliig tUo | 

HKtN riARVKSTEU ,1 1‘irieii, lailand, 
Idaho 'Phla Inii'iitliiii proildi-a a hnrvoatrr 
adaptod to cm the' planla na they grow Id the 
Id nhcii'lii mi'iins la proyldi'd for cut 
ting the phiiit- ill Mill il.'aiiid hehtht frmu tlic 
ground and Inr di'IKcilng tin plaiita to drop 
till' plauta 


I'Xti'iiiUnx longHudliiiilh of 
.'or lifting portions of fin 
till Cflliidil and dlopplu). I 
iitlicr iiHans fm fonlng ii m 
ttiiiiimli the iilliidir In I In 
to till* iiioM'iiii'iil of the gial 
fllMIllNATIilN tl.inis 
J tiPKON, liiivoriii' Minn I 



n Interior thereof 
111! loKl'tlier with 
iipinialte dll ei tlon 

iC liiNTH and K 
1 thin isiinlilnatloD 
lanipiid to a plow 
mounted on 


o Aviation. 




Fartalulnic 

M.UntM.tM' 1 r rimii I'lills I huiih 
Vn \u iiliji I I of tills liuintliin Is in looilili 
a di'vici haying atahlll/liig iiieiiiiH whlili yylll 
prevent tin nmihlni trom phini.lng In inltonk 

laterally tnother nlileit Is In iinnlde n Inim 
of ixtinallile and i iillapsllili sliiUlll/lng pluiiea 
and ini'Hiiu fur niiinlpuhilliig tin in slinul 
taui'iiualj 



-t provldiu II liiuni illvldid Into a 
lliluiallty of (oinpartnienth i in h i oinpiirtnn lit 
Inning n lit vlldi i gg sling so dlapoeed and held 
within the Irann Ihiil tin i gg (niilid thereby 
Ik iiriyenti'd from lonliiit • Ither with any por 

N\H|\t;i': II 1 lyiiioiN la.w III Mr 

I I allionn a Invi nlloii n lali s to kv i liigi s |iurtli u 
I larly to tin tyji* nsi d for dnaliig nr linnulating 
I anlinale am h an lioreeH eoyya and the like, and 
I Ihi main ohji i t llii'riof U to proilde a avrlngi 
I wlilih la pjoylilid with iin alls tot iintoinatUally 


It IniHING A.NIMAI.S 

illsi hareltig the lontintK and the meaio 
iiiainialh loiitiolling »ald dlai barge ni 
whinny a piihoii may imini|Milate a ayrlnge of 
rihitlyih liiigi sl/i with nin hand W'hih In Ing 
fin to 1 niploy tin olln I for other purpoHi a 
lUM'I'liiV I'l I)\v II N (Aiii'E.srKu. 
in Witt Mlili 'Ihia liU'iitor piodiiiin a trai 
tlon plow In w Ml h a niirnln r of rotary intterN 
lytinil deeply Into tin ground and are rotiiti d 
poalllyely by |«iwer driven gearing employed 


elllthator In tin ni 

foreign inattirK to drop iiwin fioni tin i 

iryv KWKnr w \ Miine i , 

Moiintaln lloine, Iilnito '1 In Iriyeptlon 
IlnployeTin'Pl In that Mass of somll. 

KWiefiH In wlileli a jmslier or tni\ dlK< hnrgi i in 
Miiiiinted nlldalili then op nml iidnm <1 for 
eji fling a hmil nf hiiv fiom lie wc.p upon ili" 

TWIN’E ha tIM, I(i|; 

■I llltEHIlI'KI MM'ltIM'S I y lltMHiy, 
AddriHH I- Crooker Alli'ii Him I in.iirK, p 
'I’in apparatii* renimen twine lr..ni Iminlltn nf 

In praetlre it la loeuted dlref fly in tinnt of 
(In toothed tvllnder and loinnyi w h n tin 
rctiirder” Ik ordinarily Imated In iliMsIiliin 

loiatifl between tJie bund or twlm intr.is md 
tin tlireabllig evllmler and helow tin Ir iihiin 
Ko that the grain Imii^a alldi oyer It on llnlr 
n a i to the rylinri) I ' 

nitlNKINi; FOI N'l'MN I'OK fOI'l'I !!> 

I W Militia lotld Hiiriiinlt Ave P i i \ 
c In s I tin lineiifliin proildi'K u foniii iln 
Inn lag III. nils providid In the drinking jian tm 
lirivintliig tin Kplllliig or alopplug over of tin 





I for the pnrponi an that the ciittera atir 
I j groniid for a i oiiHlih rahh depth but without 
' 1 1 If yiiting the Huliaoll to a snliKtantlallv higher 
I plum than tlinl In whbh It la loiated before 
j the fllow lieglna Work 

I I X'lTI.E YDKr It 11 1'Mii II Aildreaa V 
, ;T Miller Nena I’lty Kan Ttila yoke may he 
j worn yvlthoul Injuring the iinlmtira nei k anil 
'iIh proilded with rin'i'hiifilHin for pricking tin' 

' anlimil tin nni lianiKin being norniallv held out 
''of poKttlon to III gage the neek tint no arranged 

iither oliHtriii'tlnn llii niei haiiiaiii iiioy engage 
I Iln link and win rein iiieana provide fot 
I tug' im lit by tin fence wlreii fo pn vent allpptng 
i of Kiild wlri'ri loiigltiidliially of tin yoke 
1 M MIVKSTKIt »M1 ( \KKIWU A I 

KIIIIIII/ .Hiinrt/, Tex Tin (levlie KUpportH 
I I'lg ol a sl/e to iKi.lve II large aitnnmt of ro 
In liki for liiatanii' ttin lolleellon i 
dm K W'lik of II uliigh plikir and 
niJnxlMbli iiineliHiilsin la provided foi 
iig the hag out of i uutact with the] 


liorliKintallv, It la poKelbh to raUe and lower 
tU'VlB liy turning a acrow, which 

fli'vla la pivoted to tin . rnsK i h i Is on a yer 

by turning a ki ri w wlihh ntnw ihn n not aland 
any draft Klrnln 

(iimiwm:i> I'l.iiw wn i'eutu,izi:u dis 

Tltlltl TKIt F It Hill ,Niw Mlianv MUa 
TIiIh iiiyeiilion nlut'H i 
dletrlhnllng loiunn ii lal 

rtlli/ei dlstrlliutlug 
tailiiiinnt, mi flial the devhe imiy In' used i 
plow without 
tin fertlll/i r dlslrlhuti r 

<*r lirueral Inlnreat. 

i.UKtSlO I I !• T <> OKiiAV '.tut and 
I biirfbld Ms I'lilhidi Iphla I'li The luientlnri 
piirUt iiiarlv Intended for eiiitindlmi lit 
greuae i upa nf tin funnel i up lypi' provided 
■I'd iiiiially' of I np|M r Inaerted Iheri'In 
and iidapted to extend downwardly 
through the linri of the tliry'iided ahank of the 
I up to tin lop of the Jouriinl Inarlug or other 
I b till lit to In luhricateil 

ITdiil i.tll'iil' - K Hv'iHynEx, Valentine, 
X 'Iln linintion rehiliK to the i leiii hlug of 
I miila In horseshoeing aftir they have liet n 
drlvi'ii upwardly thiough tin alih of the liiiof 
II ill yill for forming a reiess 
when In auih flinched nail may In loiupletely 


that tho aama I’annot be aoHod or dcatniyed 
Huldentallv, the marker not dlaeiigHglug Itaelf 
from tho page iinlcaii removed The martter 
haa meana fur IndlratlBg how tar the aatae 
abould he engaged on the page 

PliAHTER —J H FAtWAa. Aiken, S C. 
Thla plaater I* easily prepared and will act rap 
Idly wlien the aaiuc la eoat, rendorltig the aur 
fare of the plaster lilghly inillshed .i eortain 
amount of slaked lime la added to the plaster 
of Paris and Ihen an addition of stale beer, 
apple jelly and salt In proper proportions 
SKIN ItM'K I I'! (jASaON, H)'12 North 
Main »t . Ki'iiton, iHilo The Invention refers 
to racks for holdtiig cards such as advertising 


Jert la to provldi 
Ily adaptuhle to 
fiirtlicr olijert 1 
wherein the lard 
WATER PHIC 
Fri.ATINIJ \1’ 
of Thomas H 


devicce which a 
of dlfferoiit alxea A 
Ik to provide such devices 
il may he vcrllcallv odjuated 
SHI ItU ItElM’i'INII AND (TB 
l’.Uf\TlIH-T It KokP. care 
Fold 4 to 4117 Broome Bt 


Ither l■ha^lll tera 
yyiiiy'., 4,:41 Park 
'Ihls hag allows a 
’ tin horse wltlnmt 
tlie feed The hag 
portion and a 



emhiddiil against any poasthllllv o 
Btraighli ning or loos, ntog n 
Ing till Iitlo'r or Htrlklug a a 
Jett and agiiiiiKt iiossUib Injury t 

pkteli I mind the nulls In th< hoof 

NON SPII.I Mil I. HIIII' TMII.E P W 
KrtMEii and <i I ItaowN Addrees the fur 
nier, illii Itergi u Ht Iirookivn N \ N Y In 
thin liivi iitlon a siiltahh rriiine of any kind Is 
provided di slgin d In In' i onuei ted to the di'i k 
of the ship 111 any (haired wav Annnged at 
the base Ilf the fruinc are guideway* for 



The Inveiitliin provides i 
water presKiire reducing and circulating appa 
ratxis more espeflHllv designed for use In tall 
buildings ahd ai ranged to reduce the high 
water presanre to an adisjuate service preasiiro 
and to Insure a proper ilriuhitlon of the water 
null, I. Pul.IeVU A i'' MkA-NK. I’lomvllle. 
Tex The Improveiin 111 provides u lollar es|ie 
dally adapted for muni ding a drill shank to 
the pipe, wherelu means Is provided for lire 
Minting sand rock, or the like from working 
down Id lietween the mllnr and the drill stem 
and Into the threads on the slem, thus daiiiag 
Ing the said thread and isuslng the drill stem 
to Jam or bi'cume looked Id the tollar 

DEVIPF htiR PR,\PT1S1.V(I WIIITINH - V 
HyNSkN, Howies, Pal -Vn olijei t In this ease is 
to provide a aliuple deylei for use hv ihlldren 
heforc iihool Hgi or during Ihi klndergnrtiu 
period In order that a ehlld nun obtain some 
prellinlniiry pradlii In Ho an of writing the 
lettera of the alphalut or i 
ri.Kl) n V(1 - S Ii \ 
kve New \ork, \ i 
propi'r hreathliiK aitlon of 
the liability of spilling of 
has a stiffened dome or f 
|gunTdiiig piiriltloii arranged at an angle I 
math the ilniue for providing a torluona paa 
Hagewuv wihlih will not ruiilHy eollapac or he- 
(Oiiie InojH'ratlve 

MIIANB I'MIi \TT\l HINH AN ABTl 
nPi M, TOOTH ’I'o \ IllMlH.F H D Moa 
OAN I are of Klsthr 4 oesch, Mahoning Hank 
Bldg \ouiigstown, N \ In the prew'nt 
patent the liivi nthiii has refereiiee to means 
for attaching an arttlhlal tooth to a bridge and 
It has for Us objiit lo iirovldi' sncIi a meani 
which may In employed wltlmut n mot Ing Che 
bridge from tio luoulli of the iialleiii 

PAPER FU.i: W Iv Dosoy.yy, lireaf Falla 
Mont This iletire Is aduptid for fittng trade 
lltcrHture lb |iamplilel form wloTeln a si rlea 
Ilf flllug cardH is providid eai h having uieaiia 
for loiineetlug a pamplih I or Hie llkf tio'reto 
and also having mi son for Imh xing Ho curds 
and wherein no t llpK fasteners pins I'velets 
nor staples itre used thu“ fllspyustng with 
tools and w'heretn Ho tilt'd matter Is sus 
penditd and la lasliy (h(issII)I. for miiailltatlou, 
remov al oi rejtlai i meiit 

MAIL Pin TK I' I Wi tHTlbirr, 4212 
2r>th Ml Ban Fraiolsm Pal ’riie (hute I* 
adapted for Inslalliiilon In hulldinga and apart 
mint hoiim K or llki buildings, wherein the 
fhiile 1b so arruiigiil tliai all matter 

bottom without sinpii.igi or i hi eking and 
will rein the doors me urrangid so that they 
offer bo hlndiaari' to the movt>ment of the 

small amount of sttnm 

PRiilKBH OP I'UDl.l ( INH HtlLPBLE 
HALTS OF POTWHIIM wo viPMIMliM 
- .M F rootiiAi oil 1111(1 K H (Ji IWKV Ad 
dress Hibiaihr ami lewis Attorneva, Itepld 
I Ily, H O The Invehllob relates to Improve 
m«nts In proresses for producing soluble salts 
of initnsHlum and uinnilnium from slllclnu* and 
nrgtllneeous enrths rocks or nduerali In which 
compounds of tbc'Kc I'lenrents exist In an Iniol 

NMLLFHH MORHFHHtlE- J T LlART, 
.Muiidari V O 'this loiprov i mciit produnia a 
shell which limy he iiltaihod to and maintained 
In pinie on the hoof of a horse without the 
use of nails and without skilled labor, and 
wherein the shoe will b, held (Irmly In place. 


MILE RHIP TABLE 


wedKhtw whlih act on a pivotal pendulutn struc- 
turo wlilih auiipoita, through pivotally mountwJ 
and sllilnble links the top By reason of the 
piindiiliirn Htructure and the welghta. the top Isj 
mnlntiilDed hoilxoutul while thi laidv U moved 
with the ship 

lUltlK MVRKEH-IO W llii g. SO Elliott 
\vi , Yoiikers. N \ Tills devlie will not mar 
or Itihiri fill' pages ,,f i book will not olistruet 
fill' ri tiding iiiiitlii of Hie pitge W'hi'ii there Is 
suhatunlliillv no margin, tin iiiiirker heliig pro 
vidi'd with an IdenHIhatloii sign so positioned 


will n 




the 1 


ner, and which iiin\ b< easily removed 

POLLAPBIBLE BOX \ Dis„MAKXtt, Ke 
wsunee, WIk (ine of the prinelpsi objects of 
the liuprouiueiit Ik to provide u eyllndrlial or 
round Imx which mav bi lollapscd or knocked 
down, whereby a numhci of hnxna may be 
nested one wKbln the other to take up a mini¬ 
mum amount of sloragi or shliiplng apace. 

NMliKINd PIPE TEHTEIL—M Mar, 188 
Pearl Bt, New York N Y Tbia Invontion re¬ 
lates lo teaUng devices, and partli iilnrly to a 
araoklug pljm testing deylee. and has for «n oh 
Jert to provide a structure which effwloally 
testa the action of the pipe without UKCMudUt 
ing placing the mouthpiece in the month, 
REMOVAL OF MOiRTt'HK FROM PEAT 
OR OTHER HPBHTANPEH,--T Bwpv, Bt* 
tlon Hotel. Dniufrlcs Miothinil The drying 
melllod In this Invention Includes effecting tbh 
ri'iiinval of the water down to Ihe dnatmd ex¬ 
tent, say to fto degrees molgtnro or Rim in two 
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cUSM. tlie fliwt coK«lKOaK In reinovlpc thn bulk 
of the w*.ter In » Alter prone or the HUp. and 
thn aerond to nomplotloR tlin drylnu liY lioktinR 
the niaterUI In a drjrtuR apparntuK ne lij 
poalnB the aamo to the direct drylnc uetlon of 
a Iteated icaepoun medium, eiirh ee wanto fliip 
(iu«e» from on« or more heatliiR elemenla of thi 
Inalallatlon In connection with which the dry 
IhR la belut: carried out, 

CAN ANIi K'nil'l'KIt TIIKUKlcon—I, H 
IIMOWN, Ih W lOHrd HI, New York, N Y The 
Inventor provide* h devlir lo form ii iloioiri 
joint Inferlorlt and ciferhul) providia a 
tljht flttlng atoppei nud meana Inherent therein 
for fnellttatliiR the roinovul theieof, and pro 
vldCH a ran and »topi)er to prevent the aecumu 
latlon of the iimtcrlal with which the ean la 
chanted at the ptiurirur editc thereof 

KYKtll.AHS MUCNTINO I, L Iloi't'Hi’w. 
701 lludaon Ave, Wi'at New York N I Thia 
luventhtn Improvea the lamatnn tion of mount 
Inpa wt aa to provide a hrldift eoriKtruetlon liav 
Inn Independent itnana at each end Iherenf for 
auppnrtltiR a lena and a HuRei piece Ruard, 
KUi h mean*, helnp Indepeiidimt proi IdlUR for 
adJUBtment of either tin- lena or the Rtiard 
without dlatiirbltiR the adjuatniont or poaltlon 


CAHHUN UKMOVKIt 
‘e MTle uhjeet here la 
id eflieh nt eurlwin n’lmo 


RCtHHOItH—A V JJOKOK care of Frank ft 
Hauer, 44P Itroadway, Nnw York. N T The 
Invention haa for Its object the provlalon of an 
Improved atriuturo whh h require* a minimum 
effort to operiiie. and wUleh I* adapted to open 
<inlv to a sufflelent extent to allow the cuttlnRj 
of thread* and other almllar work 

.SAHII IIOLUISII O J PitiHNBn !il)n 
VermlnR I'laei, Clevdaml. Ohio Tt«- Invention j 
relate* to window fuatenera, aervliiK the dual: 
piirjaiae of an anil rattler and ii lock, and the 
main ohjei I la to provide aiuli a divlie which 
la readily applleahle to a window of file ver- 
thallv movalih' aaah tvpe by any peraou, and 
rc'qulrlnR no aklll whati ver 

HOCK ANlt I.\T« II C A PBKWcWt, 41)! 
San Juan Ave Vletorln. Ilrltleh Coluiuhia, 
t'linada Thi limntlon ndntea to loeka par 
Ileulmlv to laoliia IuivIdr aprlnR aetiinted 
luilta adapted to ln' linked iiRalnat openinjr e» 

I ept hv thi proper kev AiiiotiR aiveral ohjccta 
one U to prnvldi am li a lateh whleh la op 
erablo by mcana of kiioha on the oppoaltv xldea 


I tils for 


:n provide a aliiiple 
r whhh 1* In liquid 
form. *o that the aaiiii' lan he easllv aiqilled 
aa a waah h> ruhhIuR with It oi aprayltiR tiu 
part eovered with earliou uadi r preaHiire or 
ittherwlae 

HWIMMKIIS \TTVCIIMFNT- U i (.iiapy 
I HH Tvanaaa ' can of I'oalmaatiT Ni w 

taihment whleh la ailnplei 
thi h'K of a awliiimer to i 

ward pro|iulHlon thnniRli thi wutei Tiie 
pllahllltv of the eoMrIiiR allowa thi rii'eidaih 
to I'ollapHe durlPR ea<h return alioke and ex 
tend to trap the walii therein dnrliiR eaih 
forward atroki 

HIITTI.F \M> C\P TIlKIirKtllt -11 I' 
lirnKV 14:ih Croton Turk Kaal llionx N Y, 
N \ Thia liiientloii refeia to liiipnnemenla 
In Imltha and cap* therefor arid haa for an 
ohjeet to provide an ImiiroviKl atrneliiie where 
In the cap mat he eiiHily removed hv pii aaliiR 
or atrlklnR the aann without the iiae of aiiv 
ivariliular form of tool 

COIJiAl'HlIlliH AWNIM, 4NTl ITIAMII 
N Cinani Maple drove, (ili n t ov N A 
'I'hi primary objei’t of thi* Inviutlon la the pro 
vlalon of a <olla|wlhle aw nliiR made of wiwnl | 
or metal, for example, whhh will lie eaallv I 
oimnited, and that while iffiihiitlv |iroliitlnR| 
a window or door from the aun m rain will 
allow a friai eln ulatlon of air 

(T.OHl'llK Foil hKNDMltlNl. IIOTI'I I'H 
ANTIHKFIM AIU.K A II J.iKt, Fav iieli»m, 
and H C Will MOTT St I'eler* South Vila 
Iriilla, Anatralln Ttil* Invention provlilea ,t 
alii|)pei attaihmeni for holllea and othir n laqi 
tuiliw for holilluR aplrlt* oi other llqnlda, for 
the pnriaiae of iirevcntlnR the frauiluhnt nqlll 
liiR either partial or lomplele, of am h iKittliai 
and rei eptuelca, and It n lali-a In piirthnlai to 
atopimm dewiRned for nae with ordin.iiv hotlli-a 
havliiR the Inahle of the iiei k |ilaln w ithout 
any a|)ecUI ahoulih r oi seatlni! to letalii the 
atopper 

SKI'AHA'ITtU von SFMTTIS't; F.M.SKNTI AI 
OII.S —I' Nl NK? Hire of Ih'a Molnea Steam 
IliiltlliiR AVork*, Ilia Moliiea Iowa The In 
ventliin haa ndeieine lo a dev li c foi apIlltliiR 
eaaentlal oila Into aolnhle anti Inaoinhie parta ; 
anil the ohJei I tloieof fa lo provide a almplej 
and 1 till hill divlii foi aiiairiitlnR On aoliildi 
part of eaaeiillal iilla from the Inaolnhli part 
MATCH HOOK C CvMn*, ,11 i.Ath s| j 
llriaikl)ii N A N A Till* Invention piovldea| 
a tiiaik with a plnralltv of i over* an that the| 
lieaila of the nmti hea when the iiook imasea j 
fliroURli till’ inaeliltii', will I*' [irotecti’il from 
Injury , pioyldea a laaik naiiprlalnR a plurality 
of lOyera, provlilea a Inaik of lovnra or leaveal 
whhh will offer a mialluin for tukliiK down' 
note* or reiorda, and provide* a HcratchliiK 
aurfaie an that when the lovara are eliia*Ml. 
the aahl »urtaee will la’ protnetod from moUture 

Hwrftwarw wuil Tool*. 

IHioK l/OCK F Hisnitt Pelmar, N Y I 
\a ohjeet here la lo provide a 
nnliire that the knoh ahaft 
piilh’d or puaheil foi releaaliiR 
out i-otatlUR It, while provlalon 
lateh to ho ndeiiHi'd In the u*UBl manner hv 
rotation of the knob ahaft Irrespeetlvo of the 
expedient for rcleaalnR the lulth by pull or 
)»n«h The lateh I* adapted for iiae In i-yihnee- 
tlud with door* hwIdrIur In oppoaltc dlreitlon* j 
llAFTRE TOOL—C A lIoNRa, Spooner 
Wl*. The luranticro provide* an Implemout 
made preforably of but one IntoRral piece of j 
metal, the aame b«lnR adapted to he applied to 
u »tlck to bo cut, and whereby the atlek may 1 
he marked for both the top *ud aide by'Tel* for 
t a aInRio application of the 





iha the ki y la In 
hill h O'lier oh 
jn ta lire lo provide llleillia whelehy In till 
loi ked poaltlon of the liilih the kiioha iiri held 
nRiilnat rotiitloii to proylde ii link whlrb 1* 
HdiipIHlde to door* of yarylna thhkmaaea with 
out alterliiR the leiiRth of the knoh ahiiiik , iitiil 
III iirovlde mean* for ■ loaliiR the door e**lly 

mill iiolaeleaaly 

ItihtlTVii IMfT.KMF.VT .1 N I ausiiam 
!2 liilal Hi lliiiklanil. Miilm '1 hla Inyrntlim 
pioylde* III! Iiiiph meiil wheieh) the fne ■ dRe 
of II roohnit ahi'i’t may In teinporiirllr held 
iihoye Iht aurfaie of the roof and apiiie at the 
aiiiiii tlmi provided fur thi tiitriMlin thin of the 
uiidi r lapped hIri of tin m xl mni*’eaivi riaif 
lliR ahiol, Ihe Imph an ijt hiliiR thr’ii iinniialip 

llvNlil,K IVSIKN'I’It li Si I I ivy* Imr 

111 N II The Invi iillon iifira loore parthu 

riv lo a hall and am k’I faali in r lapeilatly 
'iilapti li lor inijiial ihlv louneittiiR a liainlh to 
a hrii*h oi tin llki Vo nhjiit la to t>rovh|e a 
faati imr whh h will rlRldlv a<Miii tin liHiiille In 
iidjiiati’il poHlIlon 

IIOTAIIA MODF 'IltIMMFIt I N Woolm, 
A'ale, Ore Tin Invention nfiia In a it volubly 
driven tiail for uai In faiilerv In trlinmliiR 
hmifa the trad , omprlalny, a aplinlh to • 
the trlinmliiR lool nr tool*, and meaiia fo 
tnldlahliiR a ilrUlDR loiiinillnn Intwian 
apliiille and ii Ilexihh abaft of rolaii i 
ineaiia 

ITl'F AVHF-NCH \A M Kr. a < oallURa, 
I al iTila liiipnivI iiietiL prnvillei- a i halti 
w rein h for operafinii upon heavi plja’a or well 
1 iialmra, w hli Ii la readily ailjiiatahh for uyi 
pllillfloli to eltinr a pl|ie or a plpo •olipIlllR, 
anil for iqM’iatlon In the dlreitlon fo ai row or 
Iinailew the jyart vvllhiitit tiiriiliiR tin wremh 


I»F\’ 


M 


he cither 
Ulo for the 


a rafter wllh 
ImpIcmRUt 

j’KN CKEANKH and nOMUDIl - JOHN J. 
Ilokx. 411) W. nsth St , Manhattan, N Y.. 
N Y Thi* Invention relate* to a'i leaner In 
wMch briatlea arc employed for eleanloit the 
pea by the latter 'hntnK worked up and down 
In the briatlea eeveral Mmea It provldu* a 
durable and liiex)Hin*lv* eieaoer, piwwfiaalnR the 
aMlttoMl fidvutagea that it may bu u»e<1 a* a 
p«t> holder or rack aa well aa a paper weight. 


pr4/\t4]4~<, 

II wltlili 1 h nut tiiilkv, MO Unit liit' aiinu' 

viJU hot tlu‘ patUnt llu* 

»ii4*uHurf'hn-ht Ik tuKi*n, nml k<» th»it ati\ « hah^*' 
In !!»• pHifn I'oi obtHlnlnK Hh 

tlWfariti' i(4tiv <’xt« rloiU <»f tlx- patli nt h 
mouth 

i'vhtkn'kh a r niokm. 2.n 

W 21 Mt M Ni'w \orU. N \ Tlu‘ Indention 
pro>hh‘K II fii«ti*ii‘*r iinnnuvtl to pormlt of I 
qniikl\ iiiut < onvoiiloiitU i onnoctliifc th«> 
chIko of III! R^\iilhK with tho imrttuiot^nt attaih- 
iiitf ruonilx IK on tho tvimlow of a hitlidlutf <ir 
other Ktiuftun* on which tho Hwuiug U to l>v 

HraClntc mid I*ltfhtliic. 

BUUKKliA w r»imTON. Gropudftlo, Ohio 
The* liivfnthui (h’«lK with tlmt i>iH* of kiln lu 
which in carried i>n >»lmuit«Dpon«J> tho nprra 
tl'iQ of hiiruintr om* oi morn ntuoku of hrlckp. 
cfHiiintf oni* or mon* mIhi kn of hufnt hrli ka, and 
j»n>iMiilfng oijo or inon* Htackn of grtN'ti tirlckM, 
Oil' hril’kp holutf ino\t'<l p« riodlcallv through th«' 
jsuii'oHMicc' wtiigca fr<iiii tho rocoivlng to tho dip 
cliargi olid of tho tuiuu I or kiln 

ilirj' in \Jr HYHTKM A K Mansion. Uoa 
4^2 lillllukK, Mont Mr Mnumm a Invention (m | 
uu lm|)io\c.'iiii‘ut in l>ot Idttat a%Hton»a, nnd Iirr 
for Itfl ohjrcl tho provlalon of o avHtrm foi In ' 
aurlng n niort ooniph»to ooinhuptlon of fuel In 
fnriificoH, oiiglDoa, atoom hollera, or In 
otlior plMco wboru a largo nmouut of boat U 
riMjulred 

rUOJKl'TlNM LAMr—t' A Matihhr and 
A. t' Mai-inuk. 5Bl K lUith Ht . Now York. 
N. Y. The tnveHtiou ndaleB to projecting 
lampa having a relirctor nnd baa rrferenre 
more particuitriy to meana for ndjuafing Mild 
moving the wourte of tight nintlvelv to the re 
flortor In tbits proJeUlug lump varluUH alana 
of buIbN inuy he um*d. 


/dSMITlN*; MRVirK FOH (MS Jn’UNIMlK [ lo perodt n 
-JK S M.LKti, r»17 W i:i4th Kt. N.‘w \ork, tlut.ln 


/> thi artlf}» K 11 


I n|M>la11«*li 






N Y The object of thla Invention U im pro | moi u sli'li'lt )■ lii-NMi 
vision <kf 11 new and Improved liglitlng d« v!n 1^ ^ 11 ,,. fmiMil l»\ 

for gas rlngH or gas iuirnern pietirahlv HU<li!j),|,t mnii ifiiMtl'i nr 

HR are UMed In giiH rniiges, and nrrangfd t< 
niit of HlnniUniieoimly llghtliiK «II tile giiH 
or hurnerrt within tile rnngt I hi 

IlKVTKIl »* U M\\ IvHBrm JMini 22 25 tr 
1*11 ppi 1 \lUe llntnlimg. <*er«iiiiiv ^ prlmiiiv r« 
oldvit of tlil« liiViiitoT 1 h to provide a radi»t<ir ■*( 
prefiraldv miHh of (IihI iron, tinibling a <«»iii ' 
plete 41( anliig of thf Miiirnfea. ov<n nhiii *^( , l.iookun \ ^ N ^ (hi 

higli veJoitiv of ail !k doHlnd nnUntor j4,ijiir* oi tli. 1 \im in».i.. . i) m Mi 

romprlm K a ]>hiralit\ of mvvK of virth.il heat |m mtin}: n m Ion joi litli- Ihitm 
trig (oluiiinH of 1 hoiiilioldal stiHpe in < roKs him s, rial Ninnhi i sj-i 117 rln liuii 

nnd nrrnngfd h<) that •straight nti pManageH Hiding In iiifiiin ininiiN im ih 

of (qual 4 runs serliotial aiea an forined lx <oiuii<Mng tho biiukit okini ni oi t 

tween tin mliiuinM 'to tin < oi tn i «>( Die hiNlni i uil 

KLEDTHK^ IMMr SIIADH IKMJM'.U (. | 

It AiNHVs«iui It. Mill of ( Mblvv< II iV (o .IK \\ ^Tliieliliieai and haiilral lies 

ir»th Kt , New ^ork. N ^ '1 In* liobli i Iiiim a' DiSK ItMoitK lUiMUDi 1 M \ 

< nrved gniibwiiv enguging lln boll, ami in ■ in.milwuv \. u \orh N ^ 2 li. 1 ii\<m 

whhh tt»e tJ]> or Jilppl* of tin* huH* H nonnallv i hN s an ilhtunnio wnuidii. hMiiia 

illHjmHeil TIiIh giilibwnv in in a plam al right j ,,i poikil- or .n\(li)|). w fm i-l lining ii 

nngb'K to tile iixIk on wiiiih Mie Mhade rev oiv< s ] j-, , oni. ii,, <ii\.)<>]»v In hig in.nh hi 

b> inoHtia of two <1 terniinaio- i iiilitai iiig I nml htionu iii.uiin i innl all In Id si < 

the NhleM of the inilb HniiHtantiitll> on tills mxIh • |{]< allmin liooU win i' h\ itji il.nigi t ol 

dcKlrod I <.f Dll .nuIo[ns of (inli ^ripping I 






((»VEn 


\PM V >V \ H II T |{ S ^ 

H<»ld»KU WM I \KT1:NKK i Mm 
< aro of N Wiixmiin .iMi Hrondwav N« 

N \ IIiIn ItiMiitlon providea n (omi 
devid whtfli la of univeraiil Hppliiatiiii 
It iHU >M p'liflMv afljiiatfd to waa)i 
wiiidi tin )m< k wail varba in tI)l<kinaM and 
wi)i<h ttho i». of mat apixnrame and so d« 
slgmd thfli.it (all be naditv iippMi'd wlllMMit 
urn Hperfiil akin 

snixXR TioWI. \ \MoiNS nnd 1 ' \n 

To|NF 1**2 Nutniiui St Ihiaaab \ I Tin 

InvfDtlou providi'K n j>*o(i«flv( nreptaele for 
d( U«|uert<ejit granular or inilverl/id Huiihtnm < a , 
providta nieiiiih for d(llv«rliig a imiihiiKd quaii 
titv of tin i«iit»Hraii<« fr(»iti lln i*4eptn<h pro 
V id* a H re<opih(b wltti imatiK foi pievMititig 
unaaiiltari (ontint of rh* 'oijtfrd and ex 
liRinoUM niiitrii and providia iinatts tor nn as 
nrlng tin* qiiantltv of aubatain< to tn d<livt'nd 
111 \1» nUN'l T Iti ikh 1(57 Slnipaon 




Hprliig 

inetit rilatis to roaatini. apparatiiK iinin. m 



noiD'i u 

Ui iiriHW b K 


I. I oith \\ nuD 
• 1 } ill\ nd ipt< d foi 


nieana in (ontiectlon wl(Ii (In driiin *«'> na to 
do awn> wltti all funn a nml noxious piodinta 
rxMuJting from ordlnan hoailn^ fmaii*' whbh 
are llahli* to <oiitamiiial* tin (oflii or otin r 
lUHteriiil lielhg loetRtid and prov id« s no am* for 
unlformlv n>«ailiig the lofToj* and f*»r looting 
the dumped roaxtid (oflfie ami ejeitlng llu 
funn^b of tin* (oATim* 

SUAl* IKM.PEIt r (. I.V‘*i Knphtm \ a 
TJie Invention hwH reforem* to Koup hojdirh 
and one of the priiKiiml ol»Je(tH tin n of Is t** 
provide a fioldei inning Jaw*4 adJuRtald* n la 
Ixelv to ea*li otlver f(jr grouping vailmis Hired 


reniov *mI 

Mgru) .V 
225 South in 
prox ides 


ntulri fl 




TEU Mnl NTIND 


'1 lie 11 


luMtalied 

wnd refiio\(*d from a fmnet to penult Die r» 
eKtahllNhmetit of the fnucit in Kk working <oii 
ditlon . and providets njeann 'or (onliolMug tin 
How through the famet during tin* tn»!isf4i 4)r 
aubatltiitlon of vuUeH theref4>r 

CUMKINt; HOOK D V Iiphon rare of 
Idaho Title and I'lUMt to. Ltd S2t> Main M 
lloiue Idniio \n olijei't of thin invention Ih 

over nrtiiies whJeli are being mokfMl hdi) 
which whin ho placed will *4<t\e to draw all 
the ndurn nnd smoke into tin lire Ih^x and 
thciicc up tho flue The h«»od eau In opened 


I thorouuh (1 ri uliitieII •<] Di 
I \\ K 1 Ildd ND \i \t IHM 
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thp InTPDtor I Ilf tl 
[lartH with B ulr, 

' ilcalrpd ri> mpil' 


whorolij watwr. »teaiii, ypnlently dl»trlbutln»i tha rrfuae thprpin with tlon, whether one »e(jtlah of tb* aMsf bnd end 
lie need ae the' motive' out danger of cauainff undealrable duit to ea gatea are to be hold in BprtKfat or lowered poal- 
p to Improve and aim 'oape from the wagon during the atortng and tlon, or both aeotlona are to he maintained In 
and operation of on dlatrlbutlng of the refuae therein. aald poaltlone 

.o aa to he efflclent In j hkaDI.IQUT ATOACHMSINT FOR AUTO- CLBANINfl MACHIRB-—P KlLhrATaicK. 

o develop groat power —II U. llnanABD, 1473 K. 114th 233 W llaiiillD Avo, Cbloiuto, pj. The pur- 

I’lnce, I'lPVPland, Ohio ITiU attarhment Is poae of the Inventor la to provide a uiaehlnu 
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The Krupp 

and the ’Phone 


When t he great field guns of 
Europe pour forth demolilion 
and devastation over the hattle- 
flelds of Europe, their firms' f 
controlled by telephone 

The buildmg of the big 
Krupp guns—-the “Jack Johu- 
Bons” whose awful powem of de¬ 
struction will be legendary in 
Europe for years to come—i* 
dirctoted by telephone aluo, for 
the great Krupp Works at EsBcn 
ia equipped with a complete 
Automatic-Phone Sjratera. The 
practical and uynteniatio German 
manufacturer ha« never adopUvI 
anything that was not of proven 
worth—and it's a atrikiug teati- 
mnnial to the effloieney and 
economy of the Antomatlc-Phone 
that there are tXWl of our inatru- 
mentB at EHsen 



Antomatic Electric Co. 

Marfaa fU Vm Baraa Stretti, CMICACO 

STiJ^ £ 

War- 6 : 




AuitHnatic-Phone 

A ftattr lntar communicating Svartam 

has l)een adopted by nueh ^ 
repreaenlativn Amoriean 1 >uhi- ’ 
neawM m So»r«, Roebuck A (’o SMuidwit 
oil Oo of Ohio, Sotvkr I*ror«»i« Co Hy¬ 
draulic PrAMsd Steel O.i D»ldwln l,<>ci>- 
fuotlve Worlta New York C'eotr*! Kidl 
rood, sod acor» of uibera equally well 

They have ehosen it (1) 

For jt» ooonomy—a net, clear 

aarina fu money uu operatnea aalariuii 
and InaUunMnt ronlola auHIrlrnl lo pay 


out elaborate 

matIc-Phanc hu forstid U« way ahead by 
■hear auporloclty 87 «of our aolea for 

equipment already loaiollod 

RmqumMt ThtM Bookltt 

Our Iwoklet, “At Your 
Piagera’ End” telhi the 
AutotnaUcr-Vhonc U »nd why It hM 
bwn chtiMP 

^ Reque^ it now We bu|^i«1 
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The Art of Deception in War 

it’oncJurfod /mm page lit.) 
onlforjBH designed abont two years ago 
are far less coiis|iIcuoiih than the trup- 
pliigK of old 

•Tust as the eimliie changes his coal 
from brown to while with the approach of 
winter, so the Infantry regiments of fiei- 
man,\ and Austria cUange their uniforms 
Home of the Austrian regiments, for ex 
ample, an* cxfiect.'d to |s*rf»sM thems«*lves 
111 tactics whlcli will proic imrtlciilarb 
useful In mountainous oountiv Aeeord- 
liigl.'. tlie men are tialiu'd to use skis 
More to tin* point, however, tiiev are elad 
in white, so that thev are altsolutel) in 
dtstlnguishable fiom the snow beneath 
their feet 

This adaptation of the soldier lo his 
surroundings extends not only to uni¬ 
forms, but to all kinds of mllltar> «|ult>- 
lueiit rmrlng the Husslan-JaiwiieHe Wi 
we found is'rhnps the first deliberate u 
of mlmlcrv The .TaimneBe eoncealed their] 
urinv transiMiit wagons from distant 
stsiiKSs l),v uieiiiiH of lioiighs, euiinliiglv ar¬ 
ranged, so that a long line of leaf.v wagons 
looked for all the woiUl like a low of dis¬ 
tant trees In the prest*iit war this aril 
flee Is sllll inoie necessary ts>eause of the 
utiUinltous aeroplane One of the aceom 
pnuvtiig litastrallons sliows Imw the Ger 
mans disguise their trnetlon engines will 
trw- Seen fiom above, such a foliage 
conceultMl train must siirel.v deceive ever 
the most iiracllsed e.ve Tin* eiiglneH and 
the loads which ihev haul move so slovviv 
that the.v must is* taken for jmrt of a sm- 
rounding forest or wood Even the most 
skillful aeroplane seoni finds It vin-v dittl- 
ciili to dtstingnlsh eavnlrv from horse 
arilllerv What must he his piedlcameiil 
when he is m'tit aloft to discover tin 
uiovemeiits of heavy guns hauled hv true 
lion engines ingenionsl) eonoealevl with a 
mass vif foliage'' 

Tin* invcessltj of tricking the air scout 
has l)eeu reeognl7s*d foi several vears, so 
much so llinl In tlie tiernian armv, for cx- 
iinitile. it has his-n the practice during the 
maneuvers of rweiit vears lo exerv’I'S* 
tiooiw 111 the art of deisivtiig airmen 
This Is more ensllv tione Ilian iiinv Is- siili- 
|Mise<l. it seems not ver.v difficult to mis¬ 
lead a pilot hv ingi'nioiiK groupings of 
Inaiiis as well as hv nctiial ioneealinent 
III hushes and w.mmIk Two jears ago an 
airship fell liilo the hands of its iiiiiig 
tnarv eiiemloH. during tlio tterman inaneu 
vers, slinplv Is'cnuse It had lits*n fisded liy 
this ruse 

'liie ngenls of the waning Eiiio|H*aii| 
|siw(>is IntruHled with tlie piirehas«- of 
horses have Instructions to reject white 
and other eoiispleuonslv eolonsl animals 
Hut sliiee the uumtier of horses whose 
isiats arc not loo glaring is iie(s*ssiitily 
llmlled the.v eaiinot ls> t<H> pnrlli'ular 
Till GinuMlis have hit 11)1011 tlie Idea of 
d.ieliig the isials of white cavalry lioises, 
so that the.v iiiav mis>f the iiiilltiiry le 
iHilremeiits tliiil Nature had fallesl lo 

The iis<' of smokeless jHiwder tigs slui 
plltlisl the art of d»s*epllon A lialtlefield 
pushroudisl In Hiiiohe. such as the iwinters 
of Iilsfoiii eiiiiviises love to depict. Is ati 


iCilI Olllsu 


Weie it no 
III would li 


attempt 
S' a Imost rldlcii 
Is sens-msl hv 
that it is often 


fibsli 


I is 




isihle if 


1 sen, loo, we find lln* same devlws 
loved III the old diivs of the sailing 
It was a eoniinon priietlce foi East 
liidhiineii to isiliit duiumv giin lairtholes 
on the sides of Iheli vessels to frighten 
off Mala) pirates as well as to Intimidate 
the InK’VMiieers of otlier niitioiiMlItles 
Thus, a mercliHnt sliip itiawiueraded as «! 
luiiit-o'-'vnr SmHgglets have isniverted 
lirlgH into hrlgantlnes and harka iutoi 
barkeiiHiies In tlie present war theae] 
traditions of the sea Imve iieen not oiil.v 
employed to nn*el tlie requlrenients of 
steamers, hut employed on a more elaho- 
scale. The (.erroaii crulaer "Kradeu," 
for example, had throe aiuoUestacks He- 
cauw* of them she was easily idoutlllcd 
make reeognltlott more difflcult—neeua-i 
sary hecauae of her cnmnierce-deHtroyiuKl 
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If ihe MOTOR c.^.r is wrojty. 


' The ^ ^^.5 


Moire thanf a Guaranty 


a great old name 


has Stocsl for 
financial resourcas are w. 
taction mean* somelhlng 


irery Buda Motored car and true 
thirty yearn the Buda Compar 
that commerce honors lis gre; 


Buda Motor* are not known for “spoad," for 
“power,” for any single quality, but 
for the peiioct blend of ALL the 
motor vnrtue*. They are built to 
laet, and they do last as no 
others yet produced can do 
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dufrarru dimcnutmi »r* Sapplanrn^^N^ Iftl^ ^•cnplion cm llie 


WORK FOR US gm f 

- -^: 8 ELLINfl EASY , 

'WRINGER 
=i^^M 0 PS 

filrui'rt'Tl'rtustVitiTl rai /wGBrwTnjt 

/ireiitJi\^«*ir*oUn^Mn jMrriTM county 

cent priitll. Wo Ijivpwtnii nt rt"i|uir< il Homcl' ^fri'c v. if 

iC Main HI /tOiVik), OHIti 




AMBULANCE CONSTRUCTION COMMISSION 


THE COMMISSION WILL j Jor mV" TwZiicZr 
AWARD PRIZES HAVING 

THE VALUE OF £2000 IN | ;’V'V‘TV;.VI^.VVrf\mb^ 

ALL FOR IMPROVEMENTS IN 1 nV» V‘a.MiVrrVuL..i“ i»ri.» «m J«>b« 

I awardotj fin- minor iinprovfniHntA In ruiinortlim wlcil 
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The Competition is open to Citizens of all Nations 
Tho awanU will lie iiiaih- ufiei luiie HO, I'U.'i. I lie laat day for roompt of desiRnu 


uctlyllles—her eaptaln Rave lier fl fourth 
duinni.i smokeMtaek mounted liiuiK'diHtely 
behind the foroiiiaHt. Thus dlsRulBcd. 
she niusl hove fooled some of (lie ships 
which she eupturtsl and wink 
The “Kra'iilgslierB ” was another Uer- 
ninn comnierrs' destroyer that employed 
the 11 rl of mlniiery A miinher of fast 
<misers Mere sent hy the Hrltlsh Ad¬ 
miralty to Mast Afrieiiii waters to make a 
IhoiouRli seiii-eh for her She was discov¬ 
ered hy II M S ••Chulhom,” IddliiB In 
shoal water. nlHuit sis miles up the Itiifigl 
Hlier opiMislle .Malm Island (Herman 
Ensl \filca) The ‘('hntham" could 
reach the KoimiIksIhtk" Is'caitse of her 
Kreot draft Tlie KiK'iiltrshelic" landed 
pari of hei r-rew and entrenched Iheiu 
the Iwinks of (he rher To |ireieii( ( 
esCMjie of the (leiman ship, the “('halhai 
liloektsi the entrance to the rhaiiiiiU 
sinking colliers A conespondeiit of tlie 
lllusirntfil iMiiilon Sen a, a naval man 
who took part In (he o|K-rntloiia against 
the “KiHUilKsbera.' wiltos lo that ]Wii>or 
follows '‘We had a scrap a week a| 
We located the •Kis-nlRsbera' She w 
stowed awiu In a cieeU In a \eiy secure 
IHisitloii She was l-t.Tik) yards o(T. 
that was the ranee we had In our guns 
when we opened lire, and could fire 
masts ns a mark We could not get ui» 
the channel as it W'u« too shallow for ns 
as soon as we dro|>i>o<l a few aroma 
she < learist tlirce miles faitUer uii tin 
k out of slglit \( spiliig tides we go 
and had a Job to make liei out froii 
masthead, as slie had dlsguistd her 
masts III lashing jmlm leai(>s on Iheiii ' 
Apiinrenlh the “KoenlgslK'ig ’ im 
have liMikod like a small (ropleal island 

Across the Continent by Telephone | 

(rimnludcd frnm page ItV.y 
Impulse of ehs'trlclli is sent oier the 
lire If the wli»> Is NO long (hat rh(> ini- 
iiilse tssxiiues weak It is niade to opiTate 
relai 01 ehsdrlcal lalu' at the far end 
f tin' wire which admits a fresh impulse 
rum a ha-nl batten and (Ids leiHsits the 
Impulse, carrvliig it farther on Its course 
This pims-ss mai la- reis-aled liidellidleh 
In the telephone sisteni, liowevei, we are 
-aling witli ion feeble eniis-nts—s-ur 
Ills that are controlled In the Iniinaii 
lireath , and tn iiUice of an Isolated luipniw- 
bale f.il eieri s|Hikeii s\ liable, a 
ad of Hill Viaies all of which must 
■ndneted lo the otliei end of the line 
in perftsh sisiueiice and witli Identically 
-ame simclng and with ampUtiide siif 
llelent to illirate the diaphragm of tin- 
illstani ree(‘liei audlhli 
There are two lactors lo lie contended 
witli iiaineh. tlie eaiiaclti of the line and 
he Inductance The InduclatK'e Is similar 
o inertia and tends to oppow- lapld laihi- 
Hons of eletlrh enrreiit . while, on Die 
Ollier hand (he eaimelli ads somewhat 
like a iiK'Uuiu in which the current nisiies 
too rapidly Mam years ago It was sug¬ 
gested that If colls of tine wire were 1n- 
tr.slneed in tin- leh-phoiie cllcillt lo lii- 
eieiise the iiidnclunee. the latter Could la-1 
made lo lialunce the capnctti. so that Die 
two Would neutrullw each other and dls 
tortloii of the waies passing oier the line 
would Ik- molded Fifteen yeais ago Prof 
Piipin of Columhla t nlverstti itinde a 
leri catefiil liiM-stIgatlon of this siillM-t, 
and found that with a certain frrs|uenl 
spacing of thesi* coils, (la- distortions that 
had jirevlously hts-ii eiu-ount(-lTsl In long¬ 
distance teh-iihoni ciaild la- oiercouu- The 
loading colls consist of Iron rings Imllt uii 
of Hue Iron wire, over which aie wound 
mam turns of insulut(-d eopia-r wire 
Wilhoul loading colls such us these it 
would In- impossible lo cam on a coiivar- 
satloii between Ni-w York and San Fran- 
olsr-o There are hetwia-n four and five 
hundred of them on each ctrcuU and they 
are spiiccal nhout eight miles atairt In Die 
coHa uaeU on the tranacoutiiiental crlrcult 
there are miles of halrllke Insu -1 

luted wire, only 4/1(100 of an Inch In 
diameter 

The I'upln coll was Invented fifteen 
years ago, and vet we have otily Just suc¬ 
ceeded lit speaking across the continent j 
Fvideiitiv the loading coll Is not wholly j 
resisHisthie for this long-dlstaiKki devehne: 
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It’s 90 easy to stop a carl Just 
I the weight of your foot on a lever. 
But remember that that lever clamps 
powerful brakes which must throttle 
the frightful momentum of a ton of 
car hurtling forward at thirty miles 
an hour. Unleashed, that momen¬ 
tum becomes a demon that could 
crumple your cur like a soda biscuit. 

Watch your brakes as you watch 
no other part of the car. Wat h 
your brake hninz — ioT that’s all 
I there is to a brake. 

iX^Ll'cCOm^ 

Brake Lining *100% 

Brake lining, to be any good at all, t 
must be 100%—must be ur.ike lining all n 
through. Not merely on the outside— I 
rot merely a loose and strlngy-woven | 
Lnhw tliat ji friction-eliy inside. ? 

Thermoid is hammered by hydraulic I 
compression into a solid, single tuNtance | 
of uniform density clear through. It re- I 
tains its 100% gripping |>ower even until I 
worn paper thin. 

Thermoid is tri 
worthy. Guard y. 
safety with Ther- I 
mold. Watch your I 
brake lining. 


b 
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mont. For ypjirs offorlii liiivo Imoii umdf 
to dnviw Homo wort of u rolny for tide 
phom* tniiiHininnloii t'oiuiiHriilividv to 
cniitlj Hcvontl t.viioH of reln\H liiiio htn'ii 
(b'\Plnp<*d, und wo nrp liiformod that llin*o 
rola.VH worn tim'd on tho tmiiKOoiillnonlul 
lino, IhoNo lioltiir jiliiO(*<l lit PlttMliiirgti 
Omtilm, niid Snlt I,«Uo t'ltj. rosiioctlvoU 
But, n't lo tho iiiiliiio of till' roliitH, no In 
fornmtton lo olilnlnnlilo nt tho proHonl 
tltm* UvaiiHo tlio liivontloiio iiro ntHI In 
till* 1’ll torn onioo Ton voiira nn" n iintonl 
WHO griintoil to Ml I’otor Cooikt llowltt 
on un Intoiwllioi wliloh ooiialwtod In pliio- 
Ing II inoronrt Mipor tiibo In oorloo with 
Iho trnnsnilltor iind roooUor of tlio lolo 


liliono (iroiill Tho lupor 
holnt: lonizod hj n oonolun 
rout tlironKli It In m'IihUIm' 
I'Ht vnrlHfloiio In Iho niriont 


111 Iho liiho 


o like 


iiitli 


r'ldrli- I alio to nnipllfv and 


“roihlf.i” tho winoo Ao ii Moonoo to 
uso thlo liuontlon lino hoon atiiiilrod hv 
tho Aiiiorloiin 'IVIoiilioiio iind Tologriiiih 
f'oiniHiiiN, It lo iiooolhlo Unit Ibis Itpo of 
umplllioi or an nni|illllor Imotol on thlo iirlii- 
olplo WHO oni|>lo\od It will iiloo to* ro- 
riillod (h«t Iho right to ii«o Iho I>o Korri'st 
IiHtoiito In oonniMtlon with folophouio oom- 
iiuiiiionllon lino nloo iM-tui nioinirod, und If 
mill lio tlnit Iho iiiidlon. wliloli jiomooosoh 
foatnioo iiKln to tbooo of Iho nooroiiry iirn- 
lilllioi lulirhl hn\o boon om|>hi\od How- 
ctor. thi'oo aro nioro oiinnlooo 

Ituf noHhor tho lohiv nor Iho lo.idinc 
coll tollo tho wliolo oloi\ 1'ho 11)10 wao 
hroiiKht to hiiooooofut ooui|ilt Ihil. onlt 
aftor oonduotlin; a ino-fl llioioui:h and 
imliiotnklnc oNplorallon of ovori ilotiiil 
iiml ronnIlooH ohiinpoo and Iniiirovonn'iifo 

horo and llioro wliloh, thoiich ... 

Ihoh Inolgnltloaiil In thonioolios jilaiod 
a luooi ini)>i)rlanl jiart 


What happens to your face 
when you shave? 

The answer is in the lather* 

I F your face burns or smarts aner 
shaving- if the lather dries before 
you are through, or if you 
have to soften the beard by "rub- 
bing-in,” yo 



using the 
wrong shaving 
preparation. 

The Indian 
used to pull out 
the hairs on his 
face to prevent 
the giowth of 
a beaid. Even 
such torture is 
almost piefer- 
able to the uso 
of some shaving soaps of today. 

There are radical differences in 
chemical composition, and in action, 
between hard soaps fcakes, sticks, 
powders) and Mennen's Shaving 
Cream, which a comparison in use 
will show. 

Mennen’s Shaving Cream will ab¬ 
sorb much more water than any 
other preparation, making a firm,' 
moist ,lather with only one-half inch 
of cream. Glycerin, which is ex¬ 
tracted from hard soaps and sold as 
a by-product, is present in extra 
quantity in Mennen’s, emollient, 
soothing and healing. The ingredi- 


ems III Mennen’s soften the hair as 
no othoi soap will, so that “rubbing 
in," which brings the blood to the 
surlace and makes the skin tender, 
IS totally unnecessary There is no 
Iree caustic” to burn or smart 

How to prove these facts 

"o prove how much easier and 
more pleasant Mennen's Cream 
makes shaving, send a dime m 
a piece of paper, and we will mail 
you medium size tube. At the 
same time, we 
will send, free, 
a trial can of 
the Meiinen 
After-Shaving 
Talcum for 
men. This tal¬ 
cum is a neu- 
1i al tint, and 
does not show 
on the face. 

We ask one thing. When you 
use Mennen's, use it according to 
the directions contained in every 
tube. Only one-half inch of cream 
IS necessary for a shave. You will 
then get the very best results 
Gerhard Mennen Chemical Company, 
1702 Orange Street. Lab¬ 
oratories Newark, N. J. 
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<1 I he riieitie 
H eli'ili lea 111 
SUk’hl ehtinirei weic 
of the eolN initll a 
oltialiiiH) ihioiii'hoiit 
Bell 


\va'> a III) 

1 wllti hlH 


to talk 


1 the line ihan 
reel'll lug liwtnii 


I'lilef eiigl 
ft itheranll. the eiiit 
gieal eieilK fol linking 
Mill, the Piieltli ’ 


of Mile to ihi' orlgln.il I 


of tile III',! telepll 
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ell last tin|>ro\enient'< In 
iid eotliei‘<(itloIi'( could tv 
ire elearll mIiIi Ihe Inoilelll 
Ik Inletei-ltlig to note Hint 
■If Mas iiiellni'd to iloiilil 
I'll of tiiH old Inslinineni 
I III liansinilltni; his nn's 
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vnieeli iM'lh’Ve Ihiif Ihe liiinseoiitinental 
line MHM so iM'lfi'etli halnneei) iind so 
.lohii .1 I'lirll eonnecli'd the Instninieiil In 
MHi of Oiiinha mIHi a leeeliei In the ne\( 
rooin, Mheie 1 >r Bell eoiild hear iil.iliili 
eveiiHilng Hint Mr I'urti said oier tlie 
old liansnilllei As Ihe minutes ihismisI 
and Mr t'ail.v i oiilliiiied lo talk Into the 
old del he hi Ma\ of the .’l.tltHl mile Hue 
from Sell Voik to Oinalni and lank I»i 
Bell grew ilslhl.i evi’lted I.el mi' Use 
the old InsIrniin'Ml ’ he i-ihsl. and he hur 
rled Into the riMim m hero Mi t'artv m'hh 
talking The Tmo men rhanged |ilaceN, and 
this time l>r Bell lalkisl Into Ihe piliiil 
tUe liistruiueiil, Millie Mr t'arli listened 
at the modern leleiihoue That ua.s 
eiioagli He Mas eonilnOed “11 1m moii- 
dorfiilhe hiiIiI. “Slmpli Moaderfiill" 

War Uses of the Motorcycle 

( ronrtudcil ft tim jiaor /J* ) 

metal attacbnieiilM whleh pass Nlmilnrl> 
from one idde aprliig lo Ihe i her, and 
these are made lo km lug iinaiiid on a pilot 
KO a* to allow the liearer of the bottom 
Ktretcher to walk right through the Hide- 
car, Tidmlar Ktani'liloiiB are fltted at the| 
live eitreme corncra of the framew 
und these carry a waterproof cover, or| 




Von Hindenburg 

The only man who ever told the 
Kaiser he had made a mistake at 
military maneuvers! Beyond all 
doubt the most popular man in 
Germany. 

Almost on the boundary between Russia and 
Prussia lie the Mazurian Lakes. “These lakes 
are of more military value to Germany than 
a wall two hundred feet high/’ said the “old 
man of the lakes,” and when he was placed in 
command of the German forces in East Prussia 
he proved it by driving the Russians into them. 
In “Von Hindenburg of the Lakes” Norman 
Draper tells how the old warrior did it. This 
article is in the February 13 th issue of 
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Make your Push 
Button an Office 
Telephone for $8.75 

Use the same wires, the same bell or buzzer, the 
same battenes Just get these two simple httle j 

Western Electric Inter-phones, and 

hook them onto the buzzer wires—one at your 
desk, the other near the buzzer. 

You can then telephone for what you want and get 
your answer on the instant, without having the office 
boy or clerk waste his time in coming for your mes¬ 
sage. This simple arrangement saves time at both 
ends of the line. Most convenient, and stops the 
confusion of running back and forth. 

We WUl Send on Approval 


Western Electric Company 


of tk« S.B0<M>00 "Bair Tal 
4«3 Weat Strwa, New York 
800 S. CHnton Street, Chicago 

Wa will »hip you theaa 
Intar-phoriM by parcel 
poet, all raedy to con¬ 
nect, on receipt of |8.7S. 

You r money back if not 
aauafied For full par¬ 
ticulars and directiona 
for attaching thaaa 
Intar-pbonaa, write for 
Booklet No. 43-AG. 



Marine Engine Designer and 
Superintendent 

We are seeking a man nf long expenem'e 
in the designing and building of muiinr 
engines. Thu man imist liave had senral 
years' eeperienrc and niuvi he modem in 
ideu and methods. To such a mm we 
will pay a good uiaiv and give an iiiteiisl 
in ihe busuieas IDFAI. OPPOR TUN 
ITY. Reply in I'onfideme at ome to 


P. O. Box 82Z 


Naw York City 
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The Reaction 
Has Set in 


TW Hakwr Cata ElKlrk C« 




JMSFREETRIflll, 

, “RAHQCII’' bleyeU WHt. at aiwa for 

m <Hir b\e ducatsp and tpociai offtr ^ 


D CYCLE CO., DEPT. 1-17S, OilCAOO 


The last word in paint is 


Zinc 


I’hc best paint maker^ut it in 
their best paints. The best 
painters u.se it on their most 
important jobs. 


The Neu jersey Zinc C'ompany 

Room 421, 55 Wall St . New York 

Forbigiontrart jolwioniiilt oiii Re.earrh Bure 


Famous 
Acoustico n 

injOunMot roo ravulata hlUanllr to dmarlr IC—- — 

Hear Every ^uud 

AoQUftioon refNiive* 

Thu AcuMtieon cov« 

48 DHtm* oE DmIi 

““no’^DO'OSIT 

]»» SS!!Sr.':2?W^S*JL,iS?f«teBr 

W TOIBI Iteel. TaiKi, haiili 

DEAF 

Now Direct By Mail 
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Hvtnltig, which In held hi poinllJon by twoj 
huftoiis The rcHf util Hide Htaneblou i« 
made to Hwliig down, no that there la no 
undue lift while iditclng the side stretdier 
In iioHitluii. Among the several wUent 
features of the inotoreycle ambulance, ItB 
extreme mobility Is prominent, as the ma¬ 
chine can turn In » feel, as against 3fl feet 
reyiilrod b.t a motorcar HinlmlHiice Tt can 
travel wlit'rcver a motorcar can travel, 
and to u great iiumlier of places that a 
motorcar amluilance could not go l>ue to 
Its lightness, this uiuchliie lias two dis¬ 
tinct adxnniages In the first place. It 
can, with the aHslsIance of rider and at¬ 
tendant. surmount obstacles which would 
stop any oidlnary motorcar ambulance; 
stHNiiid, it Is much less likely to become 
hogged, but eieii In siicb an eventuality 
the machine can easily lie pushed out by 
the rider and attendant There Is an 
economy In fuel consumption, as, during 
trials receiith curried out by the British 
military authorltl«>s In the Tyneside dis¬ 
trict. an uveiage of 55 to 65 miles 
gallon (American t bus Imh'd ohtatiied, 
against V2 to 17 mlU“s, which Is the aver¬ 
age with sUiiidtird motorcar amtiulances 
.s win Is* gathered from the illustrations, 
the machine can be loaded and unloaded 
111 the mlniniiiiii of time, and the whole 
arrangement contrlbuteM to the comfort of 
the woundeil iMisM-ngeis 

Flammarion Talks on the Sun 

O x the night of .Inlv 22tid. l!)14--the 
summer solstice — the Astronomical 
Sia’iety of P'rauce, In accordance with Its 
isloin of ten years' standing, assembled 
I the ICUTel Tower In rarls to celebrate 
le Festlial of the Sun 
The war clouds had not yet gathered 
le borisoii .Some two hundred perso 
meiohers of the siwlety and others—the 
guests of M Klffel—sat down to a ban 
<|iiei. fittingly Imiiigiirated b.t a magnifi- 
<N‘iil sliiiH4‘t, 111 the light of which all 
rarls. spread out is'iieath the gain* of the 
nssemblagc. resembleil a fairy sjiectBcle 
The occusloii was made more Interesting 
than usual by the fact Ihal the famous 
Tiiwi>r was e«>lebititlng Us twent.t-fifth 
biithdin and also Ity the iiresence at 
festival of Ni'ieral delegates to the first 
•■t'ongiesN of IMoiltiolal Asironomlcal So- 
cIcIlcH.' which, with represcutalives from 
MirbiUN parts of l''rancr and also fri 
TiiiiK, Basel. Bnm*lona, Antwerp, and 
BiiisseN. had held Its formal sessions 
the Observatorv of Paris, June 22nd-a4th, 
The Kohfi which followed, and which Is 
ilescrllssl III glowing language In h'A»trm- 
orate illie muiithly bulletin of the sisdetj ), 
was a delightful and truly Purlslaii intn- 
gling of the Intelectuui and the artistic 
The veteran P’lninmurlon. around whom 
the .Vstronomleiil Society of Franc** re¬ 
volves as the solar system anntnil the 
sun, sisiKe In jairt as follows 

It Is the I'N'Stlvul of the Sun which 
brings UN together ijvre each year at the 
miner solstice—the sun which u happy 
'taplior of Theoii of .Sraynia, preserve*! 

('ois*riiU*UN, iium**d “the heart of the 
uiilv*'rs**". whose worship lies at the liase 
if all r*>llgloiis. fnim those of th** .\rvHiiN, 
the I’erslniis, and the Clmldoans to those 
of th*> <:r*N*kM and. the Ilonmns, and to- 
vviiril who**e rising were orleiittsl the tem- 
pl<*K of the ancients as well us tin* choirs 
of t'lirlstian cburch**H Alas, wc know (hat 
religious faith has long since lost Its hold 
over the atTulrs of <rur niuiiletiailltles, and 
that the cliurcln*M of (*>-day ore aligned to 
suit (he pliin *ir our streets! We know 
(hut tin* Madeleine faces south (though, 
be sure. It was (danned by X'aiJoleon oa 
leniple of gl<iry and not as a church) ; 
.liigiistin fa(N*H east. or. correctly 
srH'UkIng, the Boulevard MalcHherlas*; la 
Trlnltf* hsiks to the south and the rue de 
In ChnusN/s* d'Aiitln; Notre l>Htae de I.o- 
fiir«*s Ha* rue Battltte, etc The true 
chur<*lieH *N»nstriiete<! according to canon¬ 
ical rules are the old ones; Notre Onme, 
Jull»*ii le I'auvre, St HAverln, St. 
JCnstache, etc, and all the old village 
cbi]rch(*s and humble monasteries. Well 
might we prefer the devout pagans of old 
tb<* nwslerii Otarlstlaoa; for lii the an- 
clenl temples of the Nile valley the my* 
*)f the tislng son smote, tbroogb a range] 



Get Full 
Power 

Out of Your Motor 

'pHIS is where piston 
•*' rmgs count Whstever 
your engine may be, how¬ 
ever good the carburetor 
system or the mde of fuel 

—If ths piston rings are Csulty 
in any way thars's diract power 
loM, And this loss wlU psrslst and 
Incrsas* at lo^ **,1**'* r****”* rlmn* 

^ Powar dspands on pteton rings, 

ths oomarstigon of th« <u«l ohargs, 
and comprtssion Is sovsmsd by ths 
wtv In which ths piston rings par- 
form thsir Amotion. This Istoprsvrnt 
any ssesps of sss from ths combus¬ 
tion chsmbsr of ths oylindsr, snd It 
can only bs sffsetively dons whsn ths 

foct, thslr bsarlng Arm snd squsl snd 
they prsssnt no unssslsd sspsnaon 
opsnlnft, 

4 To^eblsln this Mrvics rssuirss ths 

1^a,h.-Y woofI 

PISTON RINGS 


>r iss- 

lltrons 


4 Bsesus* In thsir dssfon s. 

structlim ths spsclsl quality of si 
IlShtnsss undsr all i 
Is most fully obUIntm. 

4 Ths PISTON RINQ 

has no unssslsd tspsnslon opening 
llks ths ons-p(s«s type of ring. It it 
made of two concentric (."■shsped 
ssctlont, closely Altsd one around the 
othtr, thus sesling thses opsntngs 

without ths uss of soy -. 

coupling dtvics. 


» PISTON RINCM provide 
Arm end equal tension on the oylln 
der snd parfset bserlng In ths piston 
htad grooves—prevsntlng sll gei 
Istkage and tUmlnstlng osAion pook- 
stt Thsy goarantsa foil powsr, save 
fusi, oil snd motor wssr end rsducs 
csrtwnlistlon to s minimum. 

4 Wiven y<ror car Is ovsrhsuled have 
*- e RlNOe installsd. 
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CUT THICK OR THIN 
GLASS 

I qulikl) ninl afftiratPly artth a I 

I No r*M ‘ItctJ IterlT” <l)«u ('Uttar, i 
I Mora iJovll" UI«m Cuttara nied | 
I than all ntlirra romblDed. and for »ix ' 
J rauta Id atAxipa w« arUI wnd you a 
I aampla aud 1><»klet of 40 atjrlei 
I Ktn4 for iookM, oupfioie. 

mm* 4k HKMtKWAY CO.. Imo. 
m n u rt i n fcrwl lla«TatkCllr.ll.T 


GROBET SWISS RLES 





OUR nOGESl 

bfdi,$at$o Oditr 


\X/I7I I drilung 

WILLdiLi MACHINES 

Ovar TO atiaa aud atrlfB, tor drOllHu altOar dmp or 

Ntrona. alnip4« and d^Ole. Any toactianir l•tll 
uperaM tbam eaatir Aeod tor cataltv, 

WUXIAMS BROS. tth«oau N. Y. 


Yta Ihy Crowd » CRESCENT iOlNER 



_ 

TW CWOWr ttMlimi CO. tB Bda R. iMaala. 4lia 
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[■0t iKrtftnIn. th<* rtafnp of tbo |»yru- <iiir tolfitraphk' miiiaratun woikn ulih from 

lijlil vf CltMiiU) waM orlPMtad tovwtTd Alidut ItMir Jl'mlIH«tuiipr«i The wliolp ll■ll<•Hlrl^lI 
ItntCOrUn, the polo otar of U« potrlod; ttwd| jrlohe wan pluiiited In a innitiicilc Held oi" 


*lt« Parthoikui at Athons was oet toward 
(be ti«Uaail rialns of the Pleiades. 

The sou, we have said, Is the heart of 
the roatidane system; oil terrestrial life 
is maintained by It; It brenthes In the tilr, 
produces the winds, the clouds, the ruin, 
spreads verdure over the fields; gives us 
meat and drink, heat and iwwer. It la 
not, however, of Us visible and aenslble. 
energy that I wlah to speak, It la of an! 
energy still not understood and Indeed al¬ 
most unsuspected—the action of the sun's 
fnvlslble Fsdlatloim And what more fit¬ 
ting tribune could have been chosen for 
the exjKwltlon of this aubjeet than the 
tower from which are spread over the 


great Intensity — a veritable mugiu 
•KJean, barlug Us stiurce In tin' solar im- 
renl An ImiMirtanl group of spots sm 
lounded b.v facnl.c had uppeuied on 
the coHtein limb of the snii on Kepteniliei 
17th On Ihe llltli It Increased lurddl) in 
sl»e, while the siss'lroseo|M‘ showed the 
• K-CtirreiKs- of violent ••luptloiis This 
enormous group was risible to Ihe uuUisl 
eye It piissi-d Ihe ceiilrul meiiilliiu of 
the suii on the iiiouiiiig of Seplemts'i itth,, 
and the mugnelle pel tin bill Ion liiMided Ihe! 
earth thirtt boms later ' 

We bad, Indeed, obseired a siiiiilur 
inlcAl pheinimenon on October Hist, 3 
and prcriouslv on NorenilMT istli. ISS'2 


I waves of vtlrel(s«| ,\ugusf .Ird, 1 s7l'. mid 'tepleinbei 


hi IS,!)) 

I bought 


hall ilglilning' 


pll>slcl: 


Academy 1 


the great elieinlhl I.imo 
Our eves oiH>n slowh to the light 
And so a tiiagnclic bond. Iiirlsllih 
tsivterful, links our earth to the <s 


nt fling d 
ctdestlal bridge from suit to e.irlli but iilsit 
magnetism — a force still uiiexpbilinsl, 
which, lierond a doubt, put all the plitnets 
•Into touch with one another, foi the e 
naves extend to Merciin Vemih Mars. 
Jupiter. Kalurii. I ranus. and Neptune 
well as to the earth, and. if we but knew 
how, we mtgbl iierhaim use them to (Him 
mniilcate with out ctdesdal neighbors 
liiterastnil nmgiielism’ .Vt eiieli sieii in 
the iirogrtvs of seleiiee new horUons uism 
up, unforeseen vistas reveal theinsehes, 
enlarging the field of our coiniuests orei 
iwhslge is as iKiOting 


earth jhe mysferlt 

telegraphy? j Hut memoiies are shot I 

One of the greatest poets the woild has of these eases, ot If ii few 
ever known was the astronomer Kepler, j remenils'ied, they doubt,■ 
of the greatest astronomers was Ihe j iHspilre thirty jenis to co 
jioet Ktipier. tils immortal genius seems, minils of the existciice of 
universal. Read the “Jlarmonlces Mundl,”j Was It not denied In the - 
and you will feel the same emotions thatlences Itself by the greni 
■liked by the pages of Ibiiite and j meteorologist Mascai I ' W 
Hugo Among the iirophetlc dlyliialliuis of I ties proiiouiieed leaernhii 
Kepler w'e can admire these three w 
'orpnjj^ solem magnetlcuio” <“Tho t 
magnetic Ihk 1.\’’) While t’opei 
comirttred the sun to a heart, his sue, 

compared It to a magnet, causing the | isidy of the solar sj 
worlds to revolve alsmt It. and eeiidliig Its' grayllatiou and tight 
vibrations through siinee. This Idea luia 
been confirmed by tin* discoveries of twen¬ 
tieth Century astronomerH. notaldy by 
Hale In America ami Iteslamlres in 
France. 

True, as an Idea It dates liack three j 
hundred years, and as on actual oliserva ! 
tion half a century. Vet how many doubt-] 
era there have been! How many lances 
I myself broke on this mibjot't. esisH'laJly 
from lSO-7 to IsOT. haying for ray adver-l 
series the niajorltv of aserommiers. yvlmj 
eould see iiothlufi hut a fortuitous ts,inci¬ 
dence lielween flic yarlntlons of smisimts 1 Nature 
and lerrestrlal magnetism .\rago. 1st- romitared yvitli 
morit, and Secchl bad preybmsly (lolnted One of the uaisons that seemed to nu- 
irrelallon of these pheiiouiena, j thorlsc a dental of solar unignetlsni was 
and ll yvas again nottsl by t'nrrlnglim In the high lemisTtiiure of the sun, esti 
IHfiti, lu coiise<(uence of the simultaneous mated at ftom .".issMo ti.tssi th-g Oni \s 
occurrence on SeptemlsT 1st of that vearjwe well know, ii mass of Iron heat,si hhI 
of a great outlireak In the solar aimos .hot loses lis niagnetl,' proisTties Heine 
phere and n magnetic dlsturlmiioe ,m Ihe I it was foriin>rl\ ibs'lared doginiitlralh 
earth The astroiioinerH SuliUie, Wolf , that Ihe sun ' could not” be a niagnetl,' 
(Sautter, fssimls, and Willner called alien-1 laalv Hut the natuie of miigneilsin and 
tIon to tile seenlar eorrestsmdence Iw I i-lectrlclty was then iiiikiiowii-as linleisl 
tween the iiumtH’'r of suhsihiIs and the, |t still Is 

variation of the diurnal oscillations of the I ,V few yisirs ago Ihe Dutch phisb'l-t 
rongiietlc iieetlle, as well as of aur,iras Ze,,maii, following out ,H‘i'tnln bleas pre 
These correlations ■were hard to deny, yet' ybaislj expressed h\ lAireiit)!. discover,si 
they yyere Inexplteahle, and hence conlil the phenomenon yybbli now Is'iiis bis 
not lie ucceide,! as an establish,si fad ' name, a pbeiiom,>non pusluce,! In light b\ 
.\ow, after years of iHitlence. we s,h' a inagnotlc ll,‘I,l On snbiecting a Inini 

that the champions of the ridHlliaishlps muis gas to (he iictbai of i, iiowerfiil mng 

SOI sidar and niagnetl,; phenoinena nel yve s,s' the lines ,if Its s|sstrnin Is' 

right; that, though at a distance of | come triple, while the outside lln,". id’ ,'aeli 

iKt.mXMgKl miles, tha luuginHIc iralpllatloiis| triplet are found l<i Is- isdait/s'il in oins. 
In the hiHirt of the sun are trnnsmltltMl to site dlrdlons \ei\ rts'ently the \meii 
the earth, where they pnaltice osclllalloiis; can astroinmiei Hale sought lo dlscni r 
In the tiny needle of the cinniaisK. Thus, | yyhether th,‘ solar siH-otriun In the \l, Inity 
there emanates eonstaiitlv a of sunsisits iireseiited the Zetnan elTi'i't 
forct* different from the light and JaHStlund he fonml that thes,' spois eonslltiit,' 
tliat we perceive with our senses—n fore,'j strong muguetie fields, with an Intensity 
In virtue of which Ihe slightest iiertilrlia- of 3,tX)0 gausses and ufiwnid, oi nn'r,' 
thins occurring In the aun extend Ihdrlthan 0.ti0tl tlmi's Hint of the t,'rre>.Hial 
Influence to the earth. j magnetic force yyhlch k,H*ps out eoniiwiss 

example, the yeais 1!k>4-lia)N were{ needles imiIiiHiik to the north Hale has 
atinonnal In the sun. Instead of the sin-j also dlscoverd that the sun as u whole is 
gte sunsiKit maxlmnm which usually oc-, magnetic, with magnetic isdes 


curs, there were two. one In mfl.! and one 
In loot, with a falllng-oir in Ifloft The 
•ame was true of magnet(e disturbance* 
the earth, maxima lit 10015 and 1007, 
‘With a Nllglit Ulrainnttoii in 1900, Many 
persons yyere sbe]itleal when 1 called at¬ 
tention to this feature of the year .1906, 
Juat os they were li* 10*19 when I held the 
tiUlt HOcouiitalile for the lutMTuptlon ot 
teiaplKnilc and telegraphic cominniiUxitloii 
Which twcurred throughout France, and 
all over the world, on September 
Udth. fhi that day the Intensity of the 
«ar(it currents, In which teiegrapbte iindj 
feJ^otfle message*, ■were swamped, 
Hi^o&ted to fiO miutauperesyvbereas] 


fora it* poles of rotation At other meet¬ 
ings of out siK'lety we have heard of M 
I>eslandi'eH’H hrllllaiit Inycttgatloiis of 
these phenoiueim, and of the way in wlitcli 
Iho German jihysldst Stark has iinslltlcl 
the results of others by his discovery of 
the decomposltton of hydrogen lines Into 
five coniiyoiients, varlmisly poIarlwHl. 

The sun, then, l.s an eloot,Ifled glols' 
We can form jh» Idea of the prisllglous nc- 
llylty of the forces lu play on Its surface 
We have long Isbell farailtar with Its Im¬ 
mense spots and vast fhcular vortices, in 
which our globe would be as a toy tailloon 
111 the crater of u volcano; with Its proml 
iMMices. those gigantic flames yvhlch rise 
to heights of more than a huudred thou- 


,ie ' «*rtb carreBt rtemOing 100 miia' miieM. To-day we can add 

iJdV ^ oWi-Htemirc*. i>b8ertator.v of Metidon with the aid 


the 
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Safe for the 
user; safe 
against the 
meddler 

It lircs dIicii you 
wfiiit it to, not before. 
Ea.sy to loatl; easy to 
clean : built like a 
watt h for.tt'i mat \',and 
strnn^r for endurance. 


SMITH & WI.SSON 
895 Stockbrldfie St, 
Sprinfifield, Maas. 
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it‘\\ niK^'U'oliflUijfriii'hs, onp o( which 
howH U'.. r..i' pMtuiiilp H luiiNH Ilf liydniKPU 
II Dip Miliir pinplulX' dinwn und nuckpd 
iiwiiril II Hiinijiiif fli H f'lX’ixl or aoO.OOO 
iillpi im limir’ A iiioIopHIp moving at 
liK iiKMxl Mimlil 1*1(11 > 111 from thp purth 
1. till* moon 111 .1 Ultli- oipi nil hour The 
IomIuk xiirfiii'i* of tin* orb of dnj In S 
itimli'iiioiiliiiii -- fiiiilii-'llc iiiiil Indowlb- 


Si>EaAL MAOitNmt 


IVI A N L‘ t A <;• 7 !j H r ?>< t- f o 


MANUFACTURING 

WB HAVE rACIUTIBU rOB 7H* MANWAOTUlUt W 

SpciUaltie* in Ekith Mntal and Wood 


I ELECTRICAL AND MECKANlCftl Of V!C‘ K 


What Shall I 
Read To-Night? 

A FEW hours a year, a 
fe\>' years in a life¬ 
time are all any of 
us has to read. 

Why waste that little time 
on useless, fust tlyuig hooks? 
There are a few really great 
books in the world — Bio¬ 
graphies, Histories, Essays, 
J)ramas, Works of Travel, 
Fiction, Science, Religion, 
IMiilosophy, and Poetry — 
that truly picture the pro¬ 
gress of civilization. 

What are these few great 
worth-while books ? 

We want to send you the 
answer to that quesfon in a 
free “Guide Booklet to 
Books.” It is of wonderful 
value. It tells the story of 


Harvard Qassics 

j The Five-Foot Shelf 
of Books 

I Publi«hed and sold only by 

P. F. COLLIER & SON 


As a matter of efficiency, ask for 
this free booklet Find out for your¬ 
self why onr hundred thousand 
successful men have found iti the 
Five-Foot Shelf, lustthe daily men¬ 
tal stimulus that they need 

Why one hundred thousand men, 
many of whom never went to Col¬ 
lege, now have a wide a|ipreciatiiin 
of literarure, science, art — why 
they can think clearly, talk well— 
111 short, why they arc among the 
successful men of today. 

Your Free Copy b Wrapped 
Up and Waiting 

.Merely ask for it 

“It was worth ^ ,V ■',"7 J 

SIOO.OO to me," 

writes one busy / ..e 

man Yet it is / i. u'.k. 

free For your / ss.ir 

own sake/ 

,ind for the / 
sake 111 yoilt^ 
childien, / 

clip the / ■ ■ 


hiK lien* onie ii m*iii. at thp Rnmtner 
M„Nti<e lo celeliriiti* the FWp of tho Still, 
ue me |iii\liie himiaite to thp powerful j 
1 iilei iif nil li I M".li liil life i 

rriii* reiiilci will) ttlsliHR more tiinKililej 
infill iiritton on tin* prliielpiil theme of M I 
Kliimiii'irion ■. iiuinsl-ixietlent luUJreH'. will j 
Hull II III I’liif Uiile's uitlcle. "The ICarth ' 
unit Sun iis ,Mai;iiPts,” jiiibllshed In the last 
Miiiinjil ie|iiiit Ilf (be SinlUi.sonl.'in Inutltii- 
linn |i 14,-| I'fg -Kditob I 


1’hL SoI'IlCk.. f'HEMIHTRY AND ITelC OF 
J Fool) pKomn TH By K H 8 BaUey. 
PL D Philiulolphia P. Blakiston’e Son 
I & (’ll , 1Q14 I2itii) ; .517 pp Pnee, 
; SltiOnel 

! The author Mtempts to brmg togothor In one 
volume of eonvenlent site the mom imisu-laiit 
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COMMERCIAL ENGINEERING CO. 

MacklnoandTool Da<i(ni»i.ElMtrl«all>Uiiaiai,ate. 

INVENTIONS DEVELXiFfiD I 

Onwlng*. Truoinoa, Bhi« Prints cuid Models Uitde, j 
142 Marlut StTMt Newark, N. J. 

MODEL, EXPERIMENTAL- i 
ai5T>EVELOPMENT WORK'! 

LOCKVOOO a ALMQUUT. he. Ill laM IM St. N.T. tie ' 


[ (arts in rt*(iar<l to that wtilrh w*> oat and drink 
Mail) of thisBi facts an' (Itatrlbiitnd through a 
' mnllUutli' Ilf l«>oks (lamphlots and arlontiftr m- 
I ports which arc not cwadlly aocuialblc to lhi< 
Kwicral iiiiblh This is not InUiniUid as a Ixxik 
I which would lob one how lo tss-onHi a farmer or 
market gardi'tiiT but It docs gl\i* tho jtonnml (irtn- 
clpliw of food iirodiirlloii man iifacturu and prr|>a- 
ration In such a wu) that tho r>>adi>r maj liavc a 
practical knowledgii as to what ismatllutos a good 
I foiMi It Is onK li\ knowing wfial g«»d wliole- J 
I aomn tisst ts Its compoidilon and appnaranc*' that j 
I Wf can ho|>i* for an ImproM-minl In the geutiral i 
1 food aiippK \Micn this knowKslgc Is aldcl) dis- j 
I scminaiisl piihlh opinion will go far loaard cor-, 
reeling an> abuses that still extsi In the fissi ; 
I market (oi piiro fisid laws an hut the iT>staUl«*<1 
j si'iitUneni of thi unitixl protiwt of the iicopic! 
I against unwholesome and fraudulent produits. : 
I 1'tie Ixtok is suWclentlj iximplcle l<» serte as a ' 
j test (or studonts of foods In our cullcgvs and high 
I schools and llicro Is no snhjerl which will hetur 
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LUX CLOCK CO., Inc., Wnterbury, Coon. 

Models and Experimental Work 
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SPECIAL MACHINERY . 
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•avc aspeBM and liatriHU tnetdent to MonMn 
Md by prlDd^ atorehoiMM In Naw Tot* and Boaum 
Maaalaetdrad hf VOLNEY W. MASON * CO . 1m. 
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WiJMTlttUM;* llano Mad, Wat Twit UiaMaWl 
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(or low Mtlmatc and heat expert advice riVliSi 
THE EAGLE MFC CO . Dapi A. Cincinnati. O 


4 ip 


LEARN TELEGRAPHY 

VRSE >iM w inxLiits oiMss. sWi MiMaRxrii 
aliTOIIiTn TklLHIg 111 inir ueiiil «liiw-u itm 
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Link Motiosn, Vxlws xnd Vaivi Hbt-' 
TiNi. By Fnul II (\)hiii New York I 
The Norman W Hnniev PubUnhiiii; | 
1 ('ompany, IHH 24tiio . 101 pp. Pnoe.' 

.W eeuts I 

A handy Ixiok (or the enghusT or mechanist that 
, clears up the niyst«*le« of valie aettlng Hhows 
. tho dllTenint valvo goers In iissi how they work, 

I and win Piston and slide valvm of different 
typos are llluslrated and explained lx>ok that 

nieiii ought t.i liavi Contains chapters on 
' lx)Coitu)tlve Link Motion "% alvo Movements 
tietting Slide Valves "Analysis by Diagrams ' 
Modern Practice* 'Blip of Bloch slide 
Vahos Platon Valves * Setting PUton * 

■ Valviw "Joy-Alleii Valvo Ooar * Walschaorl 
Valto Ooar l.oooh Valie (.oar,* "Alfroo- 
Huhbell Valve Gear, itc 

Kithsu With Tehorm, Port .\rthur and | 
Peking By Carl Baedeker. I.«ipziK I 
t'arl Baedeker. 1914 18ino , .590 pp. 
Pnee, $4 50 net 

The Handbook for Kuaala is now issuixl In Png 
llsh for the llrst lime, and will be welconuxl iiol 
onh In those who wish to travel (after the war is 
oieri 111 Ihe Itiuwian Eropin’ hut also for those 
who have wished (or a long time for a standard 
l>iK)k of referonoe and travel for Kussla Kussla 
Is undiuihtedlj a \iTy hard country In which to 
travel hut with Ihe aid of this Ijook we think the 
traveler will have very UtUo more trouble than 
while sojourning In Uerraany or Austria Like 
all tho Baedeker handbooks Information ts based 
[ upon the personal observation of tho ixBtor and 
‘ his associates who hsio repeatedly x-xplored the 
11 ouiilrv with a t lew id procuring the bent possible 
in formal ion Like all of the other guides the 

maps an' Die llmwt example of the eartoarapber's 
art Then now remains onic one Baedeker's 
guide which lannot be ahtained In the English 
language this Is ('onstantlnople and Asia Minor 
ft Is |o be hoped that this will also be publlshod 
In English In duo ilmo after the Inevitable re¬ 
adjustments are made on the maps A rompJere 
set of Uaedukiw s guides form an unrivaled coUeo- 
tlon of books of travel As an example of gootl 
book-making, these guides are all modeb 
Aikcraft Aeroplaneg, Airshipa, «tc. By 
Thoiruig W Corbin Philadelphia David 
McKay 12m<) , 128 pp , with dia- 
(frarns and photographe. Prif'e. 7.5 ceutB 
Avowedly aimed at the ubiquitous "man-tn- 
I iho-siriwt '* this nxplanatlpn Is so brightly written 
so slmnlv phrased that a foumeeu-yearevld boy 
I will huv< 'in difficulty tu utKlorstantUng and m- 
I Jov hm It It dlacuBses In separate divisions. 
Is.lli uoropfane and airship, setting forth the 
' prim Iples and the dbtlngubhlng charactoristlcs 
I of tho hading lyptw. Of Britbh authorship the 
I work Is ratluw nogleriful of Americap clahns to* 

I roi ognitlon, at least in more modem develop- 
I ments hut the papers well servo tiu) purpose of 
I a popular exposition and carry UustmtloBS of 
' admirable ninamesa I 



3 Men Out of 4 Over 35 Have Chosen 
the Wrong Vocation 

Tlial'e where fuilure heg—failure or weary beannif of tinted labor How ia » man 
to know what he can do liest'.’ Hig own optiinjgm or peasimigm oolora hi* )udf- 
ment Perhapg you are tryit^ to make money through buidnegs aueoesa when you 
ought to be writing a book. Perhatw you are tied down to a dealt wlMa you oiqffit 
to 1)0 out of doora, or your taleuu lie in the ()^lomatin handling of other men 
Perhaps you arc teaohing 'when you were bom m be a buainoM man Btam wMt- 
ing time going in tho 'wrong direction Take advantage of the talents tlmt are in 
)'ou Get an imbioged jud^ent of youraetf through the 

Science of Character Analysis 


Dr. KstWias E H. BUddssd 


THIS COURSE WILL TEACH YOU J 
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NEW AND ADVANCED TYPE 

1-2-3-4-5 and 6 TONS 

PACKARD MOTOR TRUCKS 



Side View of New Packard Chassis — S-Ton Unit 


T he Packard Company is the 
world’s largest producer of high 
grade trucks. Our success is based 
on the fact that from the beginning 
we built the best vehicle and stood 
back of what we built. 

The first three-ton Packard trucks, 
marketed seven years ago, are still 
in daily operation. The Packard 
trucks of various capacities, built in 
succeeding years, are still giving 
satisfactory service. At every stage 
of Packard progress, we made the 
best that could be built. 

The unequalled facilities for 
Packard research and development 
have now produced a line of trucks 
in which not a single known detail 
making for economy of opera” 
tion and maintenance has been 
overlooked. 

In design, materials, and methods 
of manufacture the new Packards 
are by far the most advanced in the 
motor transportation held. 


To manufacture these improved 
trucks in a way that will give the 
greatest possible value to the user, 
we have installc‘d new tools and fix¬ 
tures—an added investment of one 
million dollars. 

A proffered foreign order for one 
thousand trucks of the old design 
was rejected so that we might reorgan¬ 
ize our shops and jnit in new machin¬ 
ery that would supply the BETTER 
trucks to our American patrons, 

Packard engineering ability,guided 
by ten years’ experience in designing 
heavy duty vehicles, is now able to 
provide for every want of highway 
transportation. 

The new models range in capacity 
from one to six tons inclusive. We 
want you to know all about these 
trucks. They will help solve your 
hauling problems. Catalogs and de¬ 
tailed information will be supplied 
by any Packard dealer or by the 
manufacturer. 


PACKARD MOTOR CAR COMPANY, DETROIT 









The mind of the owner 
of a Pierce-Arrow does 
not run on ahead of him 
in vain speculation as to 
whether the car will be 
on time, or will get him 
there on time. He soon 
sinks into a feeling of 
trustfulness in regard to 
his Pierce-Arrow. He need 
never interrupt his plans, 
break an engagement, al¬ 
low greater time for going 
to and fro, or omit doing 
anything that counts upon 
the faithful efficiency of a 
Pierce-Arrow. 
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What Wrong Tires Do 

These 1915 Goodyear S-V 
Truck Tires Overcome 


L'iL ll li l I-A'am tlu' results of ‘2100 

aetiml t('sts of 191.”) (Goodyear 
S-\'Truck Tires. See why a 
'■^r , n , u < ,ii:rowini>: host of truck owners 

wZ.Ti!„Bui.ndsire.!, tlicsc tiFcs as tlie con- 

s-v.EmiThuTroubi. (jucrors of the road. 

liow Hk'V iiiT pressed onto the lelloe hand—at 
!i ninmnuTii of .'iO.OOO pounds Vnd tliis jire.ssure far 
exceeds nn,\ strum possible' in s(>rviee 

J'Jfi/.H llic (iDodyeur Tire,'< end rreepnitj And they 
(•(innot he throini from the 
(vhed 


meldl haiuh, ImiKv aii<i 

ftangc" T’lii'x end all prcliinm- 
ar\ w 01 k on wheels 

No othei tire j£oes on like 


Herne the\ save the ('xpeie.e 
of earrt iiift (A( ess weight hdoir 
the .spr/nj,'!, ovi^r tliousands of S-\' Ti 
miles tlie S-V| 



No ‘Xay-Up*” Now 

(Joodvear S-\ 'Pireseiid truck 
ire tiuuhles 

Hence tiie\ stop) dead losses 
hat ineniewiien trucks are laid 


S-V Tires never do that For 
I lie S-V|almpe--like an ancient 
pillar--distributes the heaviest 
load (‘(luallv 

\nd they give voii 10% more 
a\ailable tn‘ad rublierthan most 
ot her makes, 

Henee greater mileage and 
lower cost pel tire mile 


'The M'silienl iiibbei treail, th' 
hard lubiiei liaekiiig and tins iiuikt'is have striven to 

el (h.iiiuel base are welded W'he these baffling problems 
o (Jill Oui SCI ret iiroeess Hoodvear experts—after 8 years 
kc'this union la>t throughout <>f costly attempts-alone havi- 
■ lib 111 fh<' (ire eomph'telv triumphed. 

e built, to achieve this, 74 
sc|)arale truck tire stnietures in 
tills one type alone Each over- 
I ame some lowering obstacle 
\nd ihe I'llh S-V leaehes the 


Write for Cost 
Records 

l^et Us ..end you lull particu- 
i,iis and definite figures from 
I ruck users w ho eomiiared reauit s 
No iii-ed to pay the penalty of 
wrong fru( k tires Ij(>t the cost 
.1 liook 'av wliieli fire vou shall 
I speeifv ,\ddress today ~ 



Give Extra Mileage 


Good^te^ 

^ S-V Truck Tires 

The Goodyear Tire & Rubber Co., Desk 132, Akron, 0. 

Makers of Goodyear Automobile Tires 
Wo make Domountable, Block, Cushion and other Typas of Truidi Ttras 


Wka the Small 
Manufacturer Needs 

T H K largest companies have orpin-' 
i/,ed Patent Departments, which 
are as important—if not more so 
—than the manufacturing force. Their 
salaried patent experts analyze new 
ideas produced by research engineers 
and chemists, secure the fullest meas¬ 
ure of protection, and determine 
whether the idea is worth protecting. 
They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 

A thousand questions must the ex¬ 
perts answer; Is an invention antici¬ 
pated by prior patents? Can changes 
be made in the invention which would 
avoid infringements? If so, what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 

Such questions arise, not only in the 
business of the large corpforations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with their assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slipping away from him into 
the hands or a wealthier rival. 

The firm of Munn & Co. have in¬ 
stituted a patent service for the small 
manufacturer, which is designed to 
give him alfthe facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with the United States Patent Office 
and are specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
j>atent standpoint all the products of 
the same class now on the market, and 
determine if it is not possible to effect 
a profitable combination; they will 
critically compare your product with 
that of your rival. In a word, they 
will see to it that your ingenuity— 
the most vital asset of your business— 
is adequately protected. 

FOR further information, address 

MUNN & CO. 

souciTou«FrAnim 
MaiufMtmrm* Strrict Dqmrtmmt 
361 BROADWAY NEW YORK OTY 
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KiUBinerlingh Onnea. tite Dutch Specialist in 
Cold 

I N th« isBueti ot tile KriJWTirir Amehic <n and St ikn- 
TJKc AmitBiCAif HrppijtMEK'r of August liWli, 
tbepp were preiieuted aissmuts of the work at ilic 
Ronlc Laboratory, which 1» exiierimputlng with \ery 
Itw temperatures, those of llguld hydrosfeu and heltiiiu, 
of which Helkp Kaounerllugh Onnes In din 
tilstitution Is a division of the lalairatory of I'livslos of 
the Uoyal University of laydeu In Holland Tl 
count In the Suppleiiewt treats speclflcally of (lie 
of the laboratory, usliur material that Is still In maim- 
script or thesis form. It Is the intention here lo speak 
of Onnes himself, who Is not only the loade 
department In science, hut who has created the depart¬ 
ment, which Inclndew lu lIs investlKations some of the 
moat Interostlmt researches of modern times 
Kveryoiie has beard of liquid air and llipild hydro- 
ten, helium, neon, argon and other gaseh, and of the 
•oltdlfloatlon of some of them It Is this region of 
eclence that Onnes has 
ehoaen for his Held, and here 
he has erected for himself 
and for his university a 
monument tiiat may well be 
Wtmrdad with pride by his 
countrymen, celebrated as 
they are for remarkable In- 
Teefigatlous. The Institution 
is unique and In a new niche 
in science, ao new that n 
new word lias lieen colued to 
dcecrlbo It. Cryogenic The 
root, iCpr'oS^ meaning verv 
coM. Is familiar to everyone 
In the word, crystal, which 
la a cold form of luatter, 
while students In the high 
Bcbools will have seen the 
mineral, Cryolite, which sug- 
geelM Ice and cold in Its form, 
and will tierhape rememls'r 
the cryophorus, a little lii- 
atrimient of glass with 
liquid In two bulbs. When 
one bulb Is held In the hand 
the liquid Is driven Into the 
other (sie by the Issllly heat, 
and n.s It goes It leaves Is* 
hind It a very distinct sen- 
Mtloii of (Slid In The palm of 
the exiierliuenter 

Helke Kammerllngh Dunes 
was born In Drontngen, Hol¬ 
land, Heplember 2nd. IHtW, 
and has silent his life within 
the limits of that kingdom. 

He has come to public at 
tentton within half a year 
as the recipient of the Noliel 
priae for physics, fin was a 
student at Groningen Cnt- 
vetalty, receiving the degree 
I(h.I>. In IXtVt. being at the 
time assistant In the Pcfly- 
teehnicutii at lielft. In lS8i, 
two years following his post¬ 
graduate work. Onnes was 
called to the chair of physios 
at the ITnlverslty of I.siyrt«n, 
gad he Is there hpday. 

Within two years of his 
laatatlatlon as professor ’«f 
phyates, Onnes began his 
atodlas of very low tempeni- 
tum. Hla reason for select' 
tug thdi he states himself In 
ito “Ahatracts'’ puWlabed by 
tila department He aaya: 

"liar teu years I hare he- 
ato^ aU my avallabie H«e 
nn tawwwiglitlwn of ttte 
ot coodeuH^ 

4 .rde-r.,ti» sMint 

,!^srfU#t««periawitti «j 


liquid baths of the very lowest teiulN-intnics poHMlblc.” 
niid In further description he Holes that 1 was lnduc»*d 
to exiierlment with the condition of gaws by the stiuh 
of van der Waal's law of corresimndliig sliiles " \ little 
lurther light U shed ini Ihe origin of the wsearehes bv 
the friend awl fellow worker iif Dunes, l*rof ru.m 
uielln, conservator of the Physical Luhoiatoiy, who 
Mott'S that most of the projs'r ties of substunci's deia'iid 
iqion thermal molecular activity, and ttuit this iKs-onies 
WT'aker at low temis'ratiires The activity gives rise ti 
sonic pheiiomeUH, and these oftentimes obscure what it 
Is desirable to observe At low li'misTatures. therefore, 
when the uetlvltles are slight, there are more fuvoralile 
optHirt unities to observe the iH'havior of th<‘ bodies 
lheraiM.'l\es 

In 1sti4 Onnes descrllsn his Infant laboratory, and tii 
excusing Its smullneHs says tlial only a little of the 
funds of the Physleal Isilsiralory could Ik* afforded for 
Its nmintenaiiC" In later years there hu.s often ls*eii 
mention of Its growth, l>ul this In a verv unslesi wav, 
HO that public attention has not been drawn to It, and 


It is most iirobalile that the aei’suMil of It In tin Si i>- 
I'l-KMKNT of .\l]glist Will IS llie Hist of tile kind ill 

I'higllsh 

The modesty that has elmraeterlitetl the .iiiTioiiiiei'- 
ments of the t'ryogeiilc latlsnutorv Is ehiiriicti i Islic of 
the uimi, Dniies, and this explains why, when the 
iioilcc was gheu last winter of the Nobel mwiikI to him. 
(here was no one In the popular world who knew iihout 
lilio 'rite iiewspais'rs of two cxaitliie/ils had h.irdh 
nioie Ihiin a la'rfiinelory notice, while the Who's Wliii 
upon which the press leans verv imieh In iK-rsoiial mut¬ 
ters, giiie hini scant siaice The Miigllsh one had hut 
four Hues of biography In Ibl.'!. with a single mrom- 
lilislimenl crislltisl lo him, “The lltiuefiictloii of helium " 
The Ceruiuii one was (jult*' as laconic, while the French. 
"Dill ('tes ions''" inakeH no mention whatever Bv tho 
same token he ts not on (he roll of eompllnientary 
ineiulsTsliip ot Ihe tinerh'aii Icudemi. although this 
siK'leli I’s preltv wideawake In honoring foreign sis'cial 


The largei princtiih 



of laboTiitory ]s>llov were pre- 
senled In the Si'pi'ikmint 
nrllele, iiml It will here suf- 
tiee to take ill) the general 
lines of Investlgiitlon which 
this remarkable man has 
pursued As early as 1N94, 
when the lalairutorv began 
to publish its “Ahatract*,” 
Dimes had printed two pe- 
iKTs on methylch lorlde, 
which were toward making 
tiruetlcal Its use as a re- 
frlgeraut. and in IWKl he 
presented ‘ Remarks on the 
Liquefaction of Hydrogen" 
Then his attention was dl 
yerted for a nioraenl to the 
technique of his wolk, and 
he inventwl a method for 
llluudnatlng the scaliSH of 
Ihe tiisirniuents that were to 
l)e ri'iid h\ reflection, and in 
IStki de\ ot ed eoiisldorable 
time to Ihe adapting of 
inanometeis to the siieclal 
work of measuring jinwiire 
of gases at low tomitera- 
tiircs The Held was n now 
one and thi' wn' had to lie 
fell out It was necessary to 
liiTeiil new methislH, to de¬ 
vise new instruments, and 
these were deielo/ied as 
tower and lowei teinimm- 
tores heeiime mure praetl- 
cable Als)nt this time Ihe 
need of a nauK' for the kind 
of Investigation was evident, 
and the word, t'nogeu, llrst 
apiH'nrs In print 

For the ensuing ten years 
giisi'M. conditions of gases, 
and mmisniemenl of gases 
■s cousll- 


K for atipu- 
seiitlv mag- 
lo the Held 
( li e ther- 


• lei 


joiuctrv of t 


OnHM in tda laboratory at Leyden. 


fniidiimental pio|)osltloii the 
law of van der Waals, 

In 11»07 fonrtis'ii iwipi'rs 
onnos, with 
If ns many 
)orntors. and 
lot her and a 
matt IT do¬ 
es, the plac¬ 
ing of his persiaial stjuni) on 
all the InvesHgiUlons In the 
new Hcienei' The jiollcy of 

(Cnnciuilrd on 7(14.) 


are (Tcdlted t 

mote with (Oil 
this comes to 
veiy ImjHirrHi 
veloiied by <h 
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tifle knoKlcdur and Induitrial achievement 


Problem of the Slides at Culebra 

I T, ill lUo construction of u lilghtTHj, It became 
ncccHsarj to mnUc u cut through a huge dump 
which had hecii formed In depositing the excavated 
material from some large engineering work, the road 
builder would encounter coiidltlon.s broadly unalogons 
to those which exist on llie I’annma Canal at Onlebru 
lg>t 118 suppose that the dump consisted of eday, earth, 
and soft rook Interspersed with boulders of large st7,e. 
and that in ojieriliig the cut this miscellaneous raalerlal 
had to Ih‘ cut through The contents of the dump, 
before the cutting commenced, would be In a slate of 
e(|i>illbrliim and the various niiiteriuls would oicrlie one 
another in strata or inusst^,, at Mirioiis angles and in a 
condition of great confusion 

As Boon as excavation commenced, iho o(|nllUirluni of 
these masses wituld la* distiirlasi Where the mateiial 
encountered was loose In character and iiosaossed hut 
little cohesion, It would tend to slide into the cut nntlt 
the sides hud iissnined inrioiis angles of reisisc eorre- 
siHindlng to the natural slope of that material 11 Is 
eojKvlvable that If the dump had ta'en formod many 
years before ois-nitions commenced, sonic of the mate¬ 
rial, such, f<ir Insinnce, as the chn and the mnd, having 
solidified, would stand n|>, when It was first exi*owd, at 
an angle or sloia> wliich that material could not main¬ 
tain after It had Iss-n snhjis'tcd to tli(> infineiitv of the 
weather, 'I'here would be a general disintegration; 
cracks would open some distance hack from the edge of 
the cutting, and tlicie would Ik> u vertical subsidence 
and a lateral flow of the niatertal, tending to fill np the 
cutting Where huge boulders bud la>cn blown Into the 
original dump, ot masses of broken lock wore etK'ouii- 
tered, the sides of Ibe (iitllng would piolmblj stand at 
the angle d.fier mined upon llroadh speaking, the condi 
tlous of the (spiililiiinni iismiiikmI b\ llic niiiterlals In thi> 
dump when It was fiisi made, would U- destrojwl b\ 
the Olsmlng of Ibe Mil and ll would have to be left to 
the oiHirallous of lb<' laws of gravitv, frictional resist¬ 
ance, etc, to dclcrniirie 1bi time iii>ressan for the walls 
of the cut to reacli a permaiieiil slots' 

Vow, s|K'aklng M'M bioMilU il mac be said that 
conditions at the (’niebia mii ,iie nialogiais to those In 
our RttpfKiscd cutting lbroiu;b a diim|i which had been 
long enough In cxlstcmc to Imvi icached a (ondllloti of 
repose The Isthmus of I’anama coiihIhIs of a mixture 
of volcanic and iimrlnc ileposlied material, the latter 
consisting of the usual silt whU-h In ihe course of ages 
acciiniiilHtes on the bottom of Ibe ocean Originally, 
Ibis marine detmsll lio in fairh parallel and Iincl 
stnitH alN)Ve Ihc uriderhing ns'k Oiadnaltv Ihe whole 
mass was raised by \olcanlc aetlon above the level of 
the surrounding ocean until Ihe Isthmus of I’anama 
was formed Snbse<incnt volcanic acllon, lesultlng In 
iipbcnvnl, caused the igufmiis ns'k to fie ihnist np In 
places through the overlylug inarlne-deposlled material 
Tills upheaval was very irregular, and eonsei|uenlIy the 
overlying mass softer stulT has beeti thrown Info 
all manner of confused and more nr less bioken sinita, 
through which, Iti such places as Oo'd Hill, ihc volcanb- 
rcH-k protrudes 

Now, this confusion would not have been so serloui 


a matter for the construction of the canal, had the whole 
of the Isthmus l>een geolugicaliy older than It Is, and 
hud the softer nmk had sulHclont time to become Ihor- 
oiigbly hardened and aoUdlfled. As matters stand, It 
has been found that wherever the volcanic rock Is en¬ 
countered or wherever the depth of the cut Is not too 
great, the aides of the cut stand at the angle determined 
upon by the engineers when the plans of excavation 
were drawn up. But In the deep cutting through the 
divide at Culebra, the softer material has persistently 
rtfustsl to stand at the arbitrary 8lo|>e determined upon 
by the engineers, and has shown a disposition to kee(i 
sliding Into the canal or breaking away In vertical sec¬ 
tions, until a much flatter angle, corresponding to the 
angle of repose of the twrticular material at the place 
of sliding, ha.'v been reached. 

When water was first turned Into the canal It looked 
iC" though <‘uiidltloiis of e(|ulllbrlttm bad been reached, 
1)1 npproacliwl, throughout the whole of the Ciilehrn 
cut , but subsequently, serious slides have develoiied on 
eaeh side of tjold Hill, which forms the ridge of the 
inoiintatn divide and Is the deepest jaUnt of excavation 
throughout the canal The flrst great slide was a 
ris'rudeso'ncc ))f the acllvltv at the idd t’ncuracha slide 
to the siviifh of Cold Hill The present slide exists In 
1h«' soft mateiial to the north of C.old Hill It Is a slide 
)it well-recogiilzed character and It presents no novel 
dimciilty - IN lemoviil K mi'iely a matter of time iiikI 
piilleiH'e 

Jn a r(>cent hitervlevv. Colonel Ooethals tnforimsl ns 
that the break, uliout 2,(»00 feet In length, has (ssairred 
ahoul 2."S> feet back of the itlgc of the bank at a isilm 
wbere the latter Is 250 feet in depth This mass has 
settled vertically, and Ihe foot of It has crowded Into 
the canal At the present time, )>f this 2.000 feet onlv 
200 feet Is giving any trouble Hero the powerful 
dredges have opened out a channel which Is constantly 
Increasing In width and deptJi. The mnterlul of Ihe 
slide Is being taken through (he canal to Oatnn Ijike 
and there dumped, the work of removal being done at 
tbe h>w coat of .15 cents per cubic yard According to 
Colonel Ooethals, no new [iroblem is Involved In the 
present trouble, or as he expressed It, the conditions 
call, more than anything else, for steady dredging and 
patience 

Is There Any Defense A£:ainBt the Submarine? 

I F we may Judge from the nnmber of queries (hat 
come to this office, the moat Inferosting lechulcul 
question of the war, Just now, In the minds of thi* 
American public. Is whether there Is anv isvssible in<siiis 
of defense ngalust the submarine The present article 
Is an attempt to answer this qneslion 

In the first place let It lie accepted, om'e and for all, 
that If a submarine, and particularly one of the Ccr- 
muii tviie, can got within (silnt blank range of the 
eneniv, the ship attacked will either Ik> sent !)> the Imt 
tom or Its (lavs of militarv n efiilncss will be over for 
many a long month to come Om* of the most striking 
evidences of German forethought was their designing 
of a siieolal type of siibmurlne lori>*sl<'. having a limited 
range of only 3,200 vards, hut carrying no less than 120 
jiounds of high explosive in the warhead Tlnv fact that 
every warship which has been stiuck hv German suh- 
niarine tor|H<d)K>s has gone In the Isittom. Is cimcluslve 
evidence of Ihc terrible efficiency of tin's!* weapons 
Protection against the submarlno may lie sought Isith 
In the defensive and otfenslve dln-ctlon One of the 
principal efforts of naval eonstrnctors for many years 
past has been to afford such effective defensive protif- 
flon, by means of extensive siilidiv Ishm ts'Iow the water- 
line. that the Inflow of water from a loiisslo explosion 
wimid bo limited—so llmlteil, in fact, that the ship 
would remain afloat and iiroceed to |sirl undi'r Us own 
steam The rapid sinking of the “Abouklr,” '‘Creasy," 
“Hogue” and “Pormidahle," and later of the "Auda¬ 
cious" (which, even If It was strin k by a mine, r^s-elved 
a blow but little greater, probablv, than that lU'Uvered 
bv (he German submarine torpedo) has shown beyond 
all disputation that the Hubiiiiirlne, If Jl otux* gets 
within effective range, has ihe niusierv even of the most 
modern and largest of \varshl(is It Is our opinion that, 
no matter to what extent suMlvlsioii may la* carried nr 
how great a part of the displacement Is sucrifleed lo 
torisslo-defeiise oifferdums or compurtinenlH—In vtow of 
the Inereaslng sise of the submarine. Its Increasing 
speed, and the is).,8lblllty of a yet furtlier Increase In 
the explosive ctiarge of Its torpedoes. It will Is* impos¬ 
sible to render the warship of the future safe or even 
reasonably protected against submarine attack 
The sis'ed of the submarine Is generally so low as 
compared witli that of modern warshl|is, that the 
chances of Its getting within firing range are very much 
smaller 4han Ibe average layman would supimse One 
of the priricliial lessons leariusl In this war is that high 
810*611 and quick maneuvering of the ship attacked, coM- 
i)ln(*d with a sharp lookout from tbe masthead, are a 
most effective protection. In cnlia weather, when tbe sea 
is fairly smooth, Ihe coarse of tbe yierlacope of a suhma* 
rlue is clearly tUsoerolhle by tbe loog white streak of 


broken water which it leaves betalntl, Nafal Jtm 
teU you that, even when the {WiriBOope Itself Is jStth* 
merged, there la a certain disturbance of the aUrfadW of 
the water, indicating the presence of a moving jidb- 
mergfad body. 

When a dreadnought, battleehlp, or armored omlsar af 
first-class Importance Is steaming in enbaiartne-infetitSd 
waters. It should always lie accompanied by deotroy«rs, 
which have proved, In the operations in the North Sea, 
that they can "go” for a submarine With all tbe tnilP 
and dash of a terrier after a rat There have been sev¬ 
eral cases of successful ramming of snbmarlnes by 
destroyers, and one or two fairly well aothentlcated 
cases of Ihe submarine lielug sunk by gun-fire as h came 
to the surface for observation 

The dlfllculty of detecting a submarine increasiw as 
the water grows rougher, and It will ho remembered 
that the most successful attacks on large ships have 
been made in stormy weather, notably In the case of the 
“Formidable.” The wash of the i)erlscoiie tlieu becomea 
very ditflcult to detect 

By far tbe most ho|)eful method of protection against 
this Insidious form of atfiick Is to be found, strange to 
say. In a new form of naval warfare and observation, 
the dirigible and the aeroplane. Experiments by our 
arlntors during the occupation of Vera Oma and at 
other points have shown that It Is jxisalblo to detect a 
submarine, when the observer Is two or three tbooeaud 
fci't la the air, at depths below the surface of tbe water 
which are iiosUivelj surprising, the submarine being 
visible in clear and calm water at a depth of fifty to 
one hundred feet Now, a submarine which Is contem¬ 
plating an attack liss to keep pretty close to tbe sur¬ 
face Ht> as to ‘‘iKirimlse," as It is called, swiftly and 
fiwjucntly, to take a jierlscoplc peep at the enemy. In 
rongli water vbilon is not so goisl, but the suiimurin* 
cun still lie seen Now here la a means of defense, the 
Importance and tmsslbtlltles of development of which 
can Bcartvly be overestimated, A s()uadron of aero- 
lilaties thrown out in reconnaissance attend of the fleet 
would, in any but thick or stormy weather, be an 
admirable defense against an enemy which "needa otoly 
to Im seen" lo Ik* laughed at 

Regarding the submarine attack on merchant ships la 
Ihe Irish Sea and elsewhere, it has to lie admitted that 
such vessels are pracMcallv defenseless unless they keep 
ti very sharii lookout and are able to show a clean pair 
of heels to the enemy, which only the faster ships can 
do. Just now, the development of this form of attack 
and (be question of how U will be met is one of the 
most Interesting problems of the war 

The Univmal Distrust of the 8hi|»ping: Bill 

Very day brings sddllionnl evidence that tha 
sentiment of the country Is against the Govern¬ 
ment Khip I’urchaso and Ownership Bill Most 
significant, becans© )if Its widely reprcst*ntat1ve and 
highly luithi'iitic chiiructer, was the recent vote against 
(he 1)11] at Ihc gathering in Washington of the Chamber 
of Coinuieree of tbe liilted .States of ,\mprloa. which 
put ItKi'lf on r(>cord as ii)>tM>Ktng the measure by u vote 
of Ittfi ()> 1)0 And this vote, l)e It rememltered, was cast 
In si)lte of the fact that Hecretery of the Treasury 
McAdoo dellveri'd at the meeting a most able speech In 
supisirl of the measure The New York Chamber of 
Commerce, equally emphatic In condemimllon, has sent 
out a strong circular against the bill; and. as we go to 
press, wo have received the following letter from Mr. 
Wlnthrop I,. Marvin, a high authority on the merchant 
marine, whoso urdcies on this subject In the HcieNTiMo 
Amkbk'an of October 3rd, 10th, and 17th of last year 
will l)c fresh in the minds of our readers 

Ml. Marvin writes. 

''four edUoiinl ■CmlrAlily reasona nut the rate of tbe peopla 
agatnat tbe 111 adviaed bill fnr CJovernm(>iit piirrbase, owow 
slilp, aud operaUoD ot mcrebant veaaela. A» I write, a large 
gatberlng of ropreaentatlve ImalDesa men of Boeton, of both 
polltli-al parties. In Frai^ll Hall, baa uoantnionaly adepted 
resoluUuna eondemnlog the mvaBUre aa a lung atep to)»ard 
aorialiam and a peril to our flag. One of tbe apsaknni, Mr. 
BIwyn 0 Preston, representing tbe Cbswlter of Comnjeres, 
ssid tbat a Bostda eOUptLcy tbst bad Jiut Istd down two IMW 
ships, of 8,600 tona would have ordered six ships but for tbs 
misisoro peodlng In Wsshlugton 

“It ts mnnlfest to sU who lire nesr tbe sea and hare any 
familiarity with ocean trade that Inatead of InoroBalnc, tWs 
llt-starred sebeme will reduce tbe factllttsa araltable for tbs 
mrrylng of our eommsree The AdmlnUtratlaa and CoagTSss 
lost a great opportunity lait August when they tailed to tohe 
sonic real emeqrenry step at tbe very outlireali of the war. 

"An otter, tbea, of a fair cotnpenaatlon adegoate to eovsr tbe 
ditterenee between the cost of operation of Ainericen and for¬ 
eign abipe would have encouraged the imniedlatn bnlldlag lb 
American yarfie of a fleet of cargo steamsblps, denlaiied for 
aaxlUary narsl service as fuel and supply staipe In tlroe of wer. 

“It those eblpu bed tiecn started last Auguet tb*y coaid 
have been completed a few inontbe hence. They Woafd bare 
meant a real aafl ralnable addition to oor shipping reeoweee 
for tbu export of cotton, grain, aud provisions. Tbetr natloa-) 
allty Would have been unquestioned. We sbqoW not b« ‘buy- 
tng a quarrel’ with these real Amerlcaa skip*. 

"Pur this tfeplorabh) failure to set with Vigor. MMVnge Mf| 
patrtottfia. PresMent Wiliion snd deewrtafy MoAdoo «• pri¬ 
marily rOepoagJWe. No fatuous Ooverawaut ownerffirip ealMiw 
would have been pressed but for tbely ibMeteouffi »w AsmMo 
c«xi people b«v« a right to nek why tUq wu gp. ]|b MMNNH 
bia yet bees glveb,’* 





S^bmary Id, IdlS 

on the War 

Ttip Future Snbmariiuu—We do not know of any 
branoh of naval conitruoUon more full of promite to the 
gldllod inveiitor than that of the submarine. There is 
a call tor lighter but more powerful motors, and for 
enduranoe and speed in the submerKed oondition. 
Tmt is a demand for p^soopes with a larier and elenror 
can be operated from greater depths; instru* 
ipfMa whkdi will enable observation to be made at 
d4|ba.,that would avoid all surface disturhanoe of the 
W)^, save by the perrisoope itself. 

tMPMsiUe to Break Through.—One of the principal 
oatiMS of the present doodlook in the western theater 
of war is the strength of the field artillery Ooupled with 
thf fact that tlw, terrain back of each line is carefully 
mapped out for artillery fire, the distance of each Rfinaro 
or section from seleoted battery positions being accurately 
known. Should a maesed attack of the enemy break 
through in strong forpe, the troops would find themselves 
exposed to i^U and shrapnel fire of such accuracy and 
volume that they would be decimated. Without un¬ 
derestimating the value of rifltt-fire and the bayonet. 

It may be said, with fair approach to the trulii, that tlie 
field gun and^the howiUer completely doniirmte the 
situation. 

German Warships Still at Large. —In spite of the 
sweeping operations of the t'ornbined Hnlisli, French 
and Japanese navies, four of the armed sliips of the tier- 
mans are still at large. The fast cruiser "Dresden,” 
whioli escaped from the battle off the Falkland Islands, 

IB supposed to be somewhere in the Pacific, where also 
the auxihary oruistir "ITince Eilel Kroidnch" was Inst 
reported. In the Atlantic (presumably in the West 
Indies or somewhere on the northeast coast of South 
America) are the fast cruisers “Karlsruhe” and the 
auxiliary cruiser “Kronpnnr. Wilhelm." Since most 
of these vessels have recently nind»» no captures, or none 
that have been rejmrted, it is presumiHl that they are in 
hiding in sheltered bays or possibly, like the “Kosmigs- 
berg,” in some nver difficult of access or observation. 

Alrcrafi on the Battle Line. —From the “recent notes 
by an eyewitness" with the Hrltlsh (Joneral Head¬ 
quarters in France, which, by the way, are admirable 
instances of lucid writing, we quote the following 
"There are, gomimlly speaking, two kinds of reconnais¬ 
sance, whether executed by aviators or cavalry—ta4*ti(’al 
and strategical It is diffleiill to draw a hard and fast 
line between them, or to define exactly where one Ugins 
and the other ends, but the former may Ive said to lie 
undertaken exclusively for th»' punxisi' of aHviurtaining 
the strength and disinwition of the eiieniv in a strict!v 
limited eusva along the battle front, by locating and ex¬ 
amining Ins trenches, gun omplacemeuts, lieadquarters, 
reserves, supply parks, and rnil-iica<is Its siihero 
ctsisos at a comparaUvoly «horl distance in the front of 
the opposing fonsis All that is going on in the area far 
liehlnd the enemy s line (sinies williiu the sphere of , 
strategical rvoounaissance ” 

AtUek of Coast FortlAcations from the l4ind. -All 
the guns, big and little, in the coast defenses of the 
United States jHiint seaward The parapets, redoubts, 
etc., which protect the guns ore on Uie waward side of 
them. From the rear, tliese fortifications are cwim- 
pletoly open to attack, for not a gun points in that direc¬ 
tion and the fortifications offer iiraclicallj no defense 
from attack by land. We have not enough coast-- ' 
defense troops to man the battenes; still less have wc 
troops to repel attacks from the land side If the forts 
wore so taken, the mine-swci'piug vessels, iMiing safe from 
the attack of tlie rapid-fire guns on the forts, would pass 
at their leisure through the entrance channels and n- 
move ail obstructions. Then our grualesl cities could 
be approached with impunity by the heaviest foreign j 
liattleahips, which would lie free to lake up such posi¬ 
tions as would best enable them to cover thcsi' cities 
with their guns, and enforoe indemnitiee from the pay- ' 
meat of whieh there would be no escape. 

The Oermatt Naval 18-ln«h Gua,—Aooording to an ' 
artillery expert writing ui a German artillery magazme, 
the latoiit naval gun, if the ballisUo data which ho 
gives are oorrect, ia a truly astonishing weapon The 
gun, {weeumaldy of lA-inoh oaliber, is reputed to fire a 
shell of over 2,000 pounds weight with a velocity of over 
3,000feetaaooond. If the Krupps have produced sueha 
pieoe, they must have developed a gun-st^ and a powder 
altogether superior to that of any other nation, our own 
inriudad- Volooitiee of 3,000 feet per second for largo 
guns then tried and abandoned several years ago, because 
of the severe emmion due to the hqri^ powder pressure 
and Mndml^anying beat. To avoid seosion and prolong 
thei^ o|,^egun, the tendency is to increase the weight 
‘>f tine demease tihe vektoity, our own 14-inoh 

navtf gft^ hering only iZ.fiOO fooi-seobods velocity, sod 
<««r anny fuas only 2,2S0 footHwoonds. We 

oLl^ hMsdiog aavsi powers of the world 
rsoettily ihe Krupp swesta « very large and 

'etoldtoPdCiVd order for gnus of the 15>tnoh, Ufrit'Veloaity 
type, It the eonipany w«iW guarantee a certain accuracy 
iifei btjgi tiw fMTMtee was rstusod. 


SCIENTIFIC AMERICAN 

Seience 

Healih Oflieere for the Coontry.—A recent article in 
the Publio Health Reports suggests a solution of the 
problem of securing for the rural ^immunity a sanitary 
service analogous to that enjoyed by cities. Tlie solu¬ 
tion is exemplified in the experience of six small neighbor¬ 
ing town communities wliioh united in the nmintenaneo 
of a joint health offlee, with very satisfactory n>su1ts. 
While country life u popularly supposed to bi' more 
healthful than city life, the reverse is apt to be tim ease, 
owing to the fact that public health is more carefully 
supervised in cities than in ooimtrv towns. 

"Health Newe” is the title of a new senes of pamjililels 
which the U. S Public Health Berviee is issuing, i liieflv 
as “copy” for newspapers; the objes-t being to seeim' 
wide publicity for important matters relating to jiublie 
health. These pamphlets are prepared by a manifold¬ 
ing process, and have thus far related to such diverse 
topics as hygiene in rural schools, the Friedmann tulier- 
ouiosis treatment, prevention of pellagra, poisons and 
habit-forming drugs, value of mental hygiene in tlie 
developineiit of baekward ehildren, and a comparison 
ln'tween modern and Ifith century methods of treating 
vessels uifeetwl with plague 

The Gyro-eompaM In the Navy. —Oyro-eojni>asses 
have now lieon installed on 20 battleships, 1 armored 
onnser, and Ifi submarines of the United Htates Navy, 
and it has recently been decided to install master com¬ 
passes in dupbeau- on all batllesbips of the “Delaware” 
class and later Bp«*eial attention is being paid to file 
instructions of officers and men in the care and use of 
tliese compasses, by sending llietn for a iiiontli s in¬ 
struction at the New York navy yard, or at the wiirks 
where tlie compasses are made The Hiireau of Naviga¬ 
tion also maintains with the Atlantic fl»«*t two chief 
gunners who have lieen specially trained as gyro-s-ompass 
experts, their duty Iwng to insp«d and ailjust tlie 
compasses and give instructions in their use. 

1 The Etiology of Pellagra continues to bo one of tlio 
most actively discussed questions in nu-dical s<nciic<> 
Messrs. Siler, Garrison, and MwNool lia\c recently 
publislied the results of a statistical study of the finxls 
used and the ooeurreiioe of pellagra iii mill villages in¬ 
cluding aliout .1,0(g) jiersotiH These investigations do not 
show anv consistent relation-.hip between anv particular 
I food and the occurrence r>f the disease. On th<* other 
hand, tliey do show that new oases of pellagra have 
> developed almost exclusively in iwrsons living in th<> 
houses where ca.ses had pn'viouslv occurred, or in houses 
next door to them, from wliich it is assumeil that pellagra 
IS an infi-otioiis disease, though apparently it is not 
readily transniittssi to any considerable distance Kla- 
Isirate invesligatiuus of pellagra an' being earrusl on in 
iM'Vcral southern Htates by the I'ublic Hi'alth Soniee 

A New Race of Pygmies.— The discovery has jiist bo'ii 
made in the e^intral jsirliou of the Fn-neh Congo of a 
race of pygiriii's liiiberto totallv unkiiow n Tlie meinlM'rs 
of the rae<- an- saul never to surpass 1 .T nieU'rs, about 
4 feet $) inches, in height Aoeoniiiig to Lti Ri'vuf, they 
live entirely isolabHi in the t-emtorv of Mongiinlio 
They build huts of lieiuispherical shape in Hie forest 
in groups of from .I to 30 Tlie ehief is an old man who 
exereises absoluU' and hereditary aiithorilv and eleets 
his own siiocesBor They follow a i-iinoiis custom as to 
f(s>d, the women siibsistiiig on edibl(> roots, while the 
men live on the products of the chase According to a 
legend among them, the former arc descended from a 
hidgi'liog and the latter from a load They liavc vague 
notions of good and evil and have a certain cult of the 
deiul. whom they uiUt with much piety They are val¬ 
iant in the defense of tlwir liliertv and indepeiidenee 

Nocturnal Radiation from the Barth.—While much 
attention has been paid in recent years to measurements 
of the amount of solar radiation received by the earth, 
at different places and seasons, and under various eon- 
dilious, there have Iw-en eomparatively few uicasure- 
raeiita of another important factor m the t.hemial e<x>n- 
omy of the earth, viz , the amount of heat raxiiulod out¬ 
ward by the earth’s aurface at night Nominal nioasur**- 
menU of terrestrial radiation have generallv Imsui limited 
to the eomparison of reoiiings of unsereene<l minimum 
thermometers laid on the ground with those of similar 
thermometers expoiied in a screen some feet above the 
grimnd. Such observations merely' show wliether noo- 
turnal radiation has or has not been active, but give no 
real quautitalivo values. Hinoe May 14th, 1014, meas¬ 
urements of the loss of heat from a biackened aurface 
freely exposed to the sky at night have Isxin made iiy 
the Weather Bureau at Mt. Weather, Va The maximum 
rain observed was 0,22 oalone per minute, or 13.2 calories 
per hour, aud occurred on a clear night in early June. 
Tim rate ha« boon found to be very uniform during a clear 
night. If tho tame rate is maintained during tho day, 
the total radiation from the earth during 24 hours of 
clear weather in June may amount to 317 calories, or 
about -40 per cent of the insolation. Tho average noe- 
turnal radiation in June was, however, less than 00 per 
cent of tbis maximum, and oontinued to tall off as tho 
vat«frv«por eoBtont of Mu atmospbere woreaoed. 
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ABtronomy 

Intenaity of (he Sunset Afterglow.— In watching the 

western sky after sunset one rts'cives the impression of 
an increasing intonsily m the rosy glow for a time, fol¬ 
lowed by a diminution of inlenKity This is, however, 
an illusion, as shown by photometric measurements 
recently executed liv F Oruner in Hwit?s-rland He 
found that the glow of th<' western sky steadily diminishes 
after sunset, but not at the same raU- as tic light of the 
sky midwav between the horizon and the /t iiilh The 
latter at first decreases more raiudly in lutensilv than the 
sinisel glow, and thou less rapidly Hence, the appart nt 
iniTeasc in the intensity of the sunset glow is an effect 
of contrast with the illumination of tho sky at a distance 
from the horizon 

New Stare. —Homo of the phenomena presetiUHl by so- 
called “new stars” at a late stage in their history have 
Is-en n-cently investigated It was generally llioughl 
that tliew^ stars, lu their last stages, presented a neluilar 
six-ctrum, but in H)07 Hartinaiin diri'cted alleiition to 
the ea-si' of Nova Persei (1901), llic spectrum of which, 
111 Us later stages, no longer jiresented the chief nebular 
lines It IS inl<‘resting to detonnuie whether all novae 
behav< in this manner. As the result: of a nunilier of 
obwrvatioiis it is suggested that this is indeed ibe ease, 
a close correspondence Is'ing pointed out Is'lween tbo 
stars called Wolf-Ravet stars and temporary stars in 
the later stages of their lilstorv The hvjKithesis that 
the phi'Tionienon of a temporary star is due to a star 
onli'riiig a tii'lnila is deserving of some attention, since 
the disai))>earaiiee of the chief nebula lints is coineidt'Tit 
with the emergence of the stars from the nebula 

Photographic Telescope for Yale Observatory.—The 
last annual reitorl of the obst'rvatory of Yale Universitv 
dt'seriVies the iii'W instniment for parallax investigations 
now btung installi'd at that observatory to replace the 
0 -inch heliometsT hert'lstfore used for such ohservatioiia. 
It consists of a photographic telescoiie of l.'i inches 
aperture and .W feet focal length, Iti be niountod jiaraliel 
Isi the tiarth's avis of rotation Light from tlu' celestial 
IkuImis w ill 1 h' refleeUsi upon the h'lis from a3(>-mch silver- 
op-glasH mirror, earned hv an equatorial mounting This 
mirror will also din'ct the rays of light to another lens of 
1(1 inches aperture, mounted close l>csid(> the {ihotograpbic 
lens aud Laving the same focal length, thus serving as 
the objective of the guiding teleacojie The star images 
111 the field will of course revolve about the axis of the 
lens, and mians have lieeii provided for rotating the 
Iiliotograiihie plnt('-cnmer nl tho rate of tho earth's 
liiurnal rotation 

Measuring Stellar Radiation. —Tho development of 
uiiiMiraliis for Hie e,\ce<>dmglv delioalo work of measuring 
the radiation from the stars eoiUmuos to wcupy the at¬ 
tention of the U K Bureau of Standards The latest 
aehu'veinents in this dinn'iion are roiMirted by W W 
('ol)lonlz in tlie JnunKi) of the Fmiikltn Inslilule He 
finds that there is little difference in the nuiiaiion sensi- 
livilv of stellar tlieriiKwoiijihis coustrucU*d of bisimith- 
platiniini, and those of bisinuth-bismulh + tin alloy, 
which have a .jO p(*r cent higher tbormo-clectne jjower 
A rvss-nl improvement is a inelhod of maintaining a 
vacuum by the use of metallic calcium, so that the ob¬ 
serving apparatus may Is' taken to the most remote 
place.s without carrying along an expi'iisivo vacuum pump. 
Dr C’oblentz has iim'd his mstruiiieut in nieasiimig tho 
radiation from 112 eolestial ohjts'ts, inehidliig Hie bright 
and dark lands of .Jupiter, a iwir of ,lu|)it<'r satellites, 
the rings of Saturn, a planetary nebula, and It),I stars. 
Its reniarkabU' sensitiveiums is shown by the fact that 
quantitativ'e meusuremenls were mode on stars down to 
the .'i .1 magnitude, and good qualitative moasuremeiits 
down to the ti 7 magnitude It was found that red stars 
omit from iwo to thrci' times as iniith total radiation us 
blue stars of tbo same photometiu magnitude (i e , of 
the same bright ness) The jinncipal object of thi'sc 
observations w-as pi asoertam w-hat sensitivity would Im> 
required in order to lie able Ui observe s|Ks-irul energy 
curves of stars The presi'iil apparatus is so sensitive 
that, when eombined with a :t-fool relleeting leleseoiM', 

It should give a galvnuomeler ilelleetuui of 1 millimeter 
when oxposwl to a candle placed al a distance of ft.i mih's 
It will, however, he necessary to have aptiaralus alsnil 
190 times as sensitive as this in order lo do iiuieh valuable 
work on stollar sias-tral energy curves -and this inerea.se 
m sensitivity is said to 1 m> possible! Such an instru¬ 
ment would lie suflleiontlv si'nsitive to deUs’t the radia¬ 
tion from n candle placed at a dislanee of .'kX) miles, as¬ 
suming the ravs not to l>e alisorlasi in tiassiiig Ihrougli 
the inlervomng space The wntor also desenW's mea- 
BUrctnenlH made to dotorminc the amount of stellar 
radiation falling on a square oenlimetor of the I'arth's 
surface. This is so minute that the raviiution from 
Polaris falling upon the area in qui'stion would lusil u> l>o 
absorbed and conserved continuously for a t>enod of 
1,000,000 years m order to raise the temiK'raturo of 
1 gramme of water 1 dog. Cent , white that of all the stars 
would require from 100 to 200 years. The sun's rays 
are found to furnish tho same amount of heat in about 
one minute, 
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n the upatream end of the storm-water culvert. The gate tower 
under construction in the foreground. 


Flood watere pooling into the Intake of the Ug atom-water etdvtrt 
under the dan. 


Hydraulic F’ill Dam for an Earthquake Region 

Work on the Calaveras Reservoir of the San Francisco Water Supply 


A t the time (if the great Snri Krt»iiolnc(i pHrtlKinnke 
of the San Andreae rift, with a lateral move¬ 
ment of eight f(>et, pasHod through two damn without 
doing any damage Had the daina lieeii of concrete, 
undotilnedly they would have been whattered and would 
have plunged a Utanl uthmi tlte nurroundlug country 
But they were made of earth, and ylcldwl to the (tuak- 
Ing without itartlug In regions subject to seismic dls- 
turbanc(>s this is the only safe t,v{>e of daw to build 
Thus, at the Panama Canal we have, in iilacc of a 
creti' barrier, an enormous hill of earth t 
waters of the hig Gatun Lake A similar 
dam on a smaller scale Js now under 
atmctton at the ('alaveras Hoaervoir, 
about thirl>-six miles southeast of Sati 
Francisco, where a mountain stream, 
which in tlm(‘ of storms swells to torren¬ 
tial proimrilons. Is lieing dammed to pro¬ 
vide a reservoir that will augment the 
water supply of Han B'ranclsco The dam 
will rise 220 feet above the bed of the 
stream or 240 ft*et alsive tied rcx'k It will 
tie a (juarter of a mile wide at the base, 
or 1,;U2 feet, to tie exact, taiiering to a 
width of 25 feet at the crest, olille its 
lengrtb at the crest will be 1,250 feet 
Altogether there will tie ,'i,100,0(Ki eiiblc 
yards of mateiinl in the dam The up¬ 
stream face of the dam will be tiaved with 
eonerete 

Owing to its enormous size, sevi^ral 
years will b*- nsnilual to eoniiilctc the 
work, and the matter w'hlch ealbvl for 
Immedlnte atteiilUin on the part of the 
englms'rs was a means of imssing tlio 
11 <Mi(l waters ilnrlng tlie imtIihI of (oiistrm- 
(loii 7iic first work consisted In diierl- 
Ing the stream fiom Its bed by means of 


a Icmporari dam and u waste flnme running along the 
hillside Tile enimdty of the flume was sutncieiit to 
carry off tile summer flow This done, work was Imme¬ 
diately started on u storm eulvert a (juarter of u mile 
long, running down the bed of the stream from the 
niiiHT toe through the entire dam site This culvert Is 
of horseshoe shaiie wltli a croas-sectlonal area oqulva- 
Icnl to that of a circle twenty fe<>t In diameter The 
first work eonslsfi-d In plaiing the linert of the culvert, 
in which oiM»ratlon movable concrete mixers were eni 
ployed Twenty six thousand two hundred and forty 


cubic yards of material were excavated for the eulTwt 
foundations, and. In ordd* to keett bed rock coottet and 
retain grades, the Invert was In some place* 12 teet 
thick 

One of our photographs shows the work tm the invert 
while anothgr shows the operation of tmllding the areh. 
To prevent seepage along the conduit It was fomted 
with “csillars " The work was pushed with all baste 
during the time of low water, and was brought to con>- 
)>letlon in less than four moiitha For a large part of 
the lime two ten-bour shifts were worked. The average 
amount of concrete laid per thlft was 120 
cnbic yords, with a maximum of 400 cubic 
yards Altogether 10,087 cubic yards of 
concrete was latd In the construettoa of 
tile culvert and Its appurtenances. At the 
entrance to the culvert there Is a low dr- 
cular w'oir 40 feet In diameter which may 
be raised by flasbboards, when desired, to 
regulate the depth of the iwnd above the 
dam for hydraulic operation, In tla» of 
small flow 

The sluicing operations with which the 
dam is being t»ullt ore of cottslderable In¬ 
terest, To prevent seepage under the 
dam, the overburden was removed, expos¬ 
ing bod rock for a strip 140 feet wide 
along the center Hue of the dam. All ex¬ 
cavated mnterlnl was placed in the up¬ 
stream toe to form a barrier acroiM the 
channel utid divert the flood water through 
the culvert IMreeily under the crest of 
the dam, a cut-off trench 25 feet wide and 
8 feet deep was excavated, and as the 
work of filling the dam progreaeee, this 
cut-off trench ts ls*lng carried up the sides 
of the canyon ITie material placed in 
(C'ancfHtted os sago 184,} 


etuln ilie 



Discharging hydrauUckad material at the downatreatn toe vt the dam. 



I'orming the arch of the culvert. Note the “collara*’ to Interrupt ■oopaft, Layhif th* invirt «f tho «nlrWrt irttli it limiU* filMjtk, 
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Elevator show window system, showing hew the store entrance is closed at night by a display case 

Using a Store Entrance for Night Displays 

Elevator Show Windows That are Dressed in the Basement 



( ( A WINIXIW display on Klfth Avenue Is worth more 
■^than a imice adverttseinent In all of the city’s 
daily papers." said the buyer of a larite New York de- 
Iiartment store, recently He found that atthouKh such 
H display wss not stsui by so many people, It uetuatly 
sold more goods. The window display Is more In the 
iMtnre of a class advertisement, because tt Is seen by 
those who aro out to buy, (iiid are Interested In the 
very things exhibited In the sliow window in addi¬ 
tion to this It baa a deolderl iKlvantage over the advei- 
tlaement in a dally iwpcr it requires a certain mental 
effort to construct from a word description and a black 
and white illustration u visual Image of the goisls that 
are for sale, and the appeal, iio matter bow cleverly 
worded, depends after all uiKai the ability of (he render 
to riauaiise the advertisement. In the sliow window, 
on the other hand, the gixsls are to be seen lu actual 
life, in proper surronudlugs. In attmctlve settings and 


In a <‘olor scheme (hat It Is Imismslble to reiinsluie in 
a newsj>aiM*r 

Ho valuable lias show-window advertising Isssaue that 
even the simis* given up to the entrance of a store Is 
lH>grudged. One of tin* latwl of New Y'ork's Fifth 
Avenue stores, that of the lirm of Lord & Tavlor. actu¬ 
ally uses the entrains' for dls|ilav puritoses I luring 
the day there Is absolutely nothing to In-tray tin' inoel 
(SMistriM'tlou of the ojien vestibule Ituf al the clos** of 
day. when the entranct' Is no longer of any use to ous 
fomers, pnssersby may mm the floor of the vestibule 
begin to rise and pr<>«ently a completely dresseit show 
window <nnerg<‘a from the basement and llinm up with 
the rewt of the windows And during the ev'eiitng i>edes 
trlans gane at an uid)rokeii row of show windows, and 
unless they kiww what 1ms Ins-ii done are puzabsl at 
not finding the slightest evldeins' of an entrains- any¬ 
where The vestlhnle showcase rematiis in inistUon iiutU 


well Into (In- nlglil, when (he deserffsl nveiine n-nders It 
ini longi'P of any ailvertisiiig vahn' i’heii It Is lowerwl 
to jK-rmlt of sw'ivping the eiitiaini' i leaning the jilate 
glass of the d(sirs and jmllshlng the brass work Thus 
everylbing Is piepart-d for I In- Imslin-ss ,if the follow¬ 
ing day, and In tbe morning ( nstoniers enter the store 
oblivious (jf tbe fact that they arc walking on the rrsvf 
of a show window 

At tlie liotlom of Ibis i>age aic two pbolognipbs taken 
frt>m exactly tbe same s(>ot, one of tbem i'\|h>s(sI during 
the (lav time and the other at night with tin- show win 
dow In plaiH' This lllnslrates bow I'omplelch ibe eii- 
trani'e Is fransfornnsl ’I'be nianin'r in w hli li this Is 
rhaie Is ghow’Q In the ais-uinpaliving drawing. In which 
the entraiifs* showcase ains'iirs In I lie ac( of being 
raisml A hydraulic plnngei elevaloi is usisl for tbe 
purpose. 

A dlfllcullv that Ibe luchlleels lunJ lo lonicinl with 
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-Itair •f f|w aMn) *KtrAnn !• ttw roof at * 



Nifht view photographed from the aame apot. The show window completely 
hidea the entrance. 


















In (lenijti. n« IIiIn rltn ntliit; Hliowcaw whs tl>a( of loakiitfo 
111 riilin wciillifi Siiccliil worn (IosIkihsI to 

(iirrj oft the wiilci that iniKlil leak iiroiiiid tho wIkch 
of llio sliowdi'c I oof will'll 111 lowoml tioaltion. unit 
hNo Io toko iiH'o of li'ukutfi' arouiid fho liottom of tlio 
HliowciiHf will II til eloviiteil iMwltioii. TUo form of tho 
iiiitlors iisihI Is shown In the ilrawlni; Flxisl Kiittera 
inn iiroiiiid the elevator well lit the sldewnlk level mid 
lire iirrmiKi'd to lit under the euvi's of the showcase naif 
when the hitter Is loweml. At the hottom of the 
show window are other hirnei iJUlterM airaiifted to 111 
under the IKed KUtters when the sliowciiMe is nilHisl 
and tm|) leakHKo I'Hkit the llxed initters 'J'hls sjstem 
liHH (iroveil effective In keeidiit; an iihsolntel.v di.v hase- 
ineiit 

Not (Mily la advantuife liikeii of the eiitinin-e simie, 
hut at each aide of the entiiiiiie me two nariowei 
allow windows with revolvhitr floors oi rnrntahles 
Kaeli window luav he dlvliled hv radial tiaaels altaelitsl 
to the turntahlo. Into four ioiiiiimtiaeats. mo llial four 
dlapla.VH inaj he made la the aanie window The uieeh- 
unlani that ofienitea the 1 iii iitiihle Is nr- 
ranjted to arrest the tarnlnn iiiov eiiietif 
aa eaell dlaiihi.v (sniiea Into view, mid hold 
If there for a iniimte or ao after which 
the tahle tin ns siiltti lentl.v Io loin;; I he 
ai \t dlajila.i Into v lew 

At each aide of these revoIvlliK Ulses are 
two loan allow wliidovva w hleh like that of 
the entraiKS', are mraiurial to he lovveied 
Into the Imseineiit vvtiere the window drea- 
eer mu.v arrmi«e tila diaplu.v The window 
dreaaer’a i haiulH'r lAteiids under tli(> aide- 
walk nloiiK the enttre fioiit of the at on' 
and Is well llluailiieil in the davthiie hy 
sidewalk llchta, KAtenilhiK down the en¬ 
tire leiiklli of this chiunher is n iraikwav 
on wlileli a In idKe or truck nni.v inn Unii- 
nliii; fransveraely are Iraekvva.vs iidiiptisl 
to receive window platforms nioiiiitisl on 
rollei’H The loiiKltiidlnHl Iraekwa.v is 
NUiik heiieath the fliair levil so that a win¬ 
dow platform may lie niovisl out upon the 
tniek, mid after ts'liiK imried down the 
tiHckwii.v to mil deslreil window elevator, 

Ih' moved on to the elevator mid ralsial Into 
the show window Ample apins' la pria 
vIiUhI for a nuinher of these platforms In 
addition to those on ilisphiv In the shovv 
windows, HO that the window dieaser niav 
prepare his enttre set of dlspla.vs In the 
liiisenient in davlltflit and note llii'li elTeet 
After a (oiii)ilete set of dlspln,ia has Im’I'II 
pniairisl, the elevators are oiH'iatval to 
lower the window dlspla.vs, which are 
(julekl.v movisl off ii|Kin the traiiMfer trm k 
mid aliiinted out of Ihe wuv, while the new 
diaplil.vs take thcii pline 'I'lie ildvaiilaKe 
of lids iinmiwenieiil Is Hint it nslnees 
lltklil work wlilili Inis lierelofoie hwii 
utiavoldulde, praitliiillv all Ihe woik Is 
done linrlii;: davllv:ht hoiiis, and onl,v the 
work of exi lianKhiit the new for the old 
displuvs iKS'd he done ,it iil;;lit 

All Ihe eli'MilliiH show windows Use a 
li.VllrHillh plnnm'i elevaloi eveepl lln* one 
shown at the exlieiiie ilKhl of oiir driiw- 
tiiB, Tlieie is ,i drlvewnv Unit paases 
under tills isirlloii of llie hlilldinx' liiakitiK 
It Imisiasihle to use n pliini;ei elevator, 
and heme an eleitrii eleviitoi is used In 

AltoKi'tliei the s.vsiem is most nnli|ue, 
and Is an exeellent exmiiple of eltii leiii'v 
enKineerIn;; as niiplhsi Io sloie eoiiHlnii- 
thm We are liidelded Io the nnhlti'its, Messrs Star- 
reft &. Van Vli'< k, for details uf lln- i oustim tloii 

Military Air Scouting by Motion Pictures 

By Ernest A IVnch 
il<l lun<* tluit rntfrifio 
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I hat the iiiotiuu picture has been directly reMlamslble 
for a number of the Germau victories since It has reu- 
ileieil It iMiswlhle for them to advance In the rijtht direc¬ 
tion without the likelihood of the men faltlnK Into a 
Imp Additionally, no appreciable amount of time has 
hocii lost in taking the deoialve atep. The new idati 
Is much safer and more reliable than In spying In the 
ordinary way. 

As to the nature of the special processes hy which 
the pictures are taken, It Is a carefully guarded secret. 
It Is statetl to bo the Invention of a Gennau clucma- 
togriipher who was so iiatrUitle that he dlsposeil of the 
exclusive rights to the Gennun government about two 
years ago 

What has stood In the way of movie air scouting 
bi'lng adopted has las'ii the hlurinesM which mars the 
films that are pnsluecd nhove while the flying ma¬ 
chine la IravellJig at a rajild puce. Swund, the earth 
has not been suftli leiitly close for the essential things 
to he illstliignlsheii ude<|uately enough 

In eouversntlou with an English motion picture pUo- 



Window displays are prepared at leiaure and transferred to the show window 
clevstors. 
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enemy's lis-atlon at a great height 
lliiiig llkel.v to fmilltate their iitliiek The- negative Is 
Han de\elo)ssl and ii positive piliit printed from Ihe 
same Ihe Hermans having made s|H'(lal provision for 
tills and a fevstdlolirs latei the plHiire is thrown on the 
SI ns'ii In the Heniian I'amp Tlie coinmmiding ollleers 
siiiiHtilzi the dim with Hie object of dlMcoverlng the 
weak jiolnis In tlie enemy’s position, which they lose 
no time in flrlng upon. 1 have It ou excellent authority 


tivgrapher of high standing, he firmly believes he has 
Hiiceeeileil In untying the strings of mystery which sur¬ 
round the tierninn liiveiitlon 

It Is his lonleiitlon that to control the speed of the 
swiftly moving iieriiidune with the lens of the camera, 
the Inventor has eontrlveil a self-oiierntiiig camera 
The ‘Telenst'" of tho film Is inanltiulaleil hy wind while 
the iiiaelilne Is in iiiotlou When the wind coming In 
the opisislte direction strikes a tiny fan contrivance at 
the side of the eamern. it Hiitomiitleally turna the crank, 
which then unwinds the Him on which everything Is 
iis-ordisl In due loiirsi' The chs-kworklike devlw alone 
eauses tho pictures to he photographed at a normal 

It also eiiahles the niDvIe-airmiin to eom»entrHto his 
enei git's on eontrolling the aeroiilane, for the only thing 
he has to do Is to ndeoae a small lever In order to free , 
the ‘'wind anu." 

At«rt from Ihls, a powerful lens has evidently lieen 
devised, affonllug a far grt'Oter Held of vision than la 
possessed by intvtlon pletun? cameras already In use. 
Not only does this permit the operator to soar higher In 
the air, but makes the plctarea seem as though they 
were Aimed Just a trifle above ground. 

In 1912 Lieut. F. N. Kennedy of the United litatoa 


Army conducted experiments with the molioa pkMte 
scouting work. He began the Jottfue/ OaNeice 

Park with the asatstanoe of Lieut Arnold. From on 
altitude of 1,S00 feet he turned ihe leoa toward the 
road briow, ahlftlug It hut slightly from one aide tp 
the other to cover It properly. 

“The one great dlfliculty," he said, in an interview ac¬ 
corded him at the time, “we encountered—hut It la one 
which can easily be remedted—waa tn iMIttltely Aoetd- 
Ing how much territor.v we were ootering." 

Tile British Army Council experimented In rather a 
unique way. They hired an operator to do some Aiming 
from the car of the airship “Beta." The teat waa this; 
The Inulskllllng Puslllera had to pretend to he a raiding 
party, While trespasulug In the enemy’s territory they 
eiidoavoreil to escatie detection from the aerial ocmits 
of the foe. Tho aviators were aware that their biding 
plaea was somewhere tielow them and the sohUera conld 
only save themslvi*M hy selecting places where the aoll 
or foliage matched their khaki unlf«rm. This was dmie 
to dctennlna whether objects are visible against vari¬ 
colored background. 

Steel Darts 

T he steel darts used by the French avi¬ 
ators have proved an effective weapon. 
TTiey are light In weight, running aceonl- 
ing to size from 45 to 00 per kilogramme 
(a little over 2 iionmls), and owing to 
their buoyancy are liable to drift with the 
wlml. On tills account they aro mainly 
used against extendetl objects, such as 
bivouacs In the open, eolumns on tho 
march, etc Tlieir effei’t can always be 
Jiidgwl by the eommottoii I'aiised among 
the groiiiis of Infantry or cavalry, horses 
csiieelally an- terrified by them, and this 
(‘onfusloii Hervt>8 as a guide for the aim 
of Hie airman. The rcttsons given for plae- 
hig the name of tho adjutant aviator Ufiz- 
orguisi oil the list ^>r the military modal 
show tho prodlgnllty with which they are 
thrown The annonuc'cmcnt states that 
in one da> this pilot threw 18 b«imbs and 
r».5<K) durlH 

Till' Ereiti li Jisirnal I'Acrof^Mlc In a brief 
aci'ount of these darts narrates several 
stories of their grout iwwer of jicnetra- 
Hoii, which It quotes from an article In 
tho tiorniHii Sf<(It:tnt»t'hr IVis-kcnsrAH/f 
b.v a Herman ph.v sleitiii, Dr Volkmann 
’J’ho pli.vsielnn says Uiat a Germsu soldier 
was killed at once hy a dart which struck 
him on the head Another soldier was 
struck on the shoulder by a dart that tra- 
versis] the ehest and was only clns'ked by 
the lilisixiiie, the niifortnnate man died In 
a couple of ila.vs Many other soldiers 
have Is'i'ii lltonillv nalleil to the ground 
hv the feet He calls the dart thrown 
from aeioplimes n very daiigerists w'ea|s>n, 
for the wounds prislucssl hy these darts 
neurlj ahvii.vs prove mortal It was a 
dart shot from a Kn'iieh aenqilnne which 
killeil the Havarlan general, von Mejer, 
as he WHS Ht(>pplnK Into his automobile. 
The French darts are urrangi'd In groups 
of 500 In stKK'lal illstrlhutors which the 
airman works when his slghter shows that 
he has rwieheil the siiot where tlw'y shtmld 
Isv launcheil There are oven times when 
the aviator simply tbniws the darts by 
hand in fistfuls. Suvs.-css depends more 
on quickness of eye and the training of 
the airman than on the sclehtlfic con- 
dructlon of the sighting device. 

An Eii«rine«rinff Foundation 

8 TTALI,T any funds given for the advancement of 
or aclencc are put In charge of some Insti¬ 
tution of learning, hut a notable departure frojn such 
precednnta was made nt a combined ineriUig in Naw 
Turk on the evening of .lunimry 2flth of the United En¬ 
gineering Society, rerirew'iitlng Ihe American Institute 
of Sftnlng Englnoera. tlie American Society of Meotaan- 
Ical Engineers, and the American lastltate of Electrical 
Engitieera, In eomldnatlon with the American Society 
of Civil Engineers, when It w*» announced that 
Ainlirose Swaoey of Olevelaiid had donated the imiit ^ 
|200,<KiO aa an initial gift toward a foundation,,iCof 
advancement of Engineering Arts and 
foundation Is for the promotion of the groatjcot ^ipdwff 
the engineering profeerion generally afid th« IwnjBiS^^f 
mankind. Tho admlnletratloti flf thO fund 
entrusted to a board of eleven triMteM' 

Mr, Swawjy, who has IpautlpriitMl tWa 
movemeiit. Is of tlie Am of Warper ft 
built the Wck. Terites and auiuy atM faltfwiowwi, «M 
la hUuMlf a vrril-ktmwo ipyd .jg tugmhtt 'df 

many pruoUawt «B||ltie«riaF and ,. 


U." 
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Doing Without Europe—III 


How the War Has Affected Our Mineral and Metal Industries and How We May Profit 


TIm Hump in Cepp«r. 

T bs eoMW iadustnr haa probably t«lt tba Injurtoua 
efacU of tbe Ehm^wan var more eerlouiriy than any 
, other et the leading Amertcan metal Induatrtee. About 
00 phr oent of onr copper has been exported almost 
entirely to the oouBtrles now involved In the European 
war; While much copper i», of course, consumed In 
tbe mamifacture of war material, the more constructive 
arts of peace are far more favorable for the copper In¬ 
dustry. We have coatented ourselves with exporting 
the meul in pigs, lugots, bars, plates, sheets, rods, and 
Wire. Europe takes our copper and manufactures It 
Into useful articles worth many times the value of 
the copper which Is bought from us. Obviously, the 
opportunity for the American manufacturer Hi's In 
entering the foreign markets that were supplied by 
European exports of manufactured goods Buropoau 
competition is, temporarily at least, destroyed and the 
low price for the crude material is such that manu¬ 
facturers would And in copper products a wonderful 
fleid tor devekgnnent. 

What Ittta* arsenic we make ourselves is a by-product 
from copper aod precious metal smelters We li^port 
large quantities from Europe. The American smelters 
can save much more arsenic than they do now, for 
tbe cheapness of the product has prevented the saving 
of all that was practicable. Although It la dlfflcnlt for 
plants exolosively producing arsenic to compete with the 
by-prodnet of the smelters ex<>ept In periods of high 
prices, nevertheless there are two plants In the United 
Htatea, at Breiiton, Virginia, and Mineral, Washington. 
Hm Beginning of m Barium Industry. 

Barytes has a wide variety <»f uses in the maiiufac- 
tnre of paint Ilthopone, wall-itaper, glass, artificial 
Ivory, Insecticides, fertilisers, and the like. The largest 
oonsuffiCTs of barytes are the manufacturers of “ready- 
mixed” paint and of Ilthopone Since the outbreak 
of the wur in Europe many American users of foreign 
barytes have been forcwl to hsik at home for their 
future supplies. 

About two weeks after the Euroiiean war started, 
Mr Maximilian Toch of New York city, a chemist 
wbose life has tieen spent In Improving fialnta came to 
the conclusion that the barium salts which had always 
been imitorted from Germany and which were largely 
used In the rubber, paper, and paint Industries of the 
United States, would have to be made lii this country 
If his firm was to continue In business His first step 
was to cast about for a pure liarinm ore lie found In 
Tennessee the only ore within shipping distance from 
the coast, conventoiitly situated relatively to railroads 
and waterways Moreover, the barite ore of other bwall- 
ties contained lime and fluorine, both fatal to the manu¬ 
facture of certain chemicals On th<> 5th of October 
last, Mr. Toch bought an old plant and began to rebuild 
If at once On the 15th of Novomlior he turned out his 
first carload of lairlum carlmnate, harluni sulphate, and 
liarium chloride. Since then about fifteen tons of va¬ 
rious materials have been nianufaifttured tier dai, luclud- 
liUf sodium sulphide crystals and concentrated, jireclpl- 
tnted barium sulphate, barium nitrate, and barium 
carbonate. Although It has been in existence oiit.v a 
few months, the plant has been unable to meet the de¬ 
mand. Its enlargement Is a matter of Immediate iMtees- 
slty. Thus has the war established the first sueei-ssful 
barium Industry In tbe United States 
The question arises how this yilant will fare when the 
war Is over and (he OermAus are once more able to 
enter our market Mr Xooh hokls that the German ore 
la no cheatier than ours, nor are German freights lower 
German eiml la dearer Germans have been able to 
make chloride of barium chea|>er than Amerlnitta be- 
enuae they have native carbonate and by-j^oduct hydro¬ 
chloric add. On the other hand, we have otUei advan¬ 
tages. Our sodium sulphide is of a high grade, which 
enables ns to market our other products at a lower rate 
With the DRW German war tax apd the high freight 
rates and tbe general expensive conditions, Mr Toch 
sees no reason to toar German competition. 

The Heavy ChemIcnU. 

It m important a mineral ag barytes can be utlUsiiHi. 
as Mt; Toch has so dariugty demonstrated Is possible, 
what mhg not he expected of a heavy chemical Industry? 

”9%* aameastut introduction Into this country of tbe 
ISoWay i^ooees, some y«are ago, for troattng salt, and 
tiw pnxnes for the decoiupooltion of salt by eiec- 
trieliy baa pcacticaity dilvou from the American market 
^^^WCtatiqna «f (post forms of soda and bleaching 
POWtfil^ wye |tr, Jt, Bowtsa l«arhle of the J, Russell 
OMhpiuty. His atatemetat to eignlfitnnt because 
^ liaittiMmMdA phtfit th« ^olvay Brothers in Bel- 
CfOd-likit'hMU doetti^ed. Erttnce or Oermany cannot 
to toto towrtsfir. atti the Bu^ pMuta am 


Thi» it to 6e recorded an the tcrond in»tallmc»t 
of the artUMent which wa* begun in the Uut intue 
of the ScixnTIFio Ambucan Our obfret in to tihow 
hou) vast are onr own mineral and nu-tal resources 
and how eomparattve/g little wo have done with 
them. Particnlarly inspiring it the work done by 
a paint manufacturer to render himnelf independ¬ 
ent of Buropean barium. Tnterenting too it tb( 
OovemmenPt effort to free ut from the eontrol 
of the German potath ayndicotc.—-E ditobs 


rnnutng at only one half capacity because tholr em¬ 
ployees have enlisted. 

"Our opportunity In this soda field is brilliant For¬ 
tunately for this country," Mr. Marble suraroa rises tl»e 
situation, “we have enormous deposits of salt chiefly 
located In northern New York 8tate, under the city of 
Itetrolt and la Kansas aad Louisiana, and we have Im¬ 
mense water-powers from which electricity can be gen¬ 
erated. Tbe manufacture of various forms of soda has 
been especially succcMisfni in this country during the 
last twenty years, and the effect of the European war, 
in my Judgment, will call for very large shipments of 
these chemicals to the Mediterranean, Australia. South 
Africa and Honth America, and this should lead to the 
running of the plants in this country to their fullest 
CHiMclty, so that the immediate effect of the war on tbe 
heavy chemical Industry will undoubtedly lead to a 
larger output, to higher prices, and to a more profitable 
bustuesH for the American manufacturer” 

Magnesite or carlmnate of magnesia finds an exten¬ 
sive use In the manufacture of brick, furnace hearths, 
crucibles. In Uk* digestion and whitening of wood pulp 
pai>er (for which purpose It must i>e transformed into 
magnesium sulphite). In the manufacture of crude car¬ 
bon dioxide, for making oxychloride or Sorel cement, 
and in the making of reflii«i miignestuiu salts Wo 
bn\e deposits of magnesite in (his country, but they are 
locatwl In (’allfornla, far from tbe eastern markets It 
may be that the opening of tbe Puimnm t'aiial will 
cheapen trsusismatlon to sueh an extent that we mav 
no longer be dependent ursin Euroja*—a suggestion 
thrown out by a committee npiiointed by the New York 
Section of the American Chemical Society to consider 
the relation of the war to industrial chemistry 

The mme commUt(>e finds that acctlr anhydride can 
Is' made without trouble in this country Ammonia and 
Its salts all depend upon recovery coke ovens, tbe iiuni- 
Is'r of which is Increasing as fast ns elrnimsfances will 
IMirmlt Yellow pmsslate and sodium cianble can lie 
and have been made from domostle malerlnls in such 
an amount as to provide practically the entire home eon- 
sumiitlon or a great portion of It so long as there was 
a suttlcient duty on them, but the present duty Is not 
enough to protect the American manufacturer and those 
who engJiged In the business s<mhi found It Imitosslole 
to continue Hydrosulphites in solution and oxalic acid 
can lie made from domestic materials Tartaric acid 
and citric acid can also ts* made, but raiHcal changes 
are called for on tbe part of our grupi* growers and our 
UuDon growera to meet the requirements of the chemist. 

The only mlueraJ aulistanee whleji has engaged the 
attention of Congress so far that It has set aside money 
to study Its development seienUlb all.i in the United 
Mtates Is potash. Fortunately for us this governmental 
research was set on foot before the ptv'sen.- war We 
owe this oongreetdonal activity to two clreumstauees— 
the controversy started by the Gerraan Kail Syndicate 
a few yeors ago and Uie utter dettendence of our farm¬ 
ers uiKin Germany for their )K>tasb fertilizers It was 
the farmer who roused Congress--the farmer with a 
vote—not the numufOcturer dependent on Europe 
Potash and the War. 

The war has served to accentuate this subjugation 
niul to drive home the alwolute necessity of rendering 
us Indepoudent of the great Htaesfnrt potash deposits 
AH the luduatriea dependent ujam potash have lieen 
affected. Lower grades of laitash which would ordi¬ 
narily find their nap In fertlllxers are bought up hy 
glass mskora and potters. Some manufacturers have 
even substituted eoda tor potash lu glass-making 

Few of us realise bow all-important la potash, not 
only 111 agriculture, but In Industry It is the chief In¬ 
gredient of many tortilliiers. Its salts are used In 
, the manufacture of glass, explosive powders, certain 
kinds of soap, and in mM'banieal industries. Including 
the manufacture of alum, cyanides, bleaching powders, 
dyestuffs, and other ohemlcals, among which are anien- 
Ite of {HttASOtuui, bromide of potassium, clilqrltestoE^-' 
ixitasidum, pemnnganate and mauganate of potassTuni. 
nitrate of pirtasslum, silicate of iioteMlunh’ai^ The 
olMiDioai manofacturoe alone dapeudent UtHui German 


potash salts sre of eiiormoiiK iniigriitufle Potash alum 
Is extensively used In ibe dveijig Industry and by 
paper makers ami leather (Iri'ssers 

Can we become ludeiH-udeut of Genminy for jiola.sh'' 
The annual Imports of potash snlt.s during the past 
three years have nverngiMl ahoiil (W>,(Hk»,(t(S) pounds In 
quantity, and gll.OOO.OOO In value These figures how 
ever, represent only a part of the iioUish salts onleiirig 
the Uniter] States, ns they do not Include the mipoils 
of fertilizers. The quaiitlty of uiaterlnls of this nhiss 
imported for eonsiimptlon during the last three jenrs 
lias averaged ahiml si'veii bundnsl thousand tons, vnluisi 
Ilf $4,miO,(IO(l aiinuaKy. Thus, It Is apparent Ihiil the 
value of the annual imports of potash salts exc(*eds 
giri.OtXMMX) 

Our Own Potash Supply. 

There Is a natural deiaadt at Searlcs Lake, California, 
of some 4,0()(l,fM)0 tons, equivalent to a few vears’ sup¬ 
ply for fertilizer alone The aoveruuient iierfomiorl 
a valuable service not only Jn ealling atteiithm to 
Searles Lake, but lu selentlflcally studying the region 
at great expense for industrial develoiimeiit Partly 
as the result of this governmental Interest an experi¬ 
mental plant has been built at Searles laike Its suc¬ 
cess or failure will be watched with Interest The 
Government has found that In Oklahoma there Is a 
possible source of sulphate of isilash. and that In 
Texas there is jiotash about ;’,20() feet tielow the surfats' 
Alunite, yielding after treatment about is per cent 
iwtash sulphate, Is deposited In Uteh, Colorado, Nevada, 
and Arizona 

But the great source of potasli Is the felspar and 
granite rocks of New England. Many of them contain 
from 8 to PJ |)er cent of iiotash As >et no eommerelnl 
procees has been rierfeetwl for reuderliig this iiotHsh 
quickly avallahle to plants Mr W H Bowker, whose 
couDiS'tlon with the American Agrb ultiiral Chemical 
ComiMiny enables him to speak with authority says 
“There Is a great fortune awaiting the man who 
can invent a feasible and cheap firocoss, but Ibe iiotasb 
must be soluble in water, and It should is- iirtsiueed at 
a cost not exceeding $20 n toji (on tbe basis of muriate) 
laid down In the Eastern markets, for If put to It, llie 
Germans could sell tbclr potash at that prhe In this 
market and even for less ” 

The Powerful German Potaeh Syndicate. 

This leads on<' to liuinlre into the ticriiiaii situation. 
The Stassfurt mines can raise and refine the mineral 
for $8 a ton The price In cargo lots varies from $.'15 
to $.'14 a Ion, delivered at seaboard The German Kali 
Syndicate si'cs to It that q handsoine profit Is maln- 
talnevl by limiting Uie pnslmtloti of tbe mines and by 
living the I'rlee arbitrarllv Prof II a Huston, who 
Is sjild to take tare of the Kail propaganda In our East¬ 
ern and .Southern States, has been ijuirled as saving 
“We have one hundred and liinetv mines forty of 
whnb would supph tbe world veij iihsdv We are 
prepared for almost aii.v sort of enieigein v dem.iiid ’ 

If the sltualloii is thus correctly plcliired, if (Jeimanv 
can release large ciuantltles of iiotas)) when tbe war Is 
over, slmi'h by nilshig the embargo on pnsluetlon 
placed oil tbe mint s hv the Kali Symlhsite, al.leil by the 
lU'lehsGig, what are the (Imnees for an Amerhaii iiotasli 
Industry? 

The question Is so Imisirtanl, taith to agriculture and 
industry, that the Unllcsl States GiHiloglcnl .survi'v has 
eiidtstv orvsl to hs ate deiKwIi,« hi this count i\ and has 
followtsl up every tine that sis'iued to luomise lesults 
of Imiiortanee And the Itureuu of Soils of the Hejiart 
ment of Agricultuie has luvestigatvsl Ihe kelps 
Kalp a* a Source of Potaah 
Proliably the leading aiithorllv on the imssihllltles 
of kelp in this country Is Mr Kr.iiik K Ciuneion of Hie 
Uidted Stales Deiiartment of Aginnitnre The dried 
kelp," he tells us, ■'eoutnins from 2l> to .'t.'i per cent, 
or VR'eastoiiallv even more, of potasNhim i hlorhle and 
Is more di'slrahle than manure salts or onllmiiv mar¬ 
ket grades of laitash salts not onlv Isa’anse of Us high 
laitdenl of isilash, hut las-ause of the reiullh derom|M«. 
able orgiiuh' matter, a eonteiit of about 2.1 im'i cent 
nltrogv'ii, ami a|i[iri>eiahle amouutB of readlh soluble 
phoephates, all of which give It an hnisnt.uit feillllzer 
value 

“Tile recovery of high-grade isitnsslum i hlorhle from 
Ihe kel)) Is no more Uiffleult Ilian from the Stussfurt 
salts The recoverv of toilliie and orgaiiii prodinds. 
leaving a residual rich In laitash, is i|ulte fe.isihle, Imt 
has not yv't lieeti attempted In this eonurn eveept on 
a laboratory scale, althougli now prmtised lu Jaiwiti 
'^'Tho amount of ixOash salts ohtatiiahle amumlly ffiym 
kel^j cannot be sUtetl at all satlsfnelorliy at ppcaent., 
U is certainly large, and If eaivful s^jjervWon of tlw 
U'ds and liarvcotl^ bq pjovldtq^, It'■swmiM safe to as- 
^ (Otnofnded «m page jBi) 









_ SCtENTTFiCAMEiaCAN _ 

II—The United States an Undefended Treasure Land 


W« Ar« Short of Arm* and Ammunition for Rofular* and Militia, and Hava Ab*o- 
lutcly None for Such Volunteer* a* Would Have to be Raised in th* Event of InVMlon 



\Thr ih'iiih ' <>/ lh( vuirs oii lh( ih ftnurh mk 

wruv of th( I nttrd Statt s thou n our rlc/tlorolUr Itit k of 
Ihi fifiti ffUHK, riflct, ammunition, untfotrnn, htiU. Itaun- 
porlalion iquipmint and I'ariouK Hupphi t, unthout 
V'hir'h Kcfirtar'y Hryan'ti army of ‘a million I'oluntriOK” 
trouid be a mere mob of no military value irhatnoever 
From Pienidcnt Waihtnyton to Frrniilent Wilton, the 
F,ieecutiv( ban p> rtUtently urged upon Congieiot the 
neremrity of promdlng, *« timet of pear r a body of citi¬ 
zen toldKry properly trained and eiiuippcd, a tih u hieh 
intlnnlly to mnl and repel any invittion of thr t riited 
hint ft VV«/A etiuul pernttenr y, Pongrett (ej-cipt rtur 
iny pertodt of lear) hat rvfuterl to httin to the uarn- 
ingt of itt I'retidenlt To-day, Ihankt to Ihit negleet, 
tht I nitrd Stair t, the ru'hett of the rir k t ountriet of 
the uorld, i« thr mott opryi to tnration The ocean, 
onee a linrnei, non, Ihankt to tteam naHgatirm, offert 
a ehoier of half-a-hitndred hiahieayt, by u ay t>f any ont 
of u hieh a pit! t latt you < r, in the reent of thr dcfiat 
of r,ui fhet, might, iiithin a ireek or If a dtiyt. 


vvorkliiK Ih fill mini, mid (Ct4 of llnsn* miiiti am 

iiciuiill.v nl«<i (i(h**rK an- under contrnct 

<>t ftoid nrtlllery nniiniiiiltlon. there Ih only u Kinall |kt 
L vulose of tilt* total amount rctjuircil 

Lack of Field Artillery Gun* and Ammunition. 

We have in the banrU of troops, or aton-d, <l't4 erttu- 
pletoil (piiH. We have under uiHuufncluru or contract, 
22*1 Thehe (tuna will probahly not be completed for at 
leant it year and a half In other words, the laiinher of 
C(>m|>leted ituim Is a little less than half the total num- 
1m*i dH'iiied nc<-(>Hsarj for the (leld force of tidP.OOd men, 
mid j>rovld<|« no ifiins wlmleier tor the eoastSTuard 
iiiMips or new \oluide<‘r or(puilwitlons which wdll b<> 
reijulrod In addition to the .'HKMKKi (leld force Of am- 
niDitltion, we have, made and under contract, upproxl- 
inutely 30 i>er cent for the entire project of Kuna 
11 ,202) Half of tills Is under inanufaetiire oi eontract, 
HO that there In not more than l.f jier cent nclually 
coiuplelisl Koi the unus on hand and under uiaiiiifac- 


ture we have, of ammunition on hand and under nano* 
facture, about 41 piT cent; actually on hand, atiproxi- 
iiinteh. 20 5 ia"r cent For the (tuns actually made trtM) 
we have 27 iHir cent of the ammnnitloii in>cvHSMry. For 
the ftuns now in the hands of tlie regular army and 
nillUin we have almuf 44 per cent of the ammunition 
iieeesKury it should lie remeintiered, however, that the 
giiiiN In the hands of the regular army and mtlttla at 
the present time arc less than half the gunn required 
for thCMe forces when proiierly equipped with RUiia, 
e\eu under our schinno for the assignment of guns aud 
animiniltloii, which is In Imth instances flir lower than 
III any of tJie great armies to-ilay, and the present war 
Ims Indicated, In the case of one great imwer at least, 
that the consumption of ammunition baa exceeded twice 
ihelr maximum estimates, ami that the proisirtlon of 
artillery will. In future,, la* increaaed. 

'At I he rate of eveil'||8t yeur'a apjiropriatlons. which 
were the largest maW for Held artUloTy guns and 
ammunition. It will take between eight and 


land a fully <i/utpptd ativanee fnrre of 200,- 
OdO hiohlg-trruio d hoopt To oppott thlt. the 
Initrd Statet in thiity dnyt, could < on< r n- 
trnte, at thr mott, 10,000 legulart and 00,000 
militia 

The prr ten! tenet of (iilirht is yiiOlithid 
aith a rieit to bnuuiHO hr Ion Ihi louotip 
at laigi anti Congntt in iKulirului tin tint 
fatlt at legardt thr ntllilarg rh h ati U ttur tt 
of the I nitf d Slalet, Th' g rt yn tt nl the r r tail 
of tirekt of ttudg of the problem by tin idl 
fonal tltiff of the Sll^,.^Tll■ll -iMmic rn 
tin iiiiiitr of rrhith only the hiohetl mllttaiy 
oOii lah and thr Inlett offtruil doiuiimitt of 
tin Will III iiorlment hare hern tuntullid 
II hill i\ I'liiiuirtt going to do about itt 




These men »re rcen^its, not soldiers, 
it UlKK at least its numts* to mak* tbo one Into tbe 


nine years to complete our jiresent modest 
estimate for guns and ammunition, and the 
necessary equipment In the way of ammnnl- 
tlon trains and other accessories 

We Have Absolutely No Artillery for the 

Needed Volunteer Coastguard Foroa of 
M0,000 Volunteer* or th* Vaet Vab. 
unteer MMiU Foma* that Would 
Hava to Ba Raiaad Back of Our 
Front Lino, 

This total number of imns, 1,30(1, rei»e- 
seuts practically only enough guns for the, 
field force of 500,1)00 men made up of tbe 
regular army and the militia brought to war 
strength and with necessary new orgatdni- 
tioiis. It does not provide a Mingle modem 
type held gun fur tbe ooastgnard force or 
one for the great force of volunteers which 
will have to he promptly raised In time of 
war. These force* will be helpless agahwt a 
well equipped enemy with artfilery, apd It 
can be a«sutned as certain that any attatiiing 
force win be fully etinlpped In all iiartlcu- 
lara. Is this bapbasard poltey elt)i«r Just of 
fair to our i^olunteers? Are they hot enUtted 
to such equipment aa will give them a 
lug- ehancef No adequate ateos are helait 
taken to iworlde tt The 'iveselit •nttte Ctin- 
bulkliBE resoTOoe# eC tti* Btete*. 

workteff day aud nigkt luit jikW 

$m teir defichmutee i«' ■ 

within one and a hatf Rdtte; te te; 
within a jietted wMeft tnwl# 


OtSMT. 
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raoiit moderu war* hikI wltiiiu tJie i>**rIo(l wtilch v^ould 
I'l all prolwblHt.v dotPnnliH* tbp Ihnuc Th**w* arc 
niid dljMiKWWalile fhdK. Tliey cantMit l»p coutnivpttpd, 
niid wbat la worse, tharo xeemM lltHe Inclination out¬ 
side the army to make any effort tu improxe ttic'se con¬ 
ditions 

Dtirinf th* First Fsw Months of m War of Oafanss 
Against a Hrst-alaaa PowarWa Would Raquira In 
Rsgwlar and MUitla Flatd Foross, Coast ArtiU 
lanrt Coastguard Foroa, Voluntaara, Etc., 
AJMMit 1.000,000 Man. 

The flgnrea aa to men required, tor the fleld force attd 
coast guard, rtaireaent In round numbers, IncludinK the 
coast artlUery and Its rcaervcw, al>out HXt.CKJO of meii. 
regular, militia and voluntecra, as the ford* which will 
Ik* needed at the eommetwemerit and durtng the Ont 
few moiithH of wur—ii nillUon will Ik? more nearly c<>r- 
lect wbeu all the dumundM of the Kltuatl<ui are oonald- 
ered. When it Ik remembered that during the ('Ivll 
War, when our i>opulntlon was about one third of what 
It la at proaent, we bad, North and .Mouth, nearly 4,tK»(),000 
different taen under arma and that we had hIhuiI 1 ,2b(>.- 
OCtO North and Houth under anna at the end of the war. 
these ittrureti do not aeem to be unduly large TliU 
statement shows what we have lmm«idlately avullnble 
(00,000 mobile troops and alxmt half the const artillery 
reqnlredl and what wo shall need In order that we may 
tie reasonably well prepared tt> meet successfiiM} the 
first shock of war with a flnst-claaK jwwcr, and it is only 
for preparation for conflict with siu'h a power that we 
need fiortleularly to conot*m ourseUcKi The Utile wars 
with Uttio tiutlons, we can take our own time (o i)reiiare 
for. In fact, our peace force, If we provide the iipcck- 
aary (rrRnnlKatlons to complete three taethral Infantrv 
dlvlsloim with their iieceamiry artillery, three cavalry 
brigades, the ii(<ccaaary auxiliary trootm, etc, within the 
continental llmtfs of the I'nlted Htates. will generally l*e 
suflldent to furnish an eiitedltlonrry force for minor ofs 
erations. The big wars with the fully eiitiljiped, strong 
nations, are the wars which threaten us and the ones 
for which wo have made no preparation, worthy of the 
name. 

Ths Army Staff Asks for a Sknall Standing Army With 
a Largo Trained Roaorva of Ragulars, Militia and 
Votuntoors With Tholr OfBoara Back of It. 

The policy of the Army Ooneml Htaff has not been 
for a large standing army, but for n standing array 
ad«<juato for tiie iKdIce work of the day, 1. c. an ade¬ 
quate garrison for the Fhlllpplm>s (20,(XK) roetil, a gar 
risen for the Hawaiian Islands tlttOOO men), for the 
I’aiiama (htnal (tt.OtX) nieiil, a Hninil force* for INdIo 
I tlco and AUtsku, umonutlug to a regiment each, and the 


reiualndei within (he lltnltN of the coiKlneiiliil ridted 
Stales It Inn, reconmieiidod that the regnlai iiiin' In 
the I’nlletl Mateis Ik- lneren,sed, so uk to iirovide llilee 
tactical Infantry dlvlMtons In the contlnenlal I'nUeii 
.Mtates, Ihret* cavalry brlgudeh, and a division of army 
triKUw and a coast artillery foice of approvimatiily 
IW.tKH) men in time of jicace It baa advcM'ati-d a form 
of enlistment, under which men could la? transfern*d to 
the re>«»rve as soon uh they were siifhclentlv tratnetl 
and theli places taken hy others Its recommendations 
have It'd lieen la-eded hy thmgress, and uiion the com¬ 
pletion of our foreign garrisons, the tegular forces In 



American field gun in pooilion. 


the t nlU*il Stnp-ti wilt he sixteen regiments of Infantry, 
with alsmt N4t) men per tegimeid, and eleven and two 
thirds regiments of envalry, with about the same 
strength iK*r regiment, three regiments of fleld artil¬ 
lery, with twenty-four guns i>er regiment, and certain 
auxiliary troojis is this an adequate fon-e for a tsipu- 
htllol) of nearly one hundred uillUons of people"' 

Our PraMnt Effective FUld Army (Regular* and 
Militia; Couki Be Put Into the Yale Bowl and 
Leave Room for a Came of Football. 

The mobile troops In (he I'nlted States, uiiiountlug to 


alsiut (hiee times the |hillc«' Anre of the cllv of New 
Volk, taken wllli llie iinsimtul of tlnit poifloli of the 
mlllllM whldi 1m ettideiit and leadv foi mom lee, enii all 
IH- put Into tin* Yale Iloal ami room still 1 m* left for a 
game of football Think of it’ The total availahle 
mohlle tnK^jis Is lews than ono third the number esll- 
luatcd as m*t?dt‘d fot an ade<nmt<' toast guard alone and 
tailv about one sUlli of that netali-d for the field foro* 
and no steits have been taken or are la*lng tJiken to eor 
rcct this alarming condition No oni> who Is familiar 
with the subject exi)ects the country to maintain a force 
of the strength of Hint vvhleli would be needed In w'ar 
on a war footing In time of iwais*' but they realize fully 
the necessity for making In the greatest detail all ar¬ 
rangements for preiwring iwoniiitly the forces Which 
will la* needed In ease of war, and esiH*ehillv do they 
realize the ahsolnte necessity of having the ri'giilur 
army and the lullKla so muiiitnlneil ImiHi as to reserves 
and (Mjuipimnit, that Hiev can Ik* inimedlult-ly brought 
to full strength, fully aniasl and tsiuipiK-d. and with 
reasonable rt*serve sn|tj)lles 'I'he neci*ssllv Is also ap- 
pr<>elated foi completing, In advanee. all arrangements 
for <*oastgiiard troops, Ixs-HUse, iis stated alsne. It wilt 
be destructive to the iist>fulness of Hie field force to 
Htlenipt to take from It (oastgnatd tnaips Moreovet, 
the demand for the coastguards wilt be sndi as to make 
It ImiHisstble to supply them from Hie regulars and 
militia, without entirely using «(> Hie availahle force of 
Ihesv* triHips 

Th* Shortag* in Small Arm*. 

The reserve In the eas<* of small arms is lietler than 
in an.v other detail of csiui)iment exei*ptlng small arms 
ammuidtion, Imt even In the ease of small arms (ser- 
vlc*' rifle» the amount avallabh*. t«>h,(M»(», tneludlng guns 
made and tinder manufacture, is Insufficient In view 
of tile numlK*r of men which will Ik* nsinlred for the 
fleld force, vsatstgnard, and additions to the field 
force ill the shaiK* of voluntts'r organizations In Hie 
early stages of war Tills force will umhaitiledly 
steadily incn-ase, and will Increase at a i>ace which will 
he far Is-vond the ca()«c1t\ of (he arms factories to 
meet The wastage In small arms ts alwavs heavy 
Many are broken many irn* shot to pieces ]n action, 
iiiuu} are lost Hiiongh capture, tliej are bent, injured, 
and jnit out of commlsaion in various wa,vH Tin* reserve 
of small arms should Ik* lllK-ral -not less than a million 
and a quarter The presc'nt pollev of pstaMlshlng a 
reserve of a million Is lioiolv sutllelent to mi“e( the de 
inands of the first few months and right Iutv* It may 
lie well to iKilnt out the InadvlMilillltv of Hio (iovoriiiiicnt 
attempting to inannfaetnre exclnslveh its own military 
(roiMilMrffrf on page 16<) } 























Steamer taking coal and two othm waiting thair turn. The upfwr loading atnthm. 

Heat from Our Lady of the Snow 


Coal-Minin^i: in the Arctic Circle 


T IIB Bucceaaful mining of coal in Hpitabergcn, iinil 
tUc erection Ihere of an Ingenious ciiblcwHv for 
trUimiKjrting It to Kliit>H, enlls ottciitloii to tlie devetoix- 
mciit of this Ktmngo iirchlpelago in the Ai'ctlc circle It 
W Just over ii jear ago that this famous group of 
Islands, ijliig some 4(K) mllos north of Norwu.v, was 
declared neutral territor.v This was the result of a 
ooafereiice l)otween the aovernaients of llussla, Sw(den, 
and Norway to settle the (|uestloii whteli was fi'tspiently 
asked as to who really owned .Splt/lieigeii The <‘<iun- 
try Ik now ot>en to all nations and Is go\enied by a 
Joint hoaid eonsistiiig of one reprewntatlve of each of 
th<‘ thrw jKJweis named It laid long beiui known, of 
course that coal existed In SpitrlH>rgen, Jtist as It does 
In (tiLs'iihmd and Alaska It was genenilly Isdlevtd, 
howevci, that It was tiai pool and the seaiiis liisutll- 
clenth thick to iiroie of anv commercial \alue 

>So fai ns Spltiihergeii Is i onceriied, oiiliilons on the 
value of the coal hliig there have grealh (hanged In 
the snnimei of HU 1 some twenty-live large cargoes of 
eoal weic mlmd and exported, the output In the fol¬ 
lowing year Iteliig liicreuscd to ovei one hundred car 
g(K‘s, while to da\ Isdween WK) and Ht)f» shiploads of 
coal are carried away from Its Inhoaidtalde shon-s (hir¬ 
ing the summer iiiontlis 

The coal found In SpltsdH'rgcii Is of good unulllt It 
eontaliiB only 'd is<r cent of rtsl ash, no slag at all, nod 
Is free from slate The pi Ices olitHlnahle aie goisl. and 
amount to $l isu ton In ,y(heiit Hay for dlrisd sale to 
the whalers, ffi at Troiidhjeiu, Norway , while Kiigllsh 
coal on the nollh coast--In llammerfest, foi exniuple, 
the most nortlierly town in ICurois'--cosls alsiiit #7 50 
IKT ton 

The coal often conics to the suiface, and Is worked 
by a Hostoii cotriiiany, which has secured In \dveiit 
Hay a coal-held thrw to four miles long The company 
has undeitakdi tiirthei expeditions yvlth its steamers, 
and inis also fooiid a coal lied In .Saxon Hay at a height 
of -KKl f»s’| aliove sea level, which, hoyvevei. Is not suf- 
tlcienlly iirodintive to pay for Its working At ('a|H> 
Ilolan yen goysl lotil is also to Im‘ found, thongli lieie, 
on account of the hcayy smf, the working Is fiaiight 
with consldcrahlc dllllcnltles (»n the othei hand the 


By H. J. Shepstone 

eomiMiny has taken mer a (sail mine In the yh'Inllv of 
the tish-uil holllng bouse In tireen Ilarlsir. feet 
above sea ley el, yyhlch yields a very good and tlrm eoal. 
and hero there are good landing facilities 

The working of tin' coal, yvhlch, up to the iir(>sent, 
has issui carrbd on only in A<lv(‘nl Uav, Is adyaiioed by 
gallery-drtybig The gall(-rl(>H aie driven almost hori¬ 
zontally Into the inonnlalns, the (oul lielng cut, and only 
looim left us supports W’allluK Is not necessary, an a 
temiNwalure of -12 deg. Kahr prevails In the gallerb-s, so 
that the mouiilHbi r<>malna (]nlte (Inn. Tlie working 
of the iniiK Is. Hctsirdbig to the time of the year, 
dlvldisl lip Into two t>arts—the summer and the winter 
(iimpalgiis For the summer camiiaign, which lasts 
from rhi> lieglniilng of June till the middle of Keptem- 
lier, 2tH» men come from Norwa.V to .Vdvent Bay by the 
company’s steamer "Muuroe” I luting the winter iziily 
1(10 men remain there They work »% hours a day and 
live, from eight to twenty men, in yvorkioen's houses, 
yyhlch eouHist of Isaird portitlons fourfold thick with 
cardboard betyveen 

The Coal Is (Mrrled from the galleries at a height of 
hImuiI (k50 feel alKiye the level of the fH>n. and Imme¬ 
diately lIpiMsl, near to the gallery month, ovet a chute 
Into a ho|i|M‘r yvbich (•xtends close up to the (sialing sta¬ 
tion of (he roiK'way The yvlre ro|)eway then carries 
the C(ml dirts'l Into the shl|w The ro|>eway isissesaes 
a miller heavy gradient from th(> loading stutlon, 
located on the luounlaln alsive, to the unloading station 
elected In the scu Its horlKonlal station consists of n 
bo|i|>er building and a susia-imloii rullwu} circuit on 
yybicli tin* roiieway cars are loaded They arc then 
pushed out of llie station by hand and coutdc Ihera- 
sc|y(>s uutonuitleally to tbc traction rojay, which Js In 
(onslanl motion Tlic ro|H*way runs over sixteen yvisslen 
siipiMirts and has n free span of MH) feet from the last 
siipporl to the unloading station in the sou The depth 
of water In flout of (he unloading station Is .'1(1 feet, so 
lb.it large (s-ean steamers are enabled to come alongside 

''IMs-lul dittlcuHies hindered the erection of the ropc- 
yyay. as all building material. Including logs from TiR to 
0.5 feel long, bad to 1 m‘ broiigbl In liy slil|i Tile driving 
shea yes, iiial the break regulator yveigbliig about two 


tons, had to lie llfti'd by means of winches and steal 
roiies. the boulders mi the mountainside, which were 
eoniliiiially crumbling ayvay, presenting very couatder- 
able dlfflcnltb'M The idling of the supports and the 
laying of tlie fomidatbzna of the structural parts were 
much ira(H>d(sl by the iiermancntly froaen ground. Only 
under the direct rays of the sun does tho ground thaw, 
iiiul then only, to a depth of S im’hes’ All boles, there¬ 
fore, hod to la* blasted with dynamite. The pile-driver 
was then set on the ice and the supports driven into 
the hi)l(*s At the corameiKVmeiit of tho erection work 
the company’.s steamer was not successful In getting 
liibj Advent Hay. Is-ciiuse S)>lt»bergcn was surrounded 
by pnck-lce- it was, therefore, necessary to drag all the 
building material oyer the Ice on sledges 

NplfElK>rgeii has now undertaken tha supplying of coal 
to yvhfll(*rs cruising In the [tolar sea and to tho north 
of Noryyay, thus ci>m|s‘tlng with the Bngllsh coal pro- 
yionsly tinrluilleiigysl there This state of niralrs has 
been thorouglily grusissl, and an lOiigllsh company has 
taken In baud tbc milling of u 8|ittzlH>rgeu coal-bed. 

The Current Saiq>leai«nt 

llK current Suppliemsnt of the HciEKTiric Am«u- 

( AN. .No 11041, for B'eliruary l.'lth, la uiiuunally 
yarhsl In eonteiits and Interest Mend', the Iloyal 04ty 
of I'KIiloida, tells of discoveries that throw light on 
astnuiomy us practised centuries ago Waste lu Hiring 
and Ltlscburgliig Employees raises and dlactuisoa an 
economic (juostloii of the greatest tmpurtance to every 
employer of men and to every student of economic sub- 
)(»1 b Making Safe Steel Kalis di*scrlbee a radical method 
of treating material to',eliminate certain causes of fre- 
([ueiit failures In l•Hllyvay rails New Fiiuiuil t'oiidltlona 
In the Faiial Zone glv(>(( some details of on expedition 
that Investigated the results of the enyatlon of the 
Oatun liHke. Other articles treat of [irotcyctlon of ships 
against torpedoes; u review of (Ievelo[iments In wireless 
telegraphy : the inventions of Kdyvard Weston ; Twilight 
Sleep; n war-time fertiliser, the Treatment of Blast B'ur- 
nace (las Is continued, and there are other matters of 
ralne to all yvho like to kiwp themselves infonned on 
the doings of the scleiitlllc world 



i'he aerial cableway as viewed from the water. Tit* dcUaWBf nnvhki; 
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SCIENTIFIC AMpilCAN 


Inventions New arfd^Interesting 

Simple Patent Law : Patent Office Niews; Notes on Trademarks 


grtpitfa for Destroykiff Airahise I 

T itlB rectmt raids on the Enullnih 
'and French coast towiw by the 
ZeMtetln alrshlpa have given frwdi 
pdint to the dUctuslons of methods 
flt dalMHM* agaliwt aerial crnlsers of 
thia aort, and how they ran beat be 
deatroyed. It Is evident to all who 
have considered the subject with a 
knowledge of the oonstrucdou and 
character of these craft that a shot, 
even of large else, penetrating the 
huge gaa reservoirs la not likely to 
have any serious effect, for the gas 
would be llherattsl so slowly from 
any ordinary slaetl hole that the ves¬ 
sel might not be acrlously Inconveni¬ 
enced, and even If eventually fsan- 
pelled to land on ats-ouut of the In¬ 
jury. might easily keep the air tnitll 
It reached friendly territory To be 
effective, therefore, a iirojectlle to 
be used against airahijia iniiat lie 
caiwblc of producing an ojtenlng In 
the envelop of very considerable 
alse 

It Is Interesting in this connw- 
tlon to note that the aubjts't has not 
been overlmiked by those who make 
a study (»f military subjects, ns Is 
Indicated by u patent for u siceclul 
projectile that was lasiusl rc*ceiitly 
to the Urm of Hlr W (J Armstrong, 
Whitworth & <T<»,, the great luilldcTs 
of warshliw and guns. The Inven¬ 
tion is lllustralcsl In the iicsompany- 
tug drawings. It will he sesm that 
this projectile carries In longi¬ 
tudinal slots emt In Its head a series 
of pivoted blades H, which ordi¬ 
narily ore held in placa* within the 
shell hy a cllsk F on the bring pin 
A, which engages a notch (I In un 
arm f each blsdc The (Irlng pin 1 
Is normally held In plaec> by a light 
shearing wire (\ hut when the pree 
Jectlle la bred from a gun the shes'k 
of the discharge, acllng through the 
Inertia of the firing t>iii I causes 
the pin to Is' thrown iKjckw'icrd, 
shearing the wire f, aiKl releasing 
the bliides H, which then open out its 
nlr pressure or centrifugal force, and the 
this condition Is (‘apaldc of tearing an o| 
envelop of the airship several Hint's (lie 
the shot Itself, and the whlillng motion of 
Is espected to add to this result. Hut luei 
of the envelop of 
the gas compart- , 



w explosive projectile that tears open the gas bag of a 

will foi.s' the llring i>lii I forwaril, shearing the secoi 
ier.lriilliliig wile E. iintl ilrlvllig the tics'dic' lailiit If in 
contmt with the ih'toiiHtor / whlclt evplcslc's the she 
It win he scsMi IliBl this evploslon la etileultilc'd to tui 
plate within the hotly of the airship, with the test; 
of illsiuplhig the gas tsintalliers, and piobaltly llrli 


ilro\liig the enil 
telling Instant 


Watchinsr Distant Machines 
from a Desk 

By Herbert T. Wade 
I N manufuctiiring and all otiici 
'mechanical o|K'rutlons where an 


suits fictm a given plant oi c'tpilp- 
iiieiil, with a iKcd oi minimum ex- 
is'inllliire of eiiergv, power or is'r- 
Huiial attcntiini. it Is naturally of 
fiindauientHl iiiipoilance to secure 
■ nil acObfrale kjiowIcilge of tht* ]H‘T- 
fonnance of a given mnclilrie or In¬ 
dividual In short. etlicK'iicy studies 
niiij he divliletl I'i'Ughlj Into those' 
where the itcrsonai side, dealing 
with the liiliorcr or oi “rattv c. Is 
paratnount, and thosi' where the out¬ 
put and isTformunts' of a glvc'ii jia- 
chlne are investigntecl Mllleleiiey, in 
other words, is simply a ratio, and 
the higher the perceiilage of actual 
output or performance, as tomimred 
with istsslhle iK'rformunce oi oniiiut. 
the greater the return to the' wage 
payor or owner Tht' mechunleal 
piolilem Involvfsl In studying tint 
jH-rforntaiice of a muehlne in Its es- 
senit' is of till' siniiilest , a shaft 
nniki's so niiinv ievolutions, so mauv 
v.irds of I loth art' woven liy a Icstm, 
so many laiireN of fltair are parked 
.It a toller iiilll, so ninth eurrent 
imsst's llirongli .i rts'ordiitg wiitt- 
metei, an ele\iitoi travels so manv 
miles on its daily travels, and a 
thousHial and out' othi'r orienitlons 
All tlit'se Items must Ivo t'oi)sideri*d 
in relation to some unit of time as 
a I alt' of pristucllon or measure of 
I'fflelt'iiey, and must he Inilhated 
plainly to he illgt'stisl hv a ii's|s>tisl- 
lile head of the ))lant If one of ten 
lille, the ontiml Is eoni's|siutllnglv ilei reused 
t'lil for the lenglli of time It Is Inois'ratht* 
triis of eloth Hit' Is'lng vvotiml off the listni 
ed pisslnetlon, then' is a eoi responding loss 
Aeeordingly, any ilc'v ice that assi'nihlc's 
irmatloii of a ii'iitral lieail tin acInitJ ns'ord 


only result cxiteet- 
cd of this new 
projectile for II la 
constructed as an 
expUwlvcvshelleon- 
tulnlng a charge 
of high e.xploulve, 
as shown at J. 
After the firing 
{tin A has severed 
the restr a I« 1 n B 
wire C. Its mtive- 
laent 1« atlll limit' 
ed by a Oecond 
abearing wire S, 
that paagea 
throuidi a slot n 
In tba idn, nod do 
orfMiMtry m o v «• 
ti^Bt the sboU 
wtU In ItN 

dtecbkmv WUon, 
how#(w, t1» ?*> 
t«<id«d blr)4«» B 
stfikb aiiythlag 
c reakrt- 
a,aop tboF' ar« 

m Mr. ««*' 



iici v is iMvalu- 
1', not only as 
inilleiithai of 
lilt is hiipiK'iilng 
Hie Instant, hut 
svippiving a 
<|s of (simpara- 

; The ctlii Icncy 


■.nggesHon, hut he 
so present tsl as 
actuallv to sis'ure 
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trHl tx'ud. tJifrc hun ovolywl reopiitly nn liwtru- 

iu(>nt known HN thf iiroUui'toKraph, wblcU In coDncctloii 
w'lth modern metbo<ls of oi onomj and etlloVeMcy Htndie^ 
brlnjfM to u ciauiiion l•ent(■l and there rer-ordH the mn-ee 
Ktirj data as to the iikm Imuleal oiH-ratlon of a plant, 
whether the varloiiN elements oi machines of the game 
are separaUsl hy conslderahle dlstuw'e or not The 
prodtictoitraph consists t*ssentlally of a H|>eelnl form of 
switch h\ whUh an ehs'trlc current Is opened and 
closed (orrespondini: with the oia'ratlon of a machlia* 
or nns'lninlHiii Sin h u devh e In essence mlKhl be of 
the stiniilest clmiiiclei, hut in this new 
sc stem the switch Is cmiinKc’d so that 
foi eccT.v motion to and fro of Its 
levc'i a ratchet Is advancssl by one 
tcM.th, w 


SCIEHT CAMMCAN 


c the- c 




oiK>rnlc' a lever eonnes ted with a clash |Mit 
and elwtrlc eire nit liioakliiK niec Imnism, 
until the first wheel has lasm achanessl by 
ten teeth, oorresisuicllnc of eemrse to ten 
movements; theic a circuit Is cscmpleted 
and the current, which Is snjpplled at low 
Toltuffc from a sissdnl motor ttenerator set 
is sent over a coudnetor to the Indlcatlntr 
mechanism The pneiimutle cylinder of 
the switch prevents ahsolulely anv short 
circuit. The IndlcatliiK mtsdianlsm con¬ 
sists of a series of eleetrowiuitnets, one 
niaxuet for each eircmlt'. each, however, 
supplied wdth two arnj«tures, one of which 
actuates an indlea^ having numtsws on 
the fHoee of l^mala oi revolving whi>els 
by which the ntimlar of revolutions oi 
other movements of the swlic-h are shown, 
while the other armature and mesdianlsm 
Is connected with a German silver pin or 
needle t>olnt, which on the closing of the 
circuit makes a line on a strip of leml 
iwper driven by clockwork, so that u gratihk record 
» lu the sjwc-es divided to repr<‘scnt hours aiicl 
The mechanism is so arrangcKl that each tenth 
•ttoke Id longer through the liicreastd motion of the 
■rmature, and as eac-h stroke corrcacpcaids with ten 
movements of the original switch, the long marks on the 
record Indicate UK) movements of the machine 

As actually InstatUal In many plants a numt>er of 
these recording devices art> combined , as many as twen¬ 
ty have been arranged together, and while they are all 
shnllar In their general action, yet the information 
that they supply may cover a wide range of activities 
Thus In a large printing plant one switch may Im‘ at¬ 
tached to a Ihiotyiie machine and the number of liiu's 
set by the operator la* regl8tcre<l automatlealiv on the 
dial. Another machine may he connected to a pi ess 
and give the nuuila'r of sheets printed, while another 

In the bindery may liidh ate the iiumher of _ 

books bound. Yet before the managers 
eye the complete activity of the plant is 
aiipareiit. 

Again In other establlslunents the iiiiin 
ber of bottles fllUsl. the numher of defe<'- 
tlve bottles, the number of lases, the 
amcaint of Ibiuhl passing Into a tank , the 
amount of coal weighed Into the coal ele¬ 
vator, the iinmher of iiKuemeiits of a 
dredge bucket, and, lu fact, all desired 
Information Immediately and gimtitlla- 
tlvely Is rcixirded 

In all efflclency studies knowledge of 
<-ondltlons and fs-rformaiuv Is the llrst 
lanislderatlon, and with this aimmnlated 
by a device which Indicates also the pro 
duetlon, the etTa-lency eiiglneei or supei- 
inteiident can pnaa-ed to hetUn his out 
imt 

Ueallring as he can at u glam e, that nm 
chine No 10 was Idle for two hours, It 
Is [lOHslhle to Invi-stlgate the reason and 
to provide against sn< li sh<irf< <miings In 
the future, whether they are the result 
of |(ersoiinl or nieohaidml tauses If uii- 
otber machine siiiiidles but a fraction of 
the output of Its iiclghhor it ihs-s not take 
\er\ long fot the c(fi( Iciicv englueoi to do 
termlne the fact and to change ccaicll 
tlous 


hut one half ampere 
rived from any lighting clr- 
or direct, preferably through 
the low voltage of the operating 



Machine that aeala one thooaand envetopa per minute. 


the knowledge c 


eebanlcal etfieleucy must 


The Envelop Sealer of the Pension Office 

A .S may well la- Imagined, the envelop output of 
the Disbursement OtBce of the Unltetl States I'en- 
slon (iltlce, at Washington, D. C’., la very large Indeed, 
awl there has la-eu a demand for a machine of large 
capacity for sealing envelops. Bealislng thla need an 
assistant messenger of the office, Mr. Fred W. Car¬ 
rington, undertistk to build a machine of the tyite 
re<juire<l. In this he was successful. The capacity 
of the machine so far as has been tested la from acven 
hundred to a thousand or more envelops per min¬ 
ute 

The enveloiw can be placed In a bunch or bundle upon 


The res c. ,1s MIC M\ 111! 
cKlicr by the maimgc-rs c 
(I Milled cmtslcle exiierts 
deci‘li)piueiit would sis-ir; 


iblc fur 




of efflclency wdic-re a sii|s-rlnlend 
ciuld analyze not ouec- a yc-iir, but 
Mil liimr or at evi-n a less interval 
Is InipiH^ning wgtbln the walls of his 
j or In fact, within several alliisl 
ishmeiits So far the system lias 
Hindi- with twenty indicators, hut 
Hcs-uis to Ik- no limit as to Its ap- 
loii either in extent or lu range. The 



Nikola I'eaia’a fountain, in whidi renurfcaMe reanita a 
with little water. 


the feed bdt, and will autbowttca tt y ftM tibeffiMlf#' 
Into the machine and paaa out at tiM deUvavjr 
pnqperly sealed. 

At present the reoeyytacle for the sealed aad dettmai 
envelope la hot In the moat oatiafaatorF fona* aii4 WW 
conatltute tile aabject of another luveatiefi. A patent 
Oh this meohlpe waa granted to Mh. Oantagtoo m 
I>e«ember 18th, I9l4 (No. 1,126,688), and he tek dedi¬ 
cated It to the public. As a reward for hie toasnidtr 
and service to the Government, President WllW has 
aiuioliited Mr, Oarrington to the clerical grade without 
examination wider the Cltvll Servlos Bu¬ 
reau. I’be features of Mr. Corrlitgtoo’a 
machine, which are regarded aa at oon- 
slderable imiKu-tance, are the means od 
adapting It for envelops of different slaes, 
and partic-ularly a feed belt of corrugated 
rubber, which la laid off In 8e<^ohs, the 
Mt being oiierated rapidly to feed the en¬ 
velope one at a time into the maoblne. 
The moistening means Inclodea a pan of 
water heated by an alcohol lamp. It hav¬ 
ing been found that the machine operates 
80 rapidly that cold water will not soften 
the glue of the envelope in the ehort apace 
or time in which the envelop paaaea 
through the machlue. 

Nikola Tcala’a FoimtaiB 

I T iB a cnrlouH fact that, <dd as fountains 
are, they have remained eesentlaUy on- 
changeil in principle for centuries. Art¬ 
ists have lavished all their skill upon them 
to make them lieauttful, but engineers 
have neglected them. To be aura Inde¬ 
pendent pumps of small volumetric capac¬ 
ity have been used to create artificial wa¬ 
terfalls and to use the same water over 
and over again. But this principle la old and the spec¬ 
tacle offered to tUe eye not a great Improvanmit over 
tbe fcnujtalus of olden times. 

Two typee of fountain have chiefly prevailed—the 
cascade in whk-h a moderate volume of water falls In 
thin but briUlant shoete over multlplted obatmctlona— 
stepa, Imslns, roi-kit, etc.—always In a frameworh of 
arc-hltecture with abundant ohetmctlve aooeaeorles; and 
the Isolated or central fountain. In which one or many 
jets, si>outed upward, fall into the highest of a series 
of Huperpoerd bowls of marble or bronae and then into 
a larger one below and so on into a broad basin at the 
ground levtil. Although every effort waa made to save 
water ami to obtain the maximum effect, atlll we find 
that in most ICuropean dtiee, fonntalns are allowed to 
play only on certain day* of the week, and then only 
for a few hour*. It may be safely said that not since 
the days of the Italian Renaissance haa 
any really atartllng Improvement been 
made In the bydraullca of fountaina. 

Into this neglected field, Mr. Nikola 
Tesla, tbe distinguished engineer, baa en¬ 
tered. and as might be expected of him, 
-with very atrikng results. He has recent¬ 
ly patentMl a fountain of entirely new 
principle, and one moreover in which fan- 
IHwlng effects are obtained with very 
simple ai^iamtus aud with a very amall 
volume of water. The aecranpanylng illns- 
tratlcm plcturea the very slmpleet form 
of fountain which can be constructed, ac¬ 
cording to Mr. Teala's ideas. A abaft runa 
vertically through the central column of 
the fountain, carrying at it* lower end a 
propeller, and at Ita upper end an electric 
motor, anltably braced. In our llluatra- 
tion we ahpw this propeller shaft con¬ 
tained In a tube, the bottom of which is 
provided with inlets for the water in tbe 
main bowl. As the propeller ta made to 
revolve tbe water Is sucked In by the pro¬ 
peller blades through tbe inlets, and is 
nrged upward in the direction of tha ar 
rowo. It fills the upper bowl and then 
overflows In a miniature waterflow of 1»- 
prestlve aUe. 

Aa the circulation la extremely nifld, 
the total quantity of water reqtilmd Is 
comparatively small. About one tenth of 
that delivered per mtuute will be genenlly 
antBoient In thla fountain theo, «« And a 
gteat aums of water propeUed by tbe nea 
of «4ly such pevqer aa la required fo Oft 
it tHkt ita normal level tbroogfa a »lg- 
eboet apace to that foont WkUb it 
a m tow * flwl deacenda aa a ivMisflBll of 
eaeoiuto. la that sebM it in «iMttpl ^ 
parCure from taietotfo fovutaitt^ ,^-7, 

faff df tofocta 
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ttgeiBN^Y PATimi!B 0 ])rV 8 K 11 <U» 

tUm^ coUmu* m pAtsatoM. 

ara iwar t ad br aM<ibU. anaaca- 
tHtb tba lareaton. larmi oa appnoa* 
tioa to the AOrertUtiif Departmeat of tbe 


a^HjmmoNa attachmbnt.-j. w«j®- 

4780 Lelper Ht., Frankford, PbUadetpbla, 
I'a, thle toveotloo baa refereoce to a maajii 
for baaglBB up tbe reeelver of tb« tclephoae 
rrban not lu ue. it t< aa abject of tbe lm> 
prareauBt to prortde a ueana whereby when 
tbe MCeiver ia relaaaed by tbe uaer, tbe awitcb 
ant wUl be aatomatlcaUT lowered. 


or Oeiaetml iBMreM. 

XNVnU>P.—P. A. Homita, Haatlupa, Minn. 
Tula Invention baa reference to ImproTementa 
la eneelopa, and baa for an object the proel- 
id«e of aa Improved atmcture wblcb win art 
p e eparly aa a cloeure or document wrapper, 
while eltaiiaatliia tapea, rubbeni, aad otber 
alnlllar faatentng meana. 

INOICATOR—J FaeMa, Bearaport. Maine. 
Tbe iBvantloB relatea particularly’ to Indlcatora 
for veaela and baa for an object tbe provision 
of a atmcture wblcb will autonatlcall; and 
coirertlr Indicate tbe emoont of “pltcblna:" of 
a veaael or tb* amonnt of toaalnr of a veesel. 

CAN NOSSKLB PLtJO BBAU —F Werraa- 
Bcao. care of N. t. Wood Flbw Co, Perth 
Amber, N i. Tbe Inventlen baa reference more 
partlcularlr to plnfa for varnlah cans, bavin* 
meana wblcb seal tbe plu* in the noiale of the 
can. An object le to provide en eaallr remov 
able pin* which baa means for aealln* tbe 
nontle of tbe can. 

PWFTATION BHiyr FOB VBRBBLB,—C. M. 
tmao*, 217 drecn Hu BrooUrn. N. T. N T. 
Tha Invention provides euxlllarr members 
adapted tor diapoaltloa in service relation to be 
InAatad; provldta dotation dUplecement at the 
outalde of the hall at a veaeel, provides means 
for pretectta* dotation tnembers In eervlce re¬ 
lation tram drainaxe dne to abraaion or shock ; 
provides meins for rapldlr aud readllr cover 
la* the flotation membert; provides doatln* 
means with armor to prevent Injurj thereto; 
and provldea meana whereby tbe flotation 
capaeltr of a veaael mar be au*mentad at will 

FASTENINO FOR BHIPPINO TAOH —B L 

WiiaoM and J J. Raiu.r, care of the former, 

210 Mp Ave, Jeraer City, N J This device 

constats of eateadln* wires or rods tbrooflb 

the bale wblle tbe latter la Imln* compressed, 

so that the eada of these wires will project 



raaTewiNo ton bhippi.vo taob. 


from the faces of tbe bale lo sinalc or In 
pairs, for tho novel attachment of teas which 
are preferably of such Indestructible material 
as tin, and wblrb are marked to Identify the 
Rooda. Tbe ta*a are mounted on both aides 
of tb* bale so that tbe toods can be mure 
readily Idautlfled, and U Is not necessorv to 
provide any burlap. 

nsrdnrare and Ti>oln, 

WULL PIPH PBHFORATOB.—A C, OasHSM, 
SU Cherokee Ave, BarttesvUle, Okie, The In¬ 
vention provides e tool edaptod for operatloo 
slmnltaneously at opp<ialt* sides of the pipe 
or oaaln* of a well to produce perforations 
tbenia; provides a slmpUfled construction of 
perforator; and provide* Cor the roductlao of 
mcttob in tba operatloo of the perforator, The 

( ""'"'-"iBi'V ' ygag 


eniravlB* abowa e vertical section taken on 
the naedtan line of a perforator, the parts bain* 
rapteatoated In tbe out-of-acrviee position they 
have when bato* fed into a wall. 

HARtt B. Jai«*a, Lynbrook, N. Y 

Tbe tnvehtiofl rotapirlse* aeparnte saak-lockln* 


lowar anabaa, and sack bavin* a twit adapted 
ta ba'iwaJaeM to eii*a«R tba window frame, 
taBntbw wttb nrtnatln* meant for tbe bolt, 
told aMawn (artndlnc a ooapUofl bhr adapted 


to eeanMa Ibn two taata-looUb* means t 
t|k* flaflit BK brom^t bka aUflUMot, whereby 
^ bk^ wtU tarn « ootuiaetton between tt 
tta M « iMMhg ntanr tbareta, i 

Attidw 44 tba Mpitbte bwMdl of the aapa 
bNiTWaftbebott*. 

'lipNMe WJWsM-df. Sk 'Wmnim, Utf«a t 

^Oii^'4. Wa'dAltauproi ItafllL l!b« tai u>j 




SOENTinCAMEmCAN 


desifned MOf* parHcutariy for the treatment, 
of pyorrhea. It Incltidat a handle and a lon*!- 
todlnally vibratory abaft eateodla* at an angle 



DKlVTAl. TOOL. 


with respect to tbs bsndle and to wblcb the 
operntlD* implement Is attachable, tngetbor 
With meana whereby said Implement may be 
I adjusted or revolved around a tooth during 
its vibratory movement by tbe hand of tho 


Hewtiftc and I.lchtlnc. 

LAMP CLEANHH.—W. D BOWW, Bowie, 
Colo The object lu view Is to provide an 
easily op*rat«<I cleaner for tbe gas outlet pipe 
In miners' carbid lamps Another Is to pro- 
vldf* a device easily appUed and removed, and 
also easily and qnlrkly operated at any time 
for cleaning the gas outlet tube in lamps ns- 
tng raldnm carbid 


Bonoahold rtUlUea. 

BOO BA8KRT—A. E TaairrowBKT, 8t. 
John, New Brunswick, Canada. An object in 
view of this Invention Is to provide an Im¬ 
proved basket atructare for holding agga or 
other article* to be cooked, in connection with 
tho ttolpg device, which may be canaed to Indi¬ 
cate any desired time so that tbe eggs or otber 
articles msy he properly cooked 

BXTBNBION TABLE —V F NaoMAWn, 
New York, N. Y Tbe table eroliodles a plural¬ 
ity of sertioos or leave* which; whrn not in 
use, can be puabad In nut of the way under 
the table top An equal number of leaves are 
1 ueod at oppifMklte ends of the table «n that It 



RXTKNSIOS TABir 


can be lengthened at one or both end*. When 
the length of tbe table Is tneroased by means 

of the axtensloo. one or more of the extensions 

can be used, so that the top can be lengthened 

at either or both coda to a greater or lisw 

degree 

Mteelilmea *a4 HnoMataUtial Dwriee*. 

TURNTABLE FOR STONBWORKtNO MA- 
CHINEH—F B Lano. 41 Hill Bt, Barre. Vt 

This adjustable turntable la designed to econ¬ 

omise time and labor in handling atone to be 
Ilnlahed under pneumatli aurfacing, polishing | 
marhloes, or under any similar machine that. 
require* an adjustable talde for tbe leveling 
and squaring of the stun*-, and tho ssttlng of 
the work at any angle 

BPAClNd BLOCK- H F Kat’PV, Box l«fl7, 
Atlanta, Oa Tbe Inventor provides a blmk 
of minimum weight, maximum strength, and 
permits of being placed easily In poMlHon on 
the saw abaft or artwr to a< cunstely space 
the adJa<<eot saws tho dwlrsd distance apart 
and to hold the aaws parallel to the plane 
of rotatlnn Ui the naw vyllnder 

TOBHION METER—T B Thompkok, 2IMW 
Clifiwuruo Flaw, Washington, D C The In¬ 
vention relates to devices for meseurlng the 
torsion of shafts, espe<'tBlly those shafts which 
am used lu marine cngluos of the turbine 
type It provide* a device by means of which 
tbe amount of torsion developed In a given 
length of shaft of certain slao may lie quickly 
end accurately determined 

ROTARY DRILL BIT FOB OIL WELLB— 
W. M Kick, Coellnga, Cal- The invention has 
I particular reference to means for twrtng rapld- 
1through various characters of esrtb or rock 
It provides a drill bit, preferably of tbe flsh 
tall form, adapted to operate rapidly aud with¬ 
out clogging through soft, sticky, nr shaly rock 

DROP DOWN SMALL ARM — W. Bakbu, S7 
Snow HUI, Birmingham, England. Tbe pur- 
pusa here la to provide an automatic cocking 
and firing mechanism for drop down gun* of 
the type In which the cocking and hammer 
levers are mounted on a common pivot. Tbe 
Invention comprise* tho pivoting on the cock- 
I Ing lever of a pin wblcb paisas through or 
alongside tbe hsmmer lever, and tbe mounting 
on tba aald pla vt a spiral flring spring. 

PUMP,—H, Wm-ttaaTOM, deceased. Address 
Mr*. lA)uUe F. Wellington, SOW Fifth Ave, 
New York, N Y. Thl* Invention la tttora rape- 
dally designed for use In walla, wines, and 
other places from which water or otber liquid 
Is to be raised to a desired Aeigbt, la arranged 
to Insure raising at water or other liquid *t a 
minimum expenditure at power, prevanta Und- 
Ing of tbe revolving Uftlag device*, reduce* 
deatructlv* vlbrettoo* and permit* ramoval of 
tbe Uftlag flevloe* for rapalre, etc., wjtbont dls- 
turblRg tbe pump cylinder*. 

MACMINS BRAKIII.^. C. McOM, Oreuada, 
MIm. 77te object here la to provide a brake 
espectally adapted fpr use with fan* ta rooi 


I lug buildings or tor producing currents of air I 
wherever desired, and especially fans driven 



by spring motors, wbercin the brake 1« arrangci! 
to engage the fan directly, for holillng the fan 
against movement durlug the winding of the 
motor, or at any otlier time, the said mechaii- 
1am being releasable 

PHOTOOBAPHIC PHINTINQ MlOniNB — 
n O FjoKKnasTAu, Pingal, B 1> Tli<. inm hinc 
la designed especially for printing on develop 
Ing papers, and the primary ohjeet of the in 
ventlon Is to provide for printing <iii develop 
Ing papur where spee<l, accurniy and unlformltv 
I of results arc desired, whethei use<l with nat 
ural or artlflclal light 

MINE CAR BTOP-^ T Pgso, 1801 Mon 
[ roe Ave, Beranton, Pa ThU Inventlou pro 

ress of an elevator lu a mine sliafl, the owru 
tlon of which serve* to release, for dcllvcrj to 
tho Mavutoc, a waiting <8r, and provides nicHui- 
for preveattng the overrunning of lors into tin 
shaft when tbe elevator Is not In position to 
receive said car* 

Prime mover* *nd Their Arreasorles. 

FOUR fVULE ENtJlNH (' W BvvnKii. 
IfWl W lath Ht, I/OS Angeles, t'nl The pur 
pose here Is to secure both the siHvonglug and 
tbe cooling of the cylinder, hy causing air to 
pass through tbe cylinder when the piston Is 
at or adjacent tin end of the power stroke, 

so that when the piston completes Its s< uveug 

Ing stroke, the gose* rnninlulng In the cylinder 
will Im largely air Instead of hurnetl gases 
INTERNAL CuMfirSTRlN KNflINB AND 
METHOD OK BrAVKNlUNO THE SAME- 
C W HNVoeu. IKCl W 12lh St, Lsw Angelos, 
Cal It Is the ohjet of this Invention to util¬ 
ise tbe vacuum In Inducting air from tbe out 
side atmosphere Into the cuginc cylinder to 
I scavenge the same prior t<i tbe admission of 
I tbe fuel charge Air ndmlttitl In this manner 
prevents the return nioveinent of exhaust gas 
through the exhaust port luto the .yllnder, It 
permits Wie exhaust gns !<■ lontluuc moving 
^ out the exhaust cniKitiit. and thus U> rcpla<c 

' icmslnliig In the cylinder al this time 

ROTARY EN<iINK--B D XiMMONH, tnre of 
Henrv Aaillug, 4228 Park Ave, Bronx N Y, 
N Y This luvcuOou bus for Its ohJe,t to pro 


kqtarv knuink 



vide a rotary engine having hladre extending 
through slots In a rotatable drum disposed In 
a casing and ecientric with a shaft, a portion 
of the casing lielng eK-antrU with an adjacent 
portion of the casing, and the shaft Isdng pro¬ 
vided with a erank dlspneed iu the said ailjnveut 
portion of the casing 

HallOTwy* nnd Tbeir Aeceaaorlea. 

BHIPPINO liNIT-J W Tbbhv. .12 Augiwta 
8t., Han Antonio. Tex This Invention n-fers 
to a shipping unit or larrlor for the transpor¬ 
tation of merchandise Us freight, express, or 
baggage, the aald unit comprising generally a 
wheeled structure of predetermined else, a given 
number trf wblcb may he coutalncd In an ordi¬ 
nary box ear and trasaported hiHllly, to the 
end that labor and time lie minimise In the 
loading, transportation, and unloading of small 
coBSignmuts 

RAILWAY TRACK-—T O McNaitx, Lud¬ 
low. Cnl. Thu Improvement relatea to a nmans 
fur botcHng trark retls in a manner to prevent 
creeping of the track, or of either rail thareof, 
tire rail-holding meant, mois-ovcr, being formal 


(6.S 


and posUlonetl to prevent destrin tlon of th, 
[ SHint hv expansion nr contrai tlon of tlie rulU 


IIAII.IKIAD TIE —E Hamiiklniin, 8t Peter, 
Minn line of Uie prluclpal ohjerts of the In 
ventor Is to provide means adapted to he i ar 
rleil by ,1 I ross-tic, foi securing the track rails 
111 pliiic ou till th He provides rail fuslenlng 
tiji'iuis adapted for iisi with lengths of Born 


out mils w hereby the latter may he ullllTe/l 
as ( roHs tils He alno provides lu couihlnutlon 
yylth <1 rail length lucHiiH for engaging the base 



Justing the rail engiigtug means both longi¬ 
tudinally anil verthMlly whereby to auommo 
date rails of yaiions dlmensloiis 

Pertaliiinti; to Urerentlon, 

CONTBOLLINd DEVICE FOB niLr.IABD 
lAItLES AND THE LIKE —L IlrKNAHO, 7fl 
Third Ave , Manhattan, N Y , N Y This In- 
yentor provides a device for hllllard tables, pool 
tables, and slmllsr gamr apparatus, aud ar- 



COVTHOLLIBO DKVK K FOB BILLIARD TABUtS. 


ranged to automstlcally register the time the 
apparatus is usial during the day or other 
given perhsl, and also to register the number 
of games played during suih period 

Pertaining to Vehleloa. 

RBAB END BKINAL KDU VEHICLES—O. 

.T. WOMLTMANN, 241 Olst Ht, Brooklyn. N. Y, 

N Y 'J'be Inventloii provldea a signal, the op¬ 
eration of which la simple and concordant With 
the moy'oment of the band of the driver or 
trsfflc manager, and provides a signs! arranged 
to show, under all cnuditlons, tbe retread or 
danger light 

PIVOTAl/ TtiRNINO MEANS Ft)R AUTO- 
MHBILEH —A J Mi-OLonoBLia, care af M, 
Flagg, lt«l Brand Ht, New York, N T. TIMA 
Invention relates geBerall,v to a pivotal taXidag 
means for antomohlle* and tho like, ebararter- 
ln'd hy a structure permitting tbe vehicle to 
turn about a point wlihh Is auhstantlally at 
tbe middle ;K)lht of the rear axle 

Al’TDHLKKm —L Tow n»e8d, 41(S Chestnut 
Ht, Evansville, Ind The object of the In- 
I ventlon Is to provide a strong and Inexpensive 
I sleigh which U easily coiitrallsblc, and on which 
the traction wheels are so arranged aa to pre- 
I vent sliding sidewise Tbe mean* for guiding 



Nora.—Copies of any of these patents wIK 
he furnished by the Hcibntific Ambricxn for 
I ten cents each Please state the name of tbe 
patentee, tltl* of the Invention, and date of 
this paper 


Wk wish to cull attention to the fact that 
wp arc In a position to render competent aer- 

wnrk Our staff U composed of mccliantcsl 
electrical and chemical cxpi-rt* thoroughly 
trained to prepare and proseiutc all patent 
applications. Irrespective of the complex nature 
of the subject matter luvi Ived, or of tbe spe¬ 
cialised. technical or sek titly knowledge re¬ 
quired therefor 

We also have a’'„oplatea throughout tha 
world, who asslvt in the prow-cutlon of patent 
sod trade r applications Hied In all conn 
tries foreign to the United Htates 
Mlnn ft Uo. 

Pafewt HoNottors, 
tttll Broadway 

New York, N Y. 

Branch OIBce 
fl28 F Htreet, N W , 

Washingten, D. C. 
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LEGAL NO TICE S_ 

mTENTS 

It \ou Kiv* an invcntiun which you wiih to 
parent you can wnt* ^ully and fr«*ly to Muon 
y Co for advict in regard to the heat way o4 
obtatning protection Pleaae aaod eketchaa or a 
moJel of vour invention and a daacnption of 
tKr devioe axpUioing rti operation 
Alt oomraunicationi are etrictly confidential 
Our vaet practice, extending over a period of 
more than uxty years, enablee ua m many cases 
to advise in regard to patentability without any 
expenae to the client Our Hand Book on Patents 
IS sent free on request This explains our 
methods, terms etc, in regard to PATENTS 
TRADE MARKS FOREIGN PATENTS etc 

All patents secured through us are described 
without coat to the patentee in the SCIENTIFIC 

AMERICAN 

MUNN ^ COMPANY 


LATHES AND SMALL rOOM I ^ h 1 

A. tory. and the f..rMgu ^11 honor to Onnw. 

Tl»i» “RARNF<1” PaciHv* pAAil “"fl Productive worker In an un- 

rhe BAKNth roirtive feed „i,« ,«>« at the f«d or um mvesUKaton* ^ 

i ll ‘la rx *11 ‘ 

UDIliult LHlllS I***'*™*-"'”- “ Hydraulic FID Dam for an 

Earthauake Region 

10 to SO-inch Swing I.nlioralor.v >■ Nhure In wlmtovef may be . . , , ,,, , 

turn r.,.l ■ done ui.d iduee. the puhll«.tlon of the {ConoXuM from popo /«C) 

W lorMBCHmUt.o / A A pro<-eedlnK» ..f Hie dam Is borrowed fniin the hlllidde ad- 

W. F. & Jno. Banes Co.\^/ a,K;ietie8. 

lienmark preaerves the name and fame ivsenol, site, the material lowest In ele- 
laMR.bTSWMt R^bforf. nuo»i. the deadThorwnldaen In a colleotlon of 'sthm helriK pmced In the base of the 

. . hla statues, and he who would studv the I dam The material Is excavated by means 

<•■■■■■■■■■■■1 orlKluals by the great master must go lo.ot ItJ'draullc Jets with nowWs. ranging 
ropeuhagen to find them. I>.yden is erect- from i% It.chtsi to 6 inches H> diameter 

WOng raieni memorial to t)um>s while he «nd with 0 pressure of from 00 to SO 


^^TKSiUTHES 

r Fot Fine, Aceurat* Work 

1 S,mII«C.iUo«i.B 

I SENECA PALLS NFC. CO. 


bine. Aceurw. Work dlacusses with them their Ideas, 

Smd Iw CsalorM B , ^ course of luvestlgatloii, then * 

^ apparatus Is tirepared U.v the labora- ' 
:• F*li, tJrV, U. 3 A tory, and the foreign siiectallat and Ouncs 


Classified Advertisements 


The “BARNES” Positive Feed 

I Uprii^t DriDs 

10 to SO-inch Swing >dP3^ 
StuJ Ur MB CatatagM 
W. F. & Jdo. R«e< Co. v” J 


Diamond Holder 


lug a similar memorial 


Hydraulic Fill Dam for an 
Earthquake Region 

(Concluded from page /di.) 


aster must go to,of hj'draullc Jt'ts with noiKkn* ranging 
I^-yden is erect- from \% Inches to 6 inches in diameter 
) t)um>s while he “Od with a pressure of from 00 to W» 


The up-to-the-mmute Holdci—with s 


, b> tnaklng Itself the focus of cryie 1 ismnds st the Jet (Irmips of small no*- 
o research, and be who would kianv ’ *'rs are attached to a 4-tneh ho* for 


In the lighter material. 


agents wanted 

•KISTS MMI'y I'riini Free Sample ( 
Ml|ru l^tU^ for hUirp 5***^ 


points and a “shock absorber ” Worth Hcotlons- 
knowing about Send for circular Iniportan 

MONTGOMERY A CO.. Tool MoRger* I IVuteh hn 

106-107 Fulton StrMt Now^Yort City t, 


CONSULTING MATHEMATICIANS 

PHY91C1BTH AND ENOINKKRS ReanemeiiU 
of eiuilneertng and tnatnimenl Uealm Special r,>- 
aSM**Dox 'Y')rIt^'*N* v" ' 

MAMUETING INVENTIONS 


ji “Red Derfl” Side Cutter 

1 \ No. 80 

1 \ DROP ^ FORGEI^-H^D 



INQUIRIES 


Inuuirij Sv UWl WanUMl to rtiirt » manuf 
turcf who ran turn out «l«»oni in Lhouwind 1< 
Mptsulai ileilKO Kuli partirulars uu application 
jHQuiry \u aitii WanUKi thi* namr anrt arlilf 
of a mBiiufarliirer of a mAchlnts which cun tr 
JapaheM walnuto whole 

Inquiry No 9^53 WaiUctl the name ami addi 
of a (‘uui'M’Q that manufarturcA a prodiiLt whkt 
li«hl in weight also nllablr to the Wiislly of Kpr 
•tee! In tlexlhlilt> The maurial Is wantiKi in mti 
varying from to of an Inch In wUlib and ft 
4 (ON Inchtw long and to i-l(i of an inih 

thlrkiMMs 1 

Inquiry No Wanted the name ami adtli 


I More Power ^HjiQQ75 

Less Money VP. — 



Insure Your Shipments 

with THE INSURANCE COMPANY OF NORTH AMERICA 


if YOU tilre.idy hnve protection It la good builnesB lodgment tc let u» eubmlt q 
s > oij under no obiigution whatever A request will limtNntly bring you full parllti 

INSURANCE CO. OF NORTH AMERICA 

233 Walnut StrMt. PhUadalphIa 


Efficiency with 
Good Furniture 


■ AMERICADRAE TING FURNITURE CO. 

gV 200yA>llro«d Str..l. Rorhwtw, W. Y. 


I lrwBu,. 

AewGWt tv* wan. 
Dnw*nf*r B**ln, Uk.at 


q A HOME-MA^ 


100 -MlLE WIRELESS TELEGRAPH SET “T ' 

Hadenci N»n««a ^lapaW **- 

„B bv 'J,.W b,«, y,«, „rw«)«K « Xunn & Co, Im: W Br«Klw.y.N Y HlwtmCfS of thc X 


Canoe Season Here Soon I 


v^i.;^'is‘.r.iKSsis i 

of ouuMltHI (pan. 


Wd 3 cwnCance 


Worth Hc8tlons--tu English If he will-uiid the: moves m»y be mode ijulckly Hut for the 
‘f important work Is praitlcnllj rctal.ietl In: mure dlffleult material, two (rrrnit monitors 

loRger* nutch hands employed, and It takes from half a 

foScit, „„,j. „„tnral, therefore, that Onuesj'Jny »» « '>ay move the* giants Into 

S should have had as co-workers with him pusltlotis. 

Ill Ills liiboratoiv uu Important nurotwr of As the material is excavated It la car- 
the world s strongest specialists lie 1ms r»<Hl in stwiienslou down to a sump, where 
experimented together with Miidiiuie *• I*! picked up by 12-liich centrifugal 
Oiirie III radlometrv at the world s h.wi^t dredger pnmpa and eurriwl to either toe 
attainable iMld. and with iinothei woman <’f the dam The iniilertal dlscharg^ at 
Kisslallst. Miss T (■ .Tolies. In the intri- Hio runs toward the center of the 
eii.les of the van der Wauls problemR <>nni. wheie a ismd Is maintained at the 
Wilh the two IPas,nereis lie li.is illMiissed <lc«lred height. The large gravel stops at 
; V^UE th, phosphoreseeiice of uran.M and other 'hp t*. and the water grartuiitts. the ma- 
salts, and with Jean n<ss,uerel alone the Isriol in fineness ns II approaclma the wm- 
'Xm"Sri!l helnnlor of eeriiilii rare earths With tr«l !>•">'> TT’”'’- ‘'i this pimd only Cla.v 

zakrew»kl as earh as ]s»4 there werejl-* deisislt.sl, forming a water-tight core 
:rNo“^% undertaken some of the van der Waals for the dam, the thickness of which Is 

researches and thc .. the j regulatotl b> the central ivond During the 

l.OkM. coexistence of both vuisir and llnuld i lH*rlod of low water, the surplus water 
—: states of gases at ver.v low tem,sw«l..res from the sluicing la returned above the 
With Is-nard and raull. Dunes liivesti- ‘Inm for reuse arier It has deposlteil Its 
gated other uncommon minerals, and with ''•***! "f miilerlnl 

Weiss some deep <ims.tlons of magnetism, At the Intake of the culvert a relii- 
wlihh roMillisl ill the ■magneton" hMx.th- f<>r<ssl concrete Intake tower Is being built 
esis Melho<ls of uieiiMiiliig Under the This will Is* tniswed, having an Internal 
new order of things were inidertaken with diameter of IP feet at the Isittora and tO 
(■ Itraak In liam and with fln> . then f<'<-t nt the top. This has Iwen especlallj 
with ('roramellii of his own nnlierslty ] designeil agalrisl forces due to earth 
various t<*ohiilcnl data weie semired ofl<pmkes. a malfer of eonslderahle Iraisu- 
nrgoi). oxvgeri, and other gases, foui or|i'">ee In riew of the fact that the dam 
five imiiers being needed to iiresetii the! Itself is l<K»nt<sl about half n mile from a 
results With two oouipntriols fm(her |'"ery large fnnll 

work was undertaken In IPV.’. de Haas When the dam Is completed It will pro- 
making some measurements on h\drogen j'Ide a leservolr of 1.s;W acres wllh nil 

_ mid Dostcriiuls a set of olmoi'Mitlons ,m j average depth of ss 7 feet, having a trlbu 

-paramagnetism Perrier work.sl at I^.jdei, ta'V catehmeni area of IPO sijimre miles, 

ill mugiietism, resutllng In four papers, i "I'lcli mii.v la* estenderl later to UP si pm re 
Dr Hvndumn test,si various forms of In-1 miles. The ealehment area ranges from 
strnments, liondln was assix-laPsl with ; ^'>0 feet iilsive wa level, which, of course, 
the hiboriiton in work on hydrogen i >" th«’ elevation of the dam. to 4,(KX) feet, 
Kesson was another foreigner, and very [ and has an average normal precipitation 
lpo«i or riwe.ith Derigt Heckninii has taken up the of "tx-nt 2H Inches i>er season The cniiac- 
Phenomenon,which considers the ef- 't.' of the reservoir will he A'UgKi.OOO.POO 
lu?n!"'Tt f,s-t on a <•urrent when the conductor Is Knlhnis at flow line 

‘ placed 111 the field of a magnet And these We are Imlebleil to Mr. V. C Herrmann 

« Items eimmerateil are but a skimming of ('vho, with Mr William Mnibollant. de- 

the collalsiratlve woik signed the diiiiO for the photogniiihs hem 

It Is to Ik* reiucinliered tliat during all rcproducetl. 

^r:;: wurr'i^r z: Doin* without Europe 

the laboratory force Thiwe cover everj (ConcluHrA from page Dir.) 

phase of the condition of gas at low tein- assume lhat the yield of jKrtasslum 
iKTtttures, vlscoslti. Volume, vgtHirlKatlon, chloride could he made to surpass the etl- 
temperature and lenslous and of many tire present consumption of tK>Uah salts 
■ solids, and Include nurohers of collateral I" this country ('ountlng in Alaska the 

M liivestlgailoim of conductivity, condltUm anniml yield might r>OB«lbly !» several 

and change, with full consideration for times this amount. But there are a nnm- 
W T Wneral by(wthesisi rind simclal sugjtea- t^r of factors not yet sufflclently well 

I I tlons The rejiorls of the InvestlgHtlons known or understood to make posalhle any 

J*. arc voluminous and somewhat soattered. more than tentative estlmatea.” 

1 Fill although kept pretty well within the pro- -A Clmructeristle of the “potash from 

- ci'fdliigs of thc Amsterdam Academy and kelp*' proiiagiinda Is that large capital Is 

-- other Hciaiitmc societies of Holland. At unite unneceasary. A very modest outlay 

H SET ’*'* rnnventence of the for harveater, dryer, and working capital 

, ... , sclMitlflc world, Onnea has brought to- Is rwjnlred. 

gether abstracts of the principal pavaws In That g large growth of kelp exUta, cap- 

_a set of volumes that will readily fill a able of prodW'lng an enormotts tonnatp* of 

three-fisit shelf. More than two hundred potash salts, has been deSnonatlRted. It 
* pa|M>rs are represented In Ihew abstracts, l>ak also been demoimtrateA ftiAt, luflp eim 

twP of themselves a monument to the activity be hMwested and prepUrkd ttWlMt At 

of the laboratory. a cost fiotoWereially ptracttwlrte. A bwl> 

In all this it Is to be rememiiered that ness In kelp actually Mists, SEWH- 

" *“• Onnes luis been busy In his comer of eel- It rwuUHS t» prmo 
sues for tlM bMMt of lutcNfM^ 

MTO in R mn epeetBotUw noflimt m attmim 
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away fiom Studebaker Service 


It’s simply this: that Studebaker MAKES 
SURE. 

—and makes sure not only in the manu£BC- 
turing that goes on in the gigantic plant at 
Detroit, but also in the running of the car on 
the roads AFTER it is in your hands. 

For example, you may never need a fixmt axle 
forging so strong that it can be TWISTED 
3 TIMES without even showing signs of 
fracture. But if the emergency ever arises, 
it is there in the car. For Studebaker has 
MADE SURE. 

And so, although you may never need 
Studebaker Service outside the town or, at 
most, of the State you hve in—Studebaker 
makes sure that it is there if you want it. 

For it is Studebaker’s ideal not only to manu¬ 
facture a car as G<X)D as any car possibly 
CAN be—but also to insure that car’s giving 
to its owner EVERY-day service and free¬ 
dom from expense and full money’s worth 


of pleasure for every dollar of the price. 
And so Studebaker MAKES SURE of Ser¬ 
vice—and day by day is dotting the country 
with new Service Stations—building up a 
National Service organization of Studebaker 
Branches and Studebaker Dealers and Stude¬ 
baker Service Stations so COMPLETE 
that wherever you drive you are “never 
more than a town away from Studebaker 
Service.’’ 

And the reason for it all is simply “—because 
it’s a Studebaker”—because this car carries 
a name that for 63 years has stood for the 
highest achievements in vehicles of every 
nahire—a name that has come to be a 
PROMISE to the buyer of honesty of manu¬ 
facture AND day-after-day service. 

And so not only in the matter of giving Ser¬ 
vice to Studebaker ovmers, but in every 
little detail of manufacturing, you find this 
Studebaker policy of MAKING SURE the 
buyer gets FULL money’s worth 
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Be Happy 


IWOW, more than ever, 
Mark Twain proves a 
blessi ng! Let i n t he s un - 
shine of Mark Twain’s 
radiant humor! Revel in 
the hearty and robust fun 
of the great storj' teller! 
His is the antidote par 
excellence for the blues 
and all species of grouch, 
melancholy, general 
debility of tlie intellect. 
You may still obtain the 
Author’s National E<li- 
tion of 

Mark Twain 

at 

Half Price 

“Twnorrotf" m«y bt too lata I 

Within a short time this 
edition will In* withdrawn 
from the market. It is in 
twenty-five volumes,each 
5x7V^ inches, carefully 
printed and a desirable 
acquisition to any li¬ 
brary. Hari)er*s Magazine 
or The North American 
Revdew is included at this 
special price. 

There’s a coupon below 

awaiting your signature 
to bring the books. Now 
w’e are making it possible 
for anyone to be bright 
and cheery. Srri<] no 
money. You have a yt'ar 
within which to pay for 
the twenty-five vol¬ 
umes. Sign the coupon 
below, for “Your Mark 
Twain.” “Tomorrow” 
may be too late. 


HARPER & BROTHERS 

FraakliD Square New York City 

I»1huw »end mr In THr HAUPKK 
WAy, nuTi««" free, u set of 

MARK TWAIN’S WORKS 
twenty-five TOtumee. rioth liincling and 

ySirAKPK^fl *M Au"tZlVK “lindm 

the termii of your offer It In undomtood 
I mey realu the ect for flvr d«y«. »nd id 
tile eyptrmtion of that time If i do noi rare 
tor the buoha I will return them at your 
expcner and you will ™i^l lh.i «uti«rlp- 
tkm to the Mao Aim* If I koop the lexiloj 
1 wUi nmlt (k 00 a month until the full 
nriee of the btioiui and the Maoaijuij 
moo. bw been P»ld, or i^jliln JO dai« 
will WHKI you $23 76 K twSont In fu I 


inhailtutod for "HariMtr'a Macmaioe " 


eull should Ih' lout nil puNgllile HMsiNtMiicej 
frtmi Federal and State KO'crnmentiU 
tlvities and prhate enteriirlae. 

The Farmer ia Helped by tbe Govern¬ 
ment. Why Not the Metal 
Manufacturer 7 
If the ludiwtrliis dhiipndont on Oerman 
IKitash art- likely to lienofit from the Helen- 
tlfic work whieli the 0o\ erjiiiienl has done 
to develop a iHitaHli indiiHtry at home, It 
ih due not to any lively Interest in the 
welfare of .the waiiufaeturer as in the 
Iirosrs'rity of the farmer Auuirleaii farm¬ 
ers have reeeived praeUcally everythliift 
thev have demanded from Coiptress They 
exempt from the o|M‘ratlon of the iintl- 
triiht laws; they may form eomhlnatloie 
their own heneflt, eatahllsh oivojiora-| 
tive sellluii orKanizatluiiH and may leKuHy 
emiiloy moat of the devices of (he old 
trusts. Thanks to Mlieral iipiiropriatlotm 
ncpartmeiit of AKrlculture has be- 
> the laraest orKnnlr.atlon of Its kind 
111 the world Millions are sia-nt annually 
In teachiliK the funner evervlliliiK that he 
oucht to know, from hulldhii; fenc<>s and 
rulsIuK pigs to the seleiitith aripltcntton of 
Mendel’s laws of hensllty and the laait 
way of plowing by marhlaery 'Chls la 
us It ahould tie Thi' work of the Ilepart- 
ment of Agriculture would la- a credit to 
conKresslona! foresight were It not more 
a tribute to jMilitIcal astuteness. 

The United States an Undefended 
Treasure Land 

(Contiltalrd from paffo ) 

equipment On the (ainlrarv. every effort 
should tie made to secure, even at a some¬ 
what added cost, manufacture of Held guns, 
ammunition, small arms and eijulpineut, j 
by outside Onus, so that. In case of any | 
sudden eniergency, there mav la- ageiiclei 
than the aisenals «hlch liaic the 
machinery and, whul Is isiually imihirtHiil, 
the trained pitxottnvl to meet Ihe n(>ods of 
the Government No economy can lx- mote 
Ise than that which coiHvntriilcs in 
Ihe hands of the Government tiie entile 
manufacture of articles of milllarv isiulp 
ment, and no laillcv will tend more to es 
tabllsh a condition of iimhlllti to tma-l the 
demands of war than such a oia* 

We Have Practically No Reeerve of Uni- 
forme, Tents, Transportation Equip¬ 
ment and Othar Military Supplies. 

In other departments (unlforins, tent 
igi*. etc ) we arc practlculh without t 
•es«>rve of malerlals. wortlii of Ihe name 
■onslderliig the deiuniids wlilcli must lie 
net. and met jiroiui>tly W'e have no 
munition trains, no general resene 
ranspiirtatloii or other mllltaii sup|) 
iiid no ndeguute plans to supply them 
tills is ta-liig left to he prepai’isl In 1he| 
hurry and coiiftisloii of wui 

'* Undeveloped Military Reeources’’ 
Fallacy. 

r T'cople are )irone to speak of our 
iiiidevelolHsl nillltnn resources These ale 
value if we Icne time to develo[i (hem, 
in the onrush of a modern wai are 
little moil- value than a deii>-lvlng 
1 yelii to a free/.liig comiiiunlti in 
iraska liUyKiiid. and reference to tin 
a milltaii asset of value, wtieii It is 
leiiila'riHl that nil our posslhle enemies 
dangerous enemies and preimri-d ti 
Ihe mtinilc, Is just iihoiit as tntclligciil ant 
ts luiuh appns-iateil hv those who under 
itand what preparation menns, as wouli 
)C advice pi Ihe freezing lieople to lisi- ttn 
unminial coal one liuiidred feet undei their j 
f(S-t 

Wars Ars Sudden, and tha Ocean Ren¬ 
ders Attack Easy and the Point of 
Attack Doubtful. 

Wars 111 these times come willi great I 
iiiddeiinesN The ocean, Instead of being| 
i harrier, Is one of the readiest and most 
•oiivenlcnt nieaiis of njiproach We have 
111 eiioiiiioiiH coaal line unproleclisl. ex- 
■ept at the months of our hurlsirs, and 
■veil these are unprotected uguiiist an 
■ni'iu.v who lands outside the range 
heir guns 

We Have Only One Half of tha Force] 
Necasaary to Man dia Coast Fortifi¬ 
cations With Even One Relief. 

The existing regular CouHt artlll6r.v 
ircc, even with the existing raserve coart 
srtlllerv mllllln, is entirely ItiHUflk’leut to] 


! mail Ihe existing wurba and give 
relief Indeed, these forces oombthedi 
anuinnt to hut. little more than one h«lf| 
the force neetjssary to Bcoompllsh this. 
The Idea haa been advanced that the coast 
defenses could lie adequately manned by 
a Judicious transfer of porttonnel based 
uiMin an enemy’s movenmuta. HilH Ih, of 
course, absurd As the attack would) 
come frvnn the sea, the whereabout* and 
movements of the enemy would be 
known, and once off the iHilut of attack] 
theri' would be no opportunity through 
Judicious iraiiafer of troojis to meet thej 
attack until seveinl days after It woa fin¬ 
ished No, quite the contrary la the paillcy 
which must he followeil In time of 
all fortllicutlons on the aea coast of the] 
iH-oan over which the enemy will oiierale 
muhl lie completely manned, and with a 
full HU|iply of ammunition. Any other 
jHillcy is lacking ill appreciaUon of the 
iKs'ds of (he situation, if the attack in- 
volyes laitli oceans, then the entire sea 
coast of the Hutted .States will have to be| 
maintained In u condition of defense, and 
an adequate force of men and supply of] 
ammunition will be required In every 
vork 

II must lie reniemlari'd that our exivou- 
Ive aystem of sea coast fortifications will 

la' iiractlcully useless as n meuus of de¬ 
fense unless supiHirfed by an adequate 
■bile force. The term "coast defense’ 

Is a misnomer and conveys to the general 
public a false Impresalou It Is only 
element of defense, and unless supple- 
meiiPal by a raohlle force will lie of little] 
aloe in preventing an invasion of the 
oountr.v. It may prevent bombardment of] 
hurhoiH and towns ladilnd them by fleets, 
but never can. without the mobile army, 
prevent the more serious feature of war, 
imiuclv. territorial Invasion and i>ccu|ih- 
tloii Sen ciaist fortlliciitioim will not pre 
vent un eiieinv from landing on our sboresj 
and seizing and occupying what he 
this cun only Ik‘ (irevented by an adwtuute 
molole force Wc have no such force. 

Wc have a miniature flghting fon'e, a 
liopiilatiuii nnuHiiiHl to urtna, witbou 
ganlzulion, fillisl with an eiiormons 
<x'll as to tlicir mllltarv utiliity, which la 
nnliistlfied by history The question Is, 
What shall lie done to Ivetter the present 
situation't 

The Urgent Need of the Hour. 

In the first place, we must provide a 
reserve behind the regular army and 
lulllltii us above indicated, and provide the 
icgtilnr armv and the militia with the or- 
gaiilzutloiiH n«‘i*ssarv to complete them, 
and also jirovble Ihe nei’essary field artil¬ 
lery guns and ummunitlnn, ammunition 
trains and other supplies which cannot lail 
promptly piooured In the open market It 
is prolmlile that tlie .States W’lll feel with 
lefereiiot' to the reserve and to the siieclul 
arms, such as cavalry and field artillery, 
that tliese are for national uses and must 
he suiiplUsI and maintained bv the Fed¬ 
eral (lovernment .So la- It. If the .States] 
are not able, thev must lie heliied With 
out Ihese vitally important orgHnlzatlons, 
nellher the regular army nor mlUtla will 
he eltli-ietit Artlllerv has b<>come such 
doiniiiaiit feature In the modern buttle 
llehl that to send tftsijis Into cauifaitgn 
witlioiit a pioper pioportlon of this arm 
would he snhidal Any nation which iieg- 
hs-ls to iirovlde this linportant, nav, vital 
arm. In lilieriil proportion, courts disaster] 
and wantonly wnsti-s the lives of Its 

IH'iiple 

III fact, Irooiis without urtllU'ry « 
agaiiiHl tnaips iirovidisl with tills arm, 
heltei off than If armed with siieura, until 
they get within a range of l.JOP yards. 

Musical Chimes for Doors.—A plasaing 
novelty has been deviaetl in France to take 
thr place of the jingling alarm bells 
disirs. A plate screwed on the top of the 
door serves aji the ba»« for & projeoting 
bracket from which hang a set of 
ehimes. On the end of the bracket ia » 
flat disk, and around the disk are suspended 
several sonorous metal tubes, of different 
lengths or pitches In the middle is a] 
striker disk suspended by a cord. Wfaen] 
the door is opened, the chimes are set ia 
rooveraent, and a pleiwnc effect is 
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PARKER. STEARNS dt CO.. 
286-300 Sbaffiald Ave., arooUlrti. N< Y- 



llfll"’" and Botthin' UashhietT 
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iHlilllWtRl IU 'SUM' 
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Inventions I^velOTed. 

MODELS, EXPERIMENTS 
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MANUFACTURINO 

.. - HAVB PAOIUTinS FOB THE MANUrACTmU OP 

SpeciakiM in Both Metal end Wood 


Solders and Soldering 

(be oownMb, ibe alv«naML lbs jwwiht. jsid dx 

1624 l62«Vr6j«7i«7.1673. 1713, i*ln 4o mm 
nrwf llw diSMA or 10 e« pai<epr "mIm. 


MUNN a COMPANY, fne. 

Mm Y«t 


6c for lO Hours 

WItlj ordloory rbffap Ic*pos*wjp rtovrioiw 1 howp. 
tHiwer Htronsest ^mplovtsiifiDe madti Runs 
efthm* wsy, rovenjbiti ehllo ruanlag Stmrt,* 

without oranJtiua ■'-— 

thmtOe glvlug 





The Factors Safety 
fa d» Human Body 

’ThU I* the Mtt« of » tittle booklet teUlsg how to 
keep tab on your etrengthreeurve. We melt It rsES 
on receipt of poetoerd rvqueet. If yon eek In e let¬ 
ter encloelnc tlx Sc etemps. we ertU mnd. with tbe 
booklet, s eemptooopy of Ooou H»ai,th— the pocket 
maceidiio teechlac busy men end wonwii ‘niuSc 
Efflctency "—bow to ke^ well Addreee your puwt- 
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DodgeQrothers 

MOTOR CAR 



Selected List of Practical Booka dealing With 

Automobiles, Tractors, Motorcycles 
and Gas Engines 


iMern Gamine AtdomobUe Queens and Answen Relating 

u» iv*ign, coiwtnwtio.. iu>d R<n.»i. fo Modem Aatomobile Con- 

ay VICTOR W ^ . J 

I'Joih siop««t'" .’Kw iiiiinratioiu. 11 shvchon, Unoing and 

fuWinK pi*u« fito »a r>(i P ■ 

The ino*l i-nrapti't/' prat tlcal un'l iip-lo KepOtT 
il»t» treat l«) on wiUiimihllfN i ttpUin lit VICTOR \V T’Xoft '>'4 ^T', 

liiK fiiUy all priiicliilm pnri«liiliiR 10 aiMiilliiit Cioili pagi ■* HlIJ lllutilralloiii .1 

auPtmolHln and their oomponitni ptwia It folilliiR plant. Prlit' >1 "di 

ftniualpa the latoaL attd Mpttl rrllaltlr Inronria ^ A prartJral aelf-)n«frut*t.ir for ttttdi ntr 

ItrtJi on all phawM of au«<iin.djllr> txmatrur- nwrliaon t and rnoMinaia I'oiialatlng nf UPrtv- 

tlini npnratlon malnlOPannn and repalf J"*'"''* ,il„, ,«i Vhl 

Kvprj' pan of tho automohPr Ita «,nlprttettt „f the ii.ni l.fhnl,ttl reader lie- 

aowaaorloa. Intda auppHet apan> parM ttwea- antllv undersuatd 1 iplaiiatorv nintP'r 

aary, nw am foBy tilaenaar'l It la elearly mlnlTnn Pi all hranche* of aoPnnoldlinK \ 

■ ■ ■ ■ " - ' ^ rk at a poiiillai piiee 


With every Pranoh of the antomottlle lndMat-r> ■ 
It la nut t<Mt tenbnlcal fiir Um layman por too 
nlemmtary tor Uki more naporf, and la righl 
ltp-h>-date and onmplato lit every iletall 

Mmrtycle$, Side Cdn 
ml Cjideean 

ConatirUcUon, M«lia««m«nt. Repair 
By VKiTOB W PA06, 

Ototh, SaO pAgaa. ^ tiluntraUuna. 

S RdUtne itatw. Prim, W. 

1 A n»w. ooistdaia. aoA-tmtutlaa) work. d»- 
anrlbW aU toadhhl trim of maoiilnfa 
MMr drutmi.amatrtKitlon. ottaratinn, mainton. 
••oa Md rapair tt aicpWna in detail the 
ppocallqp oCttro BOd tour eynta poamr planta 
aad dU ttaiMmi. eart>ti«aM<>i> and lahrtoatin« 


Geaoline Engine on the Farm 


Mlrui'tlon man^cmi nt rffpttlr nud tbtt many 
iMM t<) whti'h U run in pmMTnt*<lA)r 

b 4 )M xhop and of (titri up-tdi-date 

mulKH* ana t ha{ifc<*r«on rtiirlQv InnisI' 

lAtlonr powrt tranaiiilaalon awl Ihr l>f>at ar- 
rais^unnni of thr iM>w*»r plant In reftH^nct* 

GoMolint Engine TroaUes 
Made Ea$y 


aaa mwwaw gayfa oitOKK OH HHOVKST nUUr 

lb m &Ww«y, new YoA. h. t. 


Today convinced 
me that I need 
Sanatogen ! ” 

A n D one day there 
. comes to most 
of us the conviction 
that wc, too, must 
have help—help that 
rebuilds, restores, re¬ 
places the nervous 
energy that has been 
BO recklessly expended 

It IS then that the kindly 
tonic influence of Sanatojrcn 
appreciated. For after all, 1 
need of help is often but 
nerves’ need of nourishment 

And when Sinafngrn linngv f. 
alarvrd cellt and Imviics tlie vrry f< 
Ihrv hiiiiKcr for, in Jiint the f..rin ll 
mort easily taken up. it is iiid 
belorc relief comes. 

Over 21,000 physicians have w^rr 
Irllers, lelling how Ihrv luie wale 
Sanaiogen reronstriKt cell and tissui 
cnriiJi the blood — recall keener appe 
and belter slumber, and infuse the «t 
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ScIcBtIbc Atneiicu Supplement No ISOI 1 1 . iis >d ilu 

I hsjilcH Ilf liic I.\riwc(i|ic \ I ll ai . xpliiii.nii.n wdltinn m t 
iiiuilcx 

Scicntlllc American Supplement No mt I niu 1 . ip 

Proi>i'rl-lcs III the l.yromxipi il<v.i h imv iilliu in unn 

gvni'ralh olisciritsl *iiil ilN< iiwx ilic cITis 1 nf itiiv piopciii u 
the iiiDitonH Ilf Ilic plniii IH 

Wclanillic American Supplement No. ISM I h< (.\r.. ( 

psfM lls prlncifilc anil constlucticiit 

SclentUkc American Supplement No. lS2t I he (.vroxiiu 

'Chips ilcwt HIk's thi loiiHtmc lion uml ivppllcaiioii ol I h. pilin 
to pn vein rolling of voaH«.|s 

MT for 'llilp* liv KInnv \ ■xpoiri ' 

Scteatlkc Amarlcan Snaplcment No. 1S»1 i.\mw, upi< \| 
latus fcM' PrentmUng Mtiriw fniiii Rolling ihUisopiIh ..i Pin I, 
vi'nllon diwcriljod rtmt in N<i inji uml ilNcnxs.x n, i. iiuo 
nwiilis fully 

Sctanlllic Amartean Bupplemant No. ISIS 1 In I . . . r 

l.yrosoopc' Is itn c.xci'llf'nl article lo'inlnK 1 h' .-nhj. .i inai 
niattcallj ralhoc Umii populaih 

Sdeatttc Anacnlcan SnpnIcmenI No IMS 1 h, i.mo.,, npi 

an article giving a full iirsciisslon of tin Insiiiiiii. 10 imiIioiii 1 
lliomalics aud in language nitliln ili. . oinpM In nvion ni 
InUTeatcd 

mul'mount^lng adaplisl in i tiglnwrlim nmv. 

Bdaatlhc American Supplement Ne IMS I lie 1 ,s r<>v. om 

llalanriiig \ero|iluiie< 1 aid's up ihlv lnieri.«inim Held which 
gyroacoiie alone wvins callable of ms ii|i> big 

S«len«kc American Suppicmeal Ne 1741 (.\ioNn,pi< Rail 
lug of \oioplainvi tells of various siiggeslis] nieilimls of in 
tiunlng <K|iillM>rliim 

Sdantne American Supplement No. 1773 — Tlie AVnnde 
(iyroBcopp gliiw diagrams of the (.\riwe«|M' and Its luilmi 
appllratloiis 10 iiialntaliilng slalillll) of shi|w and monorail ira 

SetaatllK AiMTlcaii Sw^emenl Ne. ISTS The M.eiuiii 
Principles of Brennan s vfonorall Car \ liichl exiwaililon 
Mantttc Amerimn Sopplement No. IMl- The Rrgnard 
platio, diMerlliea the lauwt design of auisi|j|ani siablllte r n 
which gr<*ai things are espeeuni 
SciaMtHM Amartmn Supplement Ne. IMl The g> rostai le r< 
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literature interests you more than the 
others. Check it and we wilk'send you 
free by mail a pamphlet containing a general 
Lecture and four subordinate Lectures on the 
subject chosen. These Lectures have been pre¬ 
pared by members of the Harvard University 
Faculty, men you would willingly pay to hear. 
If perhaps the Lectures create some further 
interest in THE HARVARD CLASSICS, 
of which they are a part, our purpose in 
offering to send them free to readers of the 
Scientific American will be amply served. 


Mark your choice of the 
Lectures on this coupon 
and MAIL IT TO-DAY 
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An Undefended 
Treasure Land 


Do you know that the Ignited States 
is the richest country in the world, wi th 
a v\'ealth in lands, farms, factories, cities, 
railroads, etc., combined, nearly twice as 
j^reat as that of the scc<jnd richest country 
on the list ^ 

Do you know that this, the richest 
country, is practically helpless ag'ainst 
invasion and conquest? 

Do you know that our much-talked- 
of coast defenses protect merely our har- ' 
hors, and do not, and were never intend¬ 
ed to defend our coasts ? 

Do you know that any one of the 
great military powers of Kuropc which 
possesses a navy more powerful than ours, 
in ten days after the declaration of a pre¬ 
meditated war, could land an army of 
200,000 veteran soldiers, complete with 
artdlery, motor cars, stores, etc., on our 
coasts at points remote from the harbor 
fortifications 

Do you know that this army, land¬ 
ing at designated points near Boston, 
Nev\' \ork, Philadelphia and Washington, 
u oil Id m twenty days rime be able to 
c.ipture from the land side the forts pro¬ 
tecting these cities, and clear out the 
mines from the channels? 

Do you know that the enemy’s 
dreadnoughts could then enter the har¬ 
bors, anchor within range, and .secure 


five billion dollars indemnity in lieu of 
having these cities utterly laid waste by 
bombardment ? 

Dp you know that while the enemy 
was thus securing the prepayment of the 
cost of the war, his transports would be 
landing other troops for the .seizure of the 
inland cities and great manufacturing 
centers of the country? 

Do you know that while thi.s was 
being done to us, we would be powerless 
to resist, our continental 30,000 regular 
troops and 60,000 militia being scattered 
from Maine to Cdifornia and from 
Canada to the <julf? 

Do you know that it would take 30 
days to gather these forces on the Atlantic 
coast, and that when they reacheil tliere, 
they would be short of artillery and sup¬ 
plies, and for lack of experience in 
maneuvers, would l>e helpless in the 
pre.scnce of the veteran troops and (Gen¬ 
erals of Europe ? 

Do you know that when this little 
army had heroically dashed itself to pieces 
against superior forces, the country would 
have no reserves whatever to carry on the 
war ? 

Do you know that if a million volun¬ 
teers rushed to arms—as they would— 
there would be no arms for them; and do 
you realize that a million unarmed and 
untrained men would be but a mob? 


If yoN matn to kno%jc the absolute truth about these atuazing conditions 

Read the Series of Articles 

on “The U. S. an Undefended Treasure Land,” 
which is now running in the Scientific American 
















Nnr York ’0 Greatett LUrhtinir Spectacle 

By Charles W. Persoa 

W HRN the slsty-Htorled Woolworth strooture wan 
nearing completioii, ('ahm Gilbert, who wati em- 
ploiyed U) preiMire the archltetfn drawluKs, went to F. 
W. Woolworth's otllco with a big roll of plana lu hla 

anas. 

“Hi)W high do yon wont the tower now?” oakiHl Mr. 
GUbeit. 

“How high can you make It?” questlonMl Mr. Wool- 

worth. 

“It la for you to make the limit,” said Mr, (illbert 


NEW YORK, FEBRU ARY 20^915 

light the entire HurfaceH of four Hldea of the towei from 
the thirtieth to the Hlxtletlt ll<M)r and make the liiMtiilla- 
tloii n j»eninuient one. It t/H>k fiO.tSKt feet of <oii<lull 
from ^ to liichea In diameter, Itt'lOt) fe<*t of 50<>,(M)(» 
C, M. cable, and .'50,(100 feet of No 14 <lu|dcK wire to 
complete the luHtallutlon 

On account of the great height and to liiaure uni¬ 
form lighting, projeetora—ordinary aultaiioblle Ihiuim of 
the largeet alee—wer»‘ used It naiulred alx hundred 
of theae proje<'tor«, each with a ‘i.'MV-watt lamp of the 
new gaa-fllled type with closely conwnIrahHl fllauieiil, 
to play light U|»on the four aides of the thlrty-aforled 
tower. In addition to these six hundreil itrojectors 


I allent The Metropolitan tower twenty-four 1,000-watt lamfis v 


bad Just been run Into the air, overtoid>lng the linger 
building. At that particular momejit he liad «a hla 
desk the exact meaaurementa of the Metropolitan tower, 
Studying these flgurea a moment, he turned to Mr 
Gilbert. 

“Then make It at least llfty feet higher than the 
lItgtrapoUtan tower,” said he 


most isdut of the tower, called the lantern or crow's 
nest, pi give the effect of a great aclutlllatlng Jewel 
The total laiwer eonaumed is 175 kilowatts—more light 
than la usually employed In lighting th<« streets of a 
city of 30,000 luhahltants. 

The projeepira are arranged In butteries at vantage 
Iiolnts, and ao placwl that the rays from one set shoot 


^ chapter In the Interesting story explain- upward along the sides of the tower, and the aimces 


tag how tlje Woolworth building came to b*- day king 
at New York's skyline Tlwt was a distinction of tio 


mK Piuebed by this set are idayed uiion by another set 
arrangisl ou U»e floors above whh'h direct their rays 


llttlo Importance, but sad to relate, it was short-lived, dowuward. Thus there la one couUnuut diffusion of 
for with the rswulng night the huge structure was swal- light. To prevent anyone in Ute street from deU'rmln- 
lowed up In darkness and robbed of lU glory. To the li\g the souroes of the light, screens are used. 


I liglil from the tliliticlli In llic foilvllilnl 
set plaied on the giibksl nsifs at the lliirllcth 
‘ east side bad to b(' lighted finm a sid placiMl 
ow halcotiv opiMwltc the twentj-scM’iilh Ihsir 
(• metluMl ciiiployi'd to sIkmU light uiiwiiid, so 
rty-lhlrd fiooi a similar set of projcclors Is 
ill li pta\s light on aiiv sjmiIs not touched by 


sooth appeared the real night king of the skyline—a 
lesNsr king, to be sure, but none the leas real—In the 


form of the ,'linger tower, strung and studded with wings of the pent bouses at th«> thirtieth floor to light 
lights. The ej-es Uiat admired the Woolworth tower by the west side of the tower as far as the forty-third 


day left it to admire the Singer tower by night 

Thus It was that Nc*w York’.s skvllue 
paid homage to two kings, that is, until y 
New Year's night, when the day king burst 
from the blnek night a great crystal of 
flamtag light, eaualug all the other light¬ 
ing spectacles of the metroixills to fade 
away before it The thirty sfories. com- 
prloliig the Prwer of the Woolworth build 
tag, form tile most wonderful iK'rtuuuent 
lighting spectacle in the world at the pres¬ 
ent time. 

lllumloathig building exteriors is not a 
new feat to New Vorkera In the jwst 
structures have l>een UluminaUHl by bring¬ 
ing into promlnenec <s?rtaln lliws and 
architectural detalla, obllterallng In large 
measure the other surfaces. Lighting of 
this character had lH>en liuitulled in con¬ 
nection with the 

safe and sane - 

Fourth of July 
cnlebrattofl, h u 1 
the results did 
not beet befit the 
beauty and dig 
nlty of the Wool- 
worth building 
Mr. F. W. Wool- 
worth, before 
glvtag orders for 
the installation, 
had hie eyes on 
the Singer tower, 

Just as he hud 
his eyas on tlie 
M e t r o p o lltan 
lower before he 
tMd Mr. Gilbert 
to go ahead with 
the building 
plans. It was his 
dtstie to engineer 
a lighttag spee- 
taota that would 
not aatr bo osig* 

Inal, bpit gl- 
gMtpw 

A stitoi of lu- 
caadwtaekit bultw 
oTkaarlesttf 
•tttgfit mw out 

. 

•ot£4^4ikit()ed «B Hta iwkKi;: 


floor The north and south i 



"(o 14 iluidex wire to This is the mctliiMl ciiipluyiil to sbiMrt light U|iwiiiil, so 
at the forty-llilnl fiooi ii slmilnr set of projectors Ik 
It and to Insure uni- plaeisl whli li phns light on niiv himiIs not tonehed by 
y automobile Ihiuim of the projis-tors at the thirtieth floor 

required six hiiiidreil From the fortv-tliird and forlj-ninth flisirH iirojeetors 
‘iStV-watt lamp of Ihe are fomwed up as fui us the llflv third fhsir, or heglii- 

concetifraPal fliameiil, nliig of the Miinsard nsif Anolher set is placed til this 

^ of the thirty-storied flisir to illniuliiHte the Muiisiird roof Opposite rjie fifty- 

X hundreil projeetorn fourth flisir four sets are plaeisl wlileh iday upon the 

re (daeod in the top- oliKervatlori hahsuiy at the fifty-eighth fliair, or 750 feet 

the lantern or crow's aho\e the pavement Hut the most novel feature of 

at Hclutlllutlng Jewel the whole liistHllutlon Is two stories above—the slx- 

kllowntts—more light tieth floor whieli Is the crow's nf*st or lantern It Is 

itlng the streets of a liidosetl with diffusing glass iiinl within the hinteni It- 

Hclf, which Is a very sunill alTair, and Is a mere TIKi 
I butteries at vantage fis’t 1 liiih above Broadway, are plaee<l tUe twenty 

ya from one set shoot laiwerful lamiis I'-onnei’tcd with these lamps Is an 

xiwer. and the spaces automatic dimmer, which eontlnnnlly alters their In¬ 
ti uiKin by another set tensity in an Irregular cycle The glass surface of (he 

aleh dlrec't their ruyw lantern gives the jeweled effect of a deep red glow no 

couUnuut diffusion of brighter tlian tin- adjacent gilded structure, and again 

street from deU'rmln- It flares to a bright white light of fifty times this 

us are used. Intensity 

? dlstrlbiitMl In the following man- Forty ei)glu(s*rs and a dosen electrical exiterts worked 
!• placed on the north and south for montlis making the Installation bring out In archl- 

thirtieth floor to light tecturul detail th(> hidden recesses, the balconl(>s, i>ent 

'ar as the forty-third hotistH?, Mansard roof, olaa-rvatlon balcony, and lantern, 

les of the t4>wer are The ri>flectlng charueLerlsHcs of the glaee*! terra c'ottn 

Murfurt- <if the building and the necesalty 

-—I for mounting the large amount of material 

etpilpraont in a few ri“slrlcted locations of 
the towel Itself eatxsed unusual difficulties 
In the design of the lighting sc-heme. 

First Award of the Anthony N. Brady 
Safety Medal.—Early last year the fam¬ 
ily authorised the animal uwnnl by the 
Amerk'an .Miiseum <if Hnfeti of u gold 
medal to the Amerlean chs-trie railway 
cnmpunv which for the year had done the 
most to conserve the safety and health of 


the pnlilh and Its e!nplo\ts*s, 
of theK4- nnsluls has just Im 
to the Hostun Elevated Itallw 
Besides Ihe i>rlncl)>nl imslal 


allwHV' f oitiimny. 
dal two replicas, 
1 1 roll ze. are also 
given res|iei live¬ 
ly to the mv'mber 
i>f Ihe oiH-ratlng 
sialT anil to the 
emiilovee who 
ecaiti Ihnted most 
to th(> siKsfssfnl 


FMlMaM flu ^ **** ^ ** Wodworth tower aa It appean at night The Singer 

, , . ^he Mrtjr-thM (ftmr. totrer U aiiawti at the left 


llMl per cent 
(luring the year. 
This W the only 
(•use where a 
workman In an 
estuhllahm e n t 

has nss'hed such 
a revsignltion it 
should eneour- 
age th(' men to 
work out safety 
nietlioda. 
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'J'he uf Ihii jduiiuil iv to itioiil ad'uiutetj/, 

simitU/, and iul<} < ntinglii, Ihi timld'/i inoinfxt t>i tcien- 
liftr hiitiiil<din and indu'iliial (t< ht< vcmml 


The Administration View of the Shipping Bill 

T KK iittlliKl.' Ilf (he «( 11 Mil II Aukiikan (i. Ilic 
Shiji I’lin'lin^r Hill i ii iih'ii'-um' ulilili hn-- IbruvMi 
Coliuu'ss liilo .1 iii‘ii(lli«'l> IIS jcmiuUiibb' II- mil 
Uml liiis (''IT III (III I I'd) niii-l, liv IIiIh liiiH>. Ik‘ 
clt*ur Id Us it’iiili'is Oiii d|iii(isllIon (o Ibo liill 1- (he 
oiiU'dim' of ninii\ M'lirs of stiiiU of thi> inoldoui of nui 
inercliMiil riiiiiiiio, mid II i- hiisod iijion n si i Ions i on 
vlctloii IliHl llio \diiiliil-lni(ioii uu'iiMiii'i* doos (IoIoiko 
to cortiilii fnnduinoiiliil ocoiiouilo iiinl iiolUlonl i>ilni.l 
ploh, till' iloliitloii of wlilcli Is cortnln to dooni till- oi 
an, I otlnn (iiioolons mid c idioiiioinl ontoiiirlso of tlio Kind 

to diKIIKllOllS fllilllM' 

At (tie sHiiio liiiit MO loiili.'o thill il will Kroiilh iissl-t 
oiir roudors In mihlni! iit ii inoio jnsf ooni IiikIoii ns 1o 
the niorllh of ihe hill, If hoili sldon of llio oonlioiorM 
are Inld hefoio thoin ilomli mid tis fm ns iiosslhlo 
wtiioiil inejiidloo 'I'lip iir).’niiionls of the oii|iosUloii lo 
the nioiisnre wo liivo onileiiiorod lo iiiiiKo (1cm In thi 
norli's of iirtk'loK which Iniic niilicmcd in oiii (olninii' 
diirint; llic disi nssion of llic lilll 

It now lilies n- liiciit plcasmc lo iircsciil cNewlicic 
In IhiN Issue mi mtUlc wilttcn iit onr nsiiicst hi Jtciuc 

Keiitnttic .loslnia \lc\midcr, ... the House 

Coliinilllee on Aleit limit Miirine mid FIsheiles, who 
liitiodiieed the Ship I’liu liiis(> Hill In the House The 
article li.i- nil the fmee, loi'hiil seiinenci'. mid elnilli 
of Htiileiiieiil, wlileh one would evpeel fioni .IikIkc 
A lexmider In Ihe suniiiiiiin up of iiu limHUInnl ciise \o 
(Hie eiin rend his srntenient wllhoiil helnn’ iio-sesmsl of 
a iierfeolh clem iinderstmulliiK of the nioiln- iiinhw 
l.tiiHS prlnelptes, -cope mid piilpo-e of this luensiire We 
now cmi follow, jntellliienl 1.1, till' sispience of exteiiial 
events mid lliti'iiinl nienliil )iioi esses which led the Ad 
luliilslrntloii, iiflei ii suriiw of the conditions exlntliiK 
Iti our lueichmil nimlne and our oiernioi coniinene, to 
present I hi- niensnri' ns the lei.i liosi which It rmi offei 
«s n soUilloii of Ihe proHeni dltllenltlt-s 

The ileninnds of edllorliil coiirfesi (irohlhll ii- from 
niuklnir mii delnlled irllielsin lif ,tiidi;e MeMinder'n 
aithle lit least ,ii ilw present lime In tin- following 
Issue of the Sipsiim Amkhkw, however, we lio|)e lo 
puhllsli nil mliele h\ oiie of thi' lendlnif opponents of 
the hill, mid at Ihnt time we shall make a detailed com 
pariMon of the aiirniucnls as sel foi th hi Ihe two uteal 
inirtles lo the sliuitKie which Is now helm; waiilsl In 


“ An Undefended '^ea^ure l^and ” 

T ill' series of aillcles on our mlllliin iinpie|im 
ediie-s which Is non iiiniiliiK In the ScinMiKn 
AWKiin (S Is a plea for an adeiuiate National 
T'ollce to lirotei I the Ihes and pio|H'rt( of the cltlneiis 
of the I nlled .stap- mid leiidei eondllloiis so secure 
that llie\ can lUe iheii diill\ live- mid woik out tticlr 
national ideas In pi'aei ,ind (pilet New York clH lias 
a municipal pollci' loico ol .ilnuit ten tlmusand -a ho(l,v 
of professlnnal men sptslalh I rained foi their work of 
jireser'Inc the inaiee and ju iitis tine (he lives nnd Jiroii- 
ert\ of till' cltl/eiis At the pri'seiit lime Hie whole of 
the Vnlt(Hi Stales possesses a nalhuntl poltee foree of 
onit ;{0,000 profe.ssioiial .soldiers 

Now, the KHiOd men of the New York police torce 
nre alwa.vs within eufly call of one another and of head 
ijnarters, and lu»(he event of violonee on the iwrt i^f Ihe 
cnmlnal element of Hie popiilathai, or of a riot hv eol 
lectlve bodies of men, the.v are In a poaltiou Instantly 


to master the situation and reatore order The 30.000 
leciilars of the Vnltert Hlates Army, which eoiwtUute 
out national police force, are scattered throughout the 
Icncth and hreadth of our vast eoiintrj. and In the 
event of .sudden attack by some nation iiromptod either 
to uud.llloii for conqiiesl or h.v fancied grievances, it 
would lake a niotilh or uioie lo concentrate this little 
foree in am number for concerted action against the 

In addlilou to the 30,000 men of our nntlomil police 
force, we tone a s|iecliil police foree, our mlllllu, also 
widelv s<-attered, of (t0,(KXl effectives, which may be said 
to answer loiighl.v lo the special constables, depulles. 
etc., which in small towns or communllU's are sworn In 
to assist the tegular police forev', when o dlslurltance 
Is larger than llie.v can handle Now, If KMKIO men are 
netsled to jirolect .\0O0,(XK) i>f>ople against sporadic and 
unrelated attempts at vlolencv', b\ what process of rea 
soiling has (his ooiinlrv coiiie to the conclusion that 
.tO.tXMl regular iiollee and tlOIXK) special oltlwn consta¬ 
bles ate sullieleul lo luotect Ihe 1(K).000,0(X» i>eeple of 
lids eomitrv against tho eoiicerted, highly Intelligent, 
and Ihiaoiiglilv jiiepuied acts of vloleiiet' of some for- 
elgti l>owei'' 

Th(‘ onlv ixmslhle e\euse foi not providing a national 
police 111 the form of an nde<|uate regular army and 
nitlllla would lie the absolute eertiilntv that no foreign 
|ioW(‘r enuld (losslbh have any catist* of i|unrrel with 
ih«' 1 lilted .Slates vvlileli would lead that country to 
emrv Ihe war Into our territory Hut on what enrthl.v 
giouiids can wc lay claim to such liurannltj ? Is It not 
a fad Hint at this very moment our (lovernmeni Is try¬ 
ing lot lather Is supposed to la- trvlngi to straw the 
ship Ilf slate oil the vruv tsige of the maelstrom of war, 
without being (liawu Into its vortex’ Again, to predict 
that Ibis gri'at war will be the last war, that it Is 
meiely a Magic prologue to an eternal Ta'ace, to shul 
one's <>vos entlrel.v to things as fhev are, and to Indulge 
In mere 1 toiilnii dreaming—such an attitude would 
presupposr* the exMitloii of a new world intiuhlted by a 
lotallv dineieiit rarv 

Now wlial tills country iitH>ds, and vvlnit Its highest 
mllllar.v advisers nsMimmend, Is that we shall (irovlde 
a well <s)uIp|smI army, of legiilars and milltlu, of sulli 
eieid size lo act ns a iiatlonul jioUce force .lust that, 
iinil iioHiliig more. Is called for In the various reisirts 
of Hu (ieiieral Sinff and In the rr>corameiidntlons of the 
Initedii ollulals of the War IK-partmeiit 

The series of articles rittinilig tinder the caption "An 
I iid('feud(‘<I Tieasnie Hand’’ contains the absolnle facts 
(omeniing Iluv present all hut rlofenseless oonditlon 
of the 1 idled States These facts have been obtained 
Dorn the htghe.si otllclals of the War Department 
J'i(>t\ one of them is (rue. In no single Instance htis 
(here been the sllgldest exaggeration We commend 
lids srirles to the careful rearling of the public, and 
espisdiillv do we eouimeiid U to the coimldi‘rallon of 
those Congressmen wlnvsi'' Indlffereuee oi blind opposl- 
Hon Is resiKinsIble. more tlinii anything else, for the 
piesenl diqdorable mllltaiv aituatloii 

Weight of Metal Vereiw Voluine of Fire 

O NE of the long-standing controversies In which 
the opjMislte sides have reached a common con 
elusion is that regarding the lies! kind of main 
arimiiiieiil for battlesbl)is Home have held that the 
delivery of a large volume of lire of sludls of inislerate 
(Hllber, others that n amallei volume of fire of shells 
of gieatiT weight Is preferable The former scIkkiI 
found Its chief supjxirt In the ttermari navy, and the 
first liattleshliiH of llx'lr modern fleet carrlisl nothing 
larger tliaii tho bdliirli gun, the fen lMittloshl(>s of the 
•Kaiser Krlisli Ich HI" and "WlttelHbue!i'’ clusses 
moulding fids plcct lu their main batteries 

Il was not until lJIO-1 (hat thev eom[ileted In the 
'‘Ilruunselivvelg” a battleshl|i niouiiling H-liich guns 
and eighteen of their battleships nnd Imltle-crulaerH, 
coinjilcted liptweeii that date and lllll, had no gun 
heavier than lids In 11HI and M)12 thev set afloat 
four Sld|)s of the "Thurliigeii" eltiss mounting 12 Inch 
guns, and these ships were followed by flve vessels of 
the "Kaiser" class moiintiiig the some |deee During all 
these years ovir own and the ItrltlsU navy were mount¬ 
ing the 12-lnch. the 13 r> Inch, and the 14-tiich. and In 
Hie case of the Hrltlsh. Hie lo-lnch gun 
The ir>-iuch gvin was tlist mounted In tho "Queen 
Kllzalieth," completed last year, and by the end of the 
(iieseiit year Great Hrltaln will have completed eleven 
ships of the “Queen Kllznlwth" and "Royal Sovereign" 
(lasses, each mounting eight l.'i-Inch guns That Ger¬ 
many has at lost come down to the prevailing opinion 
Is shown bv the fact that her latest drettduoughta of 
the ‘T'rledrlch III" class, to be completed lu 1916 and 
1IH7, each carry eight Ifi-lnch guns of a type recentl.y 
developed for naval puri>oses 
Comparing Iho weight of the Individual sheila, we 
And fhal the earlier German battleships threw' (me of 
420 pounds weight from their 9,4-lnch guns, against one 
of SflO ixjunds weight from the British 12-lneh of that 
date, that the German IMnch gun of the intermtdlate 
jaTlod fired a (JJKt-ta’U'Ml sliell from the 11-Inch guD 


^ tm 

against ahelta of 800 pounds snd potaids dsUfsMtd) 
respectively, by the British 12-lnch and ia.54neh funs; 
and that tholr latest ships In oommlsston, ot the 
"Kaiser” class, oppose an 800-ponud sheU from ttaelr 
12-inCh guna to the l,t»20-i)ound shell Of the British 
15-lnch guns mounted on the "Queen KUeabeth" class. 

In explanation of the (terman preference for lighter 
puns. It has frisiuently Iveen stated that those respon¬ 
sible for German naval ordnance believed that a grcBter 
volume of light shells would prove to be more effective 
than a smaller voluine of heavier projectiles This theory. 
If It existed, was held in the days when It was belteved 
that, because of the generally har,.v condltloua In the 
North Sea, engagements would he fought at from 
to H.00() .vards lange If these ranges had obtained 
there would ts' some force to the German theory; but 
Hie war has denumslrated that the aiJmlrnl of a fleet, 
if he tmssi'sses the sliced gage, will fight at the maxi¬ 
mum range at which he can land effectively on the 
enemy There 1ms l«x>u one notable case In which the 
tJermaus failed to use an opimrtnnlty to put their 
theory to the test, namely, lu the recent battle-cruiser 
fight In the North Sell Here the German battle-cruis¬ 
ers, had they closed In to a range, say, of 9,000 to 10,000 
vards, would have Ixs-n In a ixieltlon lo perforate the 
N- and n-liieh bells of Ihe British »>attle-cruisers With 
Hielr high velortty rtO-caltlier 11-lnch guns, to say noth¬ 
ing of Hie no-caillmr 12-luch pieces coirled by the 
•'Derffllnger " \t these ranges the greater rapidity of 
fin' of the 11 Inch guns would, under the German 
Hieorv, have comix'iisaled considerably for the slower 
file of Ihe henviei and mure numerous English pieces, 
IHirtleiilarlv as the Geruvan ships are generally believed 
(o earn much heiivior lielt armor. That they made a 
riiiiiilng fight of It. and left the "Bluecher" to Its fate, 
Indicates thill Ihe Germans lielievtxl victory would 
Inevltablv rest with the Hhl|w earning the heavier (runa. 


Emotionalized Scicfioe 

W II\T would the world think ot a modem 
ustrommier or physicist or tmtanlst who 
should sfter the exumide of Parmenides and 
Lucrelliis, comixise a trenllse on his science In verse? 
it Is safe 1(1 Hdv that the poem would not be read by 
lovers of iHvetrv on the ground tlmt the subject was nor 
(xietlenl, nor hi students of science on the ground that 
one who is II (Kiel Is, ■ipso facto, too flighty a iieraon to 
mi'ddle with scleiillfie matters Y'et there Is ample evl- 
d(‘nce, even In modern literature, to prove IhnI the wis¬ 
dom of HoleiK'p may l>e married, with the happiest 
results, to Ininiortnl verse, and again, that neither 
(XH'irv which Igiioies science tior science which rides 
loughsliod over (mx-Hc moods and aspirations can be 
ri'giiidisl iiH a (iiirtleulnrly pleasing or wholesome prod¬ 
uct of the Iiiiimin mind 

Mhen the Klffel Tower was erected a storm of pro 
test arose from the nrtlstlc world of Paris. The tower 
wtt,s not Ix-nullfiil necordlng to canons of taste forrau- 
lnt(x1 In an age which knew nothing of steel construe 
Hoii To-diiv erlllcs gi>nerally admit (hat the tower U 
heiuitlfnl, Ixx-iiu-i- (-very line has a structural meaning 
and every (mrl Is adJusMxl with marvelous skill so as to 
seeuie mavlimim strength with a intiitmum of material 
.Neleiice Is (-sseiiHully lomantic To-day the world 
stands HiH'llIxnind hefore It, and vvoiild laugh to scorn n 
twentieth eeiitury Keats who should assert that "all 
charms fly at tin' mere touch of cold Philosophy'” or raise 
a pu(?rlle lament at the unilddling of the rainbow If we 
nre sorry for Keats, It is not tieeuiise aelentx* rohlied 
him of his "awful rainbow once In henven,” hut Is'Caiise 
he WHS blind to the Imim'asurabl.v more awful meteor 
erected In Its ifiiiee by Newton and Young Knowledge, 
coupled with Hie romantic temjiernment, leads to the 
hlgln'st delights of the spirit ('omiiare Ihe formless 
yc'arulugs of a (xiet to whom Hie starry eaiiopy Is little 
more than scenery and mvsti'rv with the overwhelming 
emotions of Ihe astronomer In the jix'senee of the uni¬ 
verse "I do think Ihe Hnmghls of God!" exclalnwd 


It sv'cms rather haiml to sav that Tenn.vson carried 
farther than any other iss't Hie dual task of utllUlng 
scientific truths for the purely esthetic purposes of 
(sretry nnd of Infusing the siiirlt of jxvotry Into the 
science of bis day, or to revive (lie memory of his 
beneficent work In softening the ahocU of Iconoclaatle 
revelations; yet we lielleve that many adentlflc men 
to-day hardly realize how miieh a grTOt poet can do for 
science by emithaslzlng lis emotional asivecU 

Tennyson's well-known trick of mingling aclentlflc 
and classical alluslonB—the latest revelation of the tele- 
scoixj with an echo from Hesiod or Theoerlttw—was s 
tour do force only as a violent departure from cooveu- 
tlonal methods In poetry and not becamve of any essen- 
tlal Uveongruity In the things thus brought togetiier. 

Tennyson put the circular theory of storms Into ttm 
Hues 


Across the whirlwind’s heart of peace, 
And to and thro’ the eonnler-gSle; 
but did i»t Goethe put Luke Howard ««« M« 
classlflcatton tvodily into a poem? 
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futrodvchu IQ«etri« riattroat In Suth Anerlca.— The 
•aterpriiiQS publlo utUltie* company of Rio do Janeiro, 
eodeavorios to eneourn^e the use of electricity in the 
household, has adopted the policy of Kiviog an electric 
ilatiFoa free with each gam stove purchased within a 
certain period. The experiment is declared to be very 
•ooeessful. 

ken r. Copper Wire In Germany.—Because large 
quantities of copper are used m the manufacture of 
, ammunition for the German army and because the war 
has restricted the import of that metal, the German 
Assoeiation of Bleclncal Engineers has issued an an¬ 
nouncement recommending the use of iron wire instead 
of copper wherev possible. The substitution can 
readily be carriec, out m direct current installation, 
but where alternating current is used, it introduces o<im- 
fdioations because of the skin effect and the increased 
impedanoe. 

Biactrlc Water Haater.—A very oompact little electric 
stove has been put on the market winch is particularly 
adapted for heating a tumbler or glassful of water in a 
very short spaoc of time. The healing clement is m the 
form of a cylinder, slightly under an inch in diameter 
and about 4 ^ inches long, which is provided with n metal 
cap arranged to fit over the mouth of the glass This 
serves to retain the beat and also keep out dust and dirt 
The switch in the cover control* the curroul. The heat¬ 
ing element generates sufficient heat to bring a glass of 
water to a boil m a minute and a half. The device 
consumes 450 watts 

Electric Lamps In the United States.—Acconiing to a 
recent report of the Bureau of the Census, in 19EJ there 
were 560,981 arc lamps wired for service in use in the 
United States, as against 8r),.')57,H19 moandesciuit lamps 
The number of are lamps showed a drop of aUnil .V>,000 
sinoe 1907 while the incandesecnl lamps showed a gam 
of nearly forty million The numlier of el<-ciric lamps 
used for street lighting in 1912 is given os IMS,6-12 arc 
lamps and 881,379 incandescent lam(>s The googra- 
I^ical distribution of the lamps shows m-arly eight 
million for the New England division, twenty-two mil¬ 
lion for Middle Atlantic, nearly nineteen million for 
filaat North Central, eight inillnm for West North On- 
tral, miarly four million for Houtli Ailatitn, two million 
for East South ('cntral, tliree million for Wcjit H<iuth 
Central, two million for Mountain and nearly oight 
million for the Pacifle division 

Emergency Street Lamps.—-Apparentlv Chicago is so 
aooustomed to having ;oy riders run nnuick on its 
boulevards at night, and wnsik its lamp posts, that it 
has provided emergency lamp ismls ui be use<i on such 
occasions. The lamp* that funusli the spwial object of 
attack for the ntllicking, devil-may-care motorist are 
those located at street comers m the so-called “Isles of 
Safety " Surely this is a misnoracr so for as the lamps 
arc concerned But, Ik' that a« it may, there can be no 
doubt that after the lamp has Ix'cn smasli(Hl tbew con¬ 
crete obstacles in the middle of the avenue lieconic a 
dangerous menace to the can-ful driver as w'cll a* to the 
reckless one Aoconlingty, emcrgeticj larajiH arc kept 
on hand which may be set m place at oncsi The lamji 
post coDsist* of a gas pi|K^ stanilard attached to a hand¬ 
hole cover fltted with fuse* and connection Uinuiual*. 
Spring leaves on the cover serve to hold the [kihI up¬ 
right when they are fonied into the hand-hole At the 
top of the post are four oarbon-filaint'nt Ininps inclosed 
in a red globe This serves as a light-buoy for tJie rook 
In the path of navigation However, it would set-m as if 
the Isles of Safety could be turned into real refuges for 
pedestrians were they Imllw fortified against attack 

Uifb-lift Centrifugal Pumps. -Kleciric motors for 
pumping purposes are now used to good advantage for 
high lifts, and the new turbine pumps for such (kjhiIii na¬ 
tions are said to be much better than piston puiniia which 
were hitherto used. Formerly oonlrifugsl pumps were 
only used for low lifts, but the modem multiple stage 
pump can bo designed to pump against a head of 3,000 
feet or more, and the limit in this direction is as unre¬ 
stricted a* with any form of pluuger punqj. Again, the 
efficiency compares favorably with that of the latter 
typo. But a great advantage lies in coupling to high¬ 
speed electric motors or steam turbines As an example, 
we have a mine pump group for delivering 870 gallons 
per minute against a head of 1,500 feet, the speed being 
1,485 revolutions per minute. An electric motor occupies 
the middle of a long foundation plate, with a turbine 
pump coupled on each side. Pumps of this class often 
have five stages, the water passing into five sucoeaslve 
ohambers with a turbine wheel in each, so that each stage 
adds more pressure to the water, and it thus leaves the 
pump ata high preaiure. Other uses are for feed pumpe 
fer steam boilert, for blast fumaees, and the lilm. A 
good eaia mide at a large double pump with electric mqtor 
ia seen in tihe typa of colliery pump whitfii is capable of 
Itfthig 1,150 gaU^ per minute to a height of 2,4110 feet 
when rutudnsg at revolutions per minute. Between 
tfae two pumps is mounted on separate foundations a 
tlffiw phase, 1,250 honetpower, 5,Q00>volt electric motor. 
Dw ptiNBt syitmn Is of EngUsh maim. 
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BsstsrMogleal Examinations ef Hamburger Steak.— 

In two recent contributions to the American Journal of 
Public Health Messrs Weineirl and Newton describe 
a new method of determining the bacterial content of 
moat, m which the meat is ground in a mortar with 
stenle sand and normal salt solution to obtain an emul¬ 
sion for inoculation into the oulture media, and report 
the appbealton of this method to the deUTininatum of 
the bacterial content of a number of sainples of market 
Hamburger steak. The result showed that the standard 
of 1,000,000 bacteria per gramme sonietimes lulvocated 
as a maximum limit for the salable product is iniicli too 
low, as nearly all the samples examined would be con¬ 
demned on this basis, though showing no taint or other 
evidences of putrefaction. The authors projiose a Ifinit 
of 10,000,000 liaetena per gramme, though evi-n on tin* 
basis alKiut .50 per cent of the market samples of Ham¬ 
burger steak would still lie oondemued. 

The Book of the One-armed.—Of iiiterest in this ora 
of war when so many men are maunevl one wav or another 
IS the "Book of the Oive-arined,” wntU-n by Count G57,a 
Ziehy and issued in Germany It is intended to show 
how men who are one-armed can with a single hand Im 
independent of the help of others When a young man 
Count Ziehy lost his right arm, yet in spite of this mis¬ 
fortune he has beoorae a distinguished pianist and is 
known a* “the left-handed virtuoso” The count had 
long wished to narrate his expenenoes to fellow-sufferers, 
HO as to show them how ho had risen alxive his infirmity 
and by what means he had inanagtsi to de|)end on liiiii- 
self alone in all that requires hands The present moment 
sismiod to him «he right time to earry out his plan, and 
be riNiounts his experiences in the struggle for self-helii 
with an amiable liuinor which should emsjurage those 
who. brave as soldiers or in the ordinary enres of life, 
arc disheartened at a fate that seems to keep them in a 
constant stale of dependonoe. 

Prof. Benjamin Sharp.—The announcement was ri'- 
eently m'eived that Pmf Benjamin hliarji, for inanv 
years known as a zoologist of note, had ns-ontlj died at 
Morehead, 8 C , in his fifty-sixth year Dr Sharp 
gra<luated from Swarthmorc College and the Medi<'al 
Hohoo! of the University of PeniisjKama, which in 1891 
conferred upvm him the degre«‘ of Ph D He continued 
hi* studies abniad at the University of Wurzburg, wliieh 
confemsl a Doi'tor’s degrei' upon him, and he also studied 
at the iiiuversities of IWliu au<l Lx'ifisic, and at Ibc 
Ztsilogical Station at Naples Ib'lunung to this country 
lie held the professorship of invertebrate zoology at the 
Philadelphia Aeademv of Natural .Seienees, and at (he 
Univi'rsity of Pennsylvania, and was formerly Corres¬ 
ponding SeiTetary of the Philadelphia .\ca<lcniy of 
Natural Hcienws He was with the first Ihiarv exjiedi- 
tioii t/o the Arctie, and also did much h|s<cih1 work in the 
Hawaiian and Canbliee Islands, 

Abaca (Manila hemp) has lieen for more than a quarter 
of aeenlurv the leading export product of the Ifinlippines, 
and during part of this time has conii>ns,i<l more than 
two-tlurds of the total value of Philippine exjsirts The 
pniduetion of this fiber on a cominereial scale ha.s aiwuvs 
been confined to the Phibppiue Islands. R<>ceutlv, 
however, the prosperity of this mduslry has been seri- 
oiislj llmiatoned b> the increasvHl production elmiwhere 
of inachintMileaned sisal, together with a deterioration 
in the quality of abaca While sisal is of generally uni¬ 
form quality, Uiu output of abacA has Ihs'h extrenielj 
heterogeneous in ehanwler, and there was no uniform 
system of grading and marking This situation has now' 
been met by the Philiiipiue l.s)gtsluture w'hieh ^(■^^ently 
eiiaeU'd a law covering the insiiection, grading, and 
baling of abacA, maguey, sisal, and otlii'r fillers, to la>- 
coiiie effis'live January 1st, 1915. The subject is dis- 
eiissed in detail in the last quarterly number of Uie 
Philippine Agricultural Renew for 1914, nearly the whole 
numlier lieing devoted to the aliacA industry. i 

The Smlthaonlaii Tables.—The recent apjiearanee in 
a sixth edition of the Smithsonian Physleal Tables makes 
timely a review of the valuable senes of publications 
to which this belongs. In 1852 the Siuitbsonian In¬ 
stitution published, the first edition of the ^knilhsouiau 
Meteorological Tables, compiled by Dr. Arnold Ouyot, I 
pnmanly for use in connection with the system of me¬ 
teorological observations established by the Institution 
about 1850. These tables included much material 
of general application in physios and were widely uwid 
by meteorologists and physioists all over the world 
A fourth edition of “Tables, Meteorological and Physi¬ 
cal” appeared in 1884, and was a work of much greater 
sise and scope than the original publication. Sub¬ 
sequently it was deemed expedient to subdivide the 
subject-matter of these tables, and aooordingly three 
independent anies were founded; viz., meteorological, 
physical, and mathematical. The.meteorological tables, 
in the new aeries, have appeared in four editions, while 
a fifth is now wader oonaideration. The geographical 
tables have been laaued in three editions. The first 
separate edition of the physical tables appeared in 1898 
FiniUly, a fourth series is the Hmithsuniau Mathematical 
Tablea (Hyperbolto Fuoeriont), issued in 1909. 


Automobile 

British Daimler to Make Gnome Motors.—The famous 
Gnome rotary gasoline motor is to be made in Great 
Britain diiniig the war !>> the Daimler C'ompanv iit 
Coventry Tlie Daimler prediiet is rated at 80 lierM'- 
power, and im to he iiHed m iu>roiiaiitieal work 

An Anti-freezing Liquid Man.v anli-free/mg mixtures 
and pri'paralleiiH have been prupohed at varieiis limeH, 
but there m one that w helilum mentioiii d which is said 
to be excelleni in maii> i ant h Ttus is plain kerosene, 
which W'lll not free/.e al any limperHliin experieneed 
in this eoiintrv, and also iias llie advanliige that it has 
a tendenev to eh'aii anv dirt out of thi railiutor It 
Is elaiined that kerosene will not in anv wav injure tho 
inajonl v of radiators, liiit it should not tu usi d in i ars 
that show a tendency Ui run hut and boil I lie wiUer in 
the radiaUir, for as kerosene has a lower evaporative 
point than water it would be wasted rajinlly in a hot 

Paris to have Improved Autobuses.— It is well known 
that most of the puhlie autobuhes in Paris have bis-n 
takim by the goveriiiiienl to serve as militarv trans¬ 
ports. Ml which w'ork thev have proved unex)«i Icdly 
sui'oessful Even if these vehicles are iii coiujitioii for 
further service after the war is ovei thev will not !*■ re¬ 
lumed to Paris, but such as can be utiliztsl will be found 
in the small towns ivarrymg eoniniercial travelers to and 
fro iH'tweeii the slat ion and the hoUd AlreaiU plans 
have Ims ‘11 marie for more modern and more elegant 
buses for Puns, and the new model iinqaised will lie 
roomier, with higher windows, and will weigh eoiisider- 
ahly less’than the old vehicles 

Motor Squadrons of England —There lias betm iiiueh 
oetivilj of late in the open spiu'es annind Ijotidon where 
military motor wiiiadrons have been practising muii- 
euvers Ear'll Mpiariron is complete in itself, and een- 
slsU of a large armored car liuving a Maxim ipiiek- 
finng gun mounted in a revolving Uirret A Heeiind ear 
names a 1 or .i isiiind gun For lliese there are two 
Huppiv ears, and the sijuarlroti also includes a n-d cross 
ear These eombiriations are so complete and moliile 
that they have been found extreriielv valuable especially 
in the skirmishes that so fri'quenlly take place in vil¬ 
lages Smer- the (inimiil rounding up of DeW’et on the 
ocr-asion of las ns'eiil revolt in South Afnea, the bjv- 
pris’ialion of the valiii' of motor cars has grriatly in- 
erea-seil 

American Motor Trucks for the War.—Many item* 
have Ills'll going llu' rounds in regard to orders placed 
III Ameniiibv foreign jsiwers for motor trucks to lie used 
in lh<' miiitarv opi'rations, Most of ihi* published 
staU'ments have bis'ii errouisuis, hut iti two eases the 
cxox't figures for ordi'rs thus far received are known 
One large eoiieern has eoiilrai'ts foi l,2tK) trucks of 2-lon 
eu[)a('ltv, filled willi special bodu's, while another 
equally linimineill builder lias di livered iOO 2-lon trucks 
and has orders for ,ltK) .Vton trucks for immedmle 
delivery The pun'liasi'r in Isith of thesi' last's is ihe 
Frt'noli govi-niiiii nt, whii'h has found the Anienean 
ears perfectly 'sutisfui'lorv Giie of the coni'erns al¬ 
luded to also has ns't'ived an order for trucks from the 
British Admirally winch is now being filled 

Keeping Inner Tubes Soft -Much raouev is lost an¬ 
nually bv jinvab' molorisls anti hv dealers in rubber 
tires ami tubes in small eutumnnilies, Iss'anse of the 
tendency of the rubls'i tubes to lieeome Imrd and bnttle 
ofU'r a few months of storage To fold up tubes, cover 
them with clialk and put them in jiastelsiard boxcH is 
only a makeshift Thev w'lll lose thc-ir resilieiu'v after 
a while A German rubber iimnuf.ii'lun'r not long ago 
furnished to all his dealers iilstruetions as to how best 
to earn for inner t uImis. Aoeordiiig Io these ihe best wav 
to pn'serve tubes Is to blow them up to the pri'ssiire m 
an ordinarv nibtier ball, te bang them uisiii one or two 
fairly thick round jioles, stis'li'lied horizontally, iii a 
darkened room, in which a dish of unslaked lime and one 
of ammonia solution are plas'C'd in tin corners on I hi' fioor 
This aTiangement keeps the air free of disiruetive acids 
and retards the process of vulcanization vvliieh gis-s on 
lu the tubes. 

Sabstllutes for Gasoline -Tin' efficiency of the Ger¬ 
man military motor Iriiiisport serviei , in which suli- 
Btltutes for ga.sohne, siii'h a,s benzole and iih'oluil, are 
very extensively einploved is grusliially foremg the ni- 
tention of engiuvs'rs and investigators to the fuel (|Ues- 
tion, and calling alUmliim Pi Ihe very material advame 
that Germany has made in this dmx'lion In Ameriea, 
when cheaper fuel is mentioned te an aiiPunobile maker 
or dealer the reply too often is that the price of gasoline 
has not gone up, oonaequentlv there is no necessity for 
worry But how long will this condition lust? And in 
the meantime why should motorists pay twio(> what they 
should for fuel? Too nianv people in the automobile 
buBinesB are so unwise as to persist in regarding their 
product u a luxury, in regard to which no one should 
consider the quention of exjMii'e, hut some of the wise 
business men in the trade are ipiietlv pressing forward 
iheir preparations for meeting the new ooudilioua that 
are sure to oome. 





SCIENTIFIC AMERICAN 


174 




The Sixth Award of the Scientific American Medal for Safety 

Devices 


liv William H Tolman, Director American Museum of Safety 


S EVKX \('arv apo tlip AmcrtCHii Muw'uni of Safoty 
wuK foiiiidiMi |]\ a small Krou|) of Ih(iH<‘ tntarostiM] In 
wifemiardinp Ilfo and llml) from Industrial and oilier 
NOCldeuls The trnHte(*s were larpi-U eiiltors of teeli- 
Ideal Jonrnals, wldeh suiiiairtwl (lie new movemenl with 
ttreut enthnsliiMiu T'lds movement has prown and grown 
until we ha\e three Musenms of Snfetv In (he Tlnlled 
States—one In New York, one In Hostoii, and one in 
Han Francisco, the two latter heing ruodelerl on (he 
jairent Museum In .New York The \morlcati Mhhouih 
of Safety has las'ii an insiiiiation for the entire eoiinlry 
and has resulted In the formation of '•Sufel^ Flrsl" 
Bocletles, committees, etc , numbering hundreds Karly 
In the history of (he Museum 11 was felt that some 


hotels Jl ineeiH the roiulrements of the conditions 
of award and Is made. In addition, to command 
the special approval of the Jury hecauae It Involves and 
In a most simple and direct way the application of what 
safety culls ‘the interlocking principle.’ That Is, a con¬ 
struction makes It mechanically Imtsmslble to open the 
hatchway door either from within or without until toe 
ear Is at the landing or within four Inches above or 
liclow' II Secondly, it Is Impossible to start the oar from 
the landing until the halchway gate Is clostsl entirely 
or so nearly closed that no jiart of the human frame 
can he foreed through the ojienlng For Its attainment 
of mechauleal safely and (he prevention of olistluale or 
ncKless humanity from doing what It ought not to do, 


away to show the car equipment and operation. 

Fig 1 shows the Hhur-Tx)P mounted under the gate 
and the gate locked, also the car equlptBeiit with the 
controller at running position. 

Fig. 2 shows the eoulrollor locked in a nentral po»l- 
tlon, the projecting shoe gripped by the retaining bolt, 
the gate unlocked and oiteiilng. The mechanlam Is 
shown with Its cover removed. 

With this system. Is-fore anyone can leave or rater 
the elevator car 11 must Iw brought to the Undlng In 
front of the gate, (he controller must be placed In a 
neutral iKwltloii, stcjpplug the car. and then, by simply 
.stepping on the pedal (1) In the car floor near where 
he stands, the operator lockit the controller and nnlooka 


encouragement should la* offered to c<irporatl()ns and 
Individuals t<i Invent and Install siifety devices, as well 
as to l(«)k nftoi the welfare of em)ilo\m>s The Scikn- 
line Amehuan was the first to offer u medal for this 
pliritose, and It has now tasm awarded six times for the 
most eftlclent safetv device Inventtsi within thre*' yeHrs 
of the award and exhibited at the Museum In the 
HciENTiFK AwraiiAN of Fehiuaiv 7th, U)H, the first 
five winning devices were lllusiraled and descrllxsl To 
recapitulate The Scientifk Amkuican Medal has lieeu 
awarded as follows 

l«OS. The Well Marine I'lre Kxtlugulsher Company 
IIKIU. The Patent .Scaffolding Couiimny 
IBIO. The Norton Company’ 

1912 For the I’ulmotor 
IBJ.’l The Welln Marine Kqulpment Company 
The annual exercises and the award of the Museum 
medals took place on February 10th In the auditorium 
of the I'nlted Engineering Societies Hulidlng, ITestdeiil 
Arthur Williams In the chair The Scientific Amkbi- 
CAW Medal was awarded first on account of senlorltv 



the gate 

When he sterw on this pedal It raises the locking rod 
I’i) and locks the csmtroller, ns shown In the photo- 
grapli It also projects the contact shoe (8) against a 
lug t.ehlnd .”1, forcing back the catch (B), which releases 
the shoe (d), Iherehy unlocking the gate. While the 
gate is unlocked the elevator diH)r may be opened and 
passengers can leave or enter (he car In perfect safety, 
for the car cannot lie movevl either up or down while 
the gate Is <>t>eii or unlocked The car cannot move be¬ 
cause when the shoe (H) was released from the first 
v'fiieh (B) the steel retitining bolt (71 gripped the con- 
tact shoe t.’tl and secured It to Its pnkjected posltlen, 
where It holds up the nsl (2) and keeis* the controller 
lockisi so the car cannot move 

The cur cannot N- started until the shoe (8) Is Pe- 
ieused, and It run only be released by shutting the gate, 
which 1b securely and mecUanlcally locked hy the first 
catch (5) when It geU Iwck to closing to within four 
Inches of the jamb Here the retaining bolt (7) will 
Instuntlv release the contact shoe (8) and allow the 


The Inventor of the winning device Is Mr (Jlenn S 
Williamson, mechanical sutverliitendeut of the New Yotk 
World Mr Williamson was ufipallwl hy an accident In 
a nelghls)rlng hiilhling In which a well-known jurist fell 
In the elevator shaft through an open door to his death 
thirteen stories below, so he then devised the system 
Illustrated herewith, and this has bt'cn operutvsl on sov 
era) elevators In (he World Hulidlng and also In other 
tall structures with great succi>ss In awarding the 
medal. l)r Frederick H Hutton, Vice-President and 
Chairman of the Hureau of Awards, said 

'The general piiiiclples on the basis of which the 
(Museum recognlre.s Miis'essful achievement are six lu 
nunilter, 

"(1) Appllcuhillty r>(K's the device secure safely for 
a largo numher of i>ersons or in a great variety of eon 
dltiODS 

"(2) Pnictleablllly Can the device he used econom¬ 
ically and successfully? Ii must not tic tis) cumbrous or 
Intricate to apply or ofierate 
‘•(8) Simplicity It must not ho so complicated that 
exjverts are required to handle or keel) it to repair 
“(•1) Hellahlllty It must not l)e liable to derangi- 
ment or failure to work In cmergeneles 

"(B) Durability It must not tw so delicate or ueod 
such fine adjustment that It will not stand ui) in servhs* 
"((I) t'omuierclul avallalillltv It must not be too 
exi)enslve to tnsrnll oi maliitiilii in oiK-ralloii, If must 
Ik- obtulualile In an oiH'ii market for the use of all 
"Tb.. lirst medal lu llie history of the .Museum to bo 


the .Shurbs’ Elevator Safety Company, Inc, and to Mr 
fileiin .s Williamson, the designer of the iitechanlcHl 
details of the dev lev’ 

A description of the device will prove Interesting 
.Safety of passengers gtdtlug on or off elevators can 
only he HShurevI hy three ihliigs 

(1) Hy holding the elevator ear Immovable at a safe 
landing while the gate Is o|)en 

(2) Hy locking the gate shut Ivefore the car can Is* 
moved up or down the shaft 

(.8) Hy keeping the gate shut and locked when the 
car Is away from the landing 

To l)e effwttw". these essentials must l>e mechanically 
compulsory, as with an Interlocking switch and signal, 
hy malnlalnlng a unit of safety at each gale which 
operates when (he cur reaches the landing 

In the system hero described each unit works Inde- 
l)endently of all the other units and ounnot by any 
known means tie up or Interfere with the regular 
operation of the elevator, which Is an ever-present 
|)osHlhmty whenever the locking system Is unified with 
all the doors to the elevator shaft 

The unit of safety to this svstem Is u locking mech- 
iiuism on Hie sill to the elevator shaft at the bottom of 
the gate and to the side of the car The cur carries an 
equipment by which the lock Is oiierated mechan¬ 
ically from the car, thus (ontrolllng the om-nlng of the 
door 

Thi‘ necomisinvtng (iholographs are of a work¬ 


looking dm) (’2) to full by gravity so as to anlock the 
control and lei the oiKTRtor start his car. 

it is ohvlouM that UH looking the gate anlocke the 
controller the cur cannot start until after the gate is 
hs’kisl ('ous<'«|uently, no one can iKiealbly paaa through 
the gate after the car Is started The unlocking of the 
(‘oiitroller is slmultauisius with (he looking of the gate, 
and unlocking the gntt' and Us’klng the controller are 
slmultatiwus with the pressure of the ofierator’s foot 
on the pedal, which locks the control and unlocicB the 
gate There W no delay to the elevator A quick, safe 
landing and getaway are nssiirod One preaautv of the 
foot when the car reaches the landing anchors the car 
and frees the passengers After the gate la locked on 
the Brat latch U takes only u few seconds for It to Close 
the last four Inches and again lo<‘k tight shut on the 
second latch Meanwhile the oi>erator’s ralnd acts, he 
moves his contrf)Uer and away goes his car The entire 
operation is automiitlc and roechunlcal and enacted 
from the Inside of the car while It Is stutinnary at a 
•safe landing If the ots’rator 8tPi)s on the pedal while 
the car Is moving anywhere In th»' shaft the inalde 
spring with which the is*dul Is provided absorbs the 
pressure and nothing hapysms, because the rod cannot 
Iv raised nor the shoe projisyted while the controller Is 
to the running poslllon 

This device has an extra feature, not essential to 
safety perhaivs, hut which will ui)peal to all users of 
elevators This Is a light to Hlumtoate the threahoUl of 
the ear while the gate Is oiieii An electric switch con- 


ercatisl and awiiMh'd was 
Medal It was liisi given 
In 19()h, and the foi’egotng 
criteria w-e i e created to 
guide the Jury lu awards 
to tt.s class It Ih given (o 
such individual or eorjio- 
I'uliou H.S has produced and 
exhlhltvsl lu the American 
Museuu) of Safety a l)er- 
ftioted dev Ice of utility 
w’hleh Ivst c o 11 s )• I V e s 
human life ami limb lii the 
procpssf'M of prisliK ttvc In¬ 
dustry or other avocations 
The award this yoai is 
given to an lndtvldn.il and 
the company which he has 
created to give j«Timi- 
neitcy to his undertakings 
for a device which shall 
secure safety to the gen¬ 
eral public w h 1 c h ^piukes 
use of the elevator systems 
ill our great oflice and 
other buildings, stores, and 



Fig. 1.—Gate locked and controller in running 
position. 


Pig. 2c—Controller locked in aeutrnl pwltion and 
gate hnloelced. 


ilei the car to a strong metal 
Ikix and otwratod by the 
same pressure which pro¬ 
jects Uie shoe, thus elinttl- 
tuueoualy Illuminating the 
(hri*shold of the car when 
the door la open. 

The other medals which 
were aw’arded were: The 
Traveler’s Inaurauce Com- 
pany’s Mvslal, which was 
given to the CommoQ- 
wealth Edison Company of 
(’hlcago; the B. H. Harrl- 
man Memorlnl Medals In 
the railway field, wbteb 
wore awarded to the New 
York Central Railroad 
t 'ornparty; and the Anthony 
-V. Brady Memorial Medals 
111 the street railway 0^ 
which were awarded to tlw 
Boston Elevated Batlwfiy 
Compshy, 

Hon. Dudley V. 
made the p£h)d»at adttnut, 
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iStMt^Mni of Stnnr fin* tlic Dnteh 
Axmy 

ByW.J.L. Kl«hl 

A NATIVE <)f Netbtrtsndf! hos Inyented 
a very practical stretcher tor army 
nse, also a field-bed of similar construc¬ 
tion, which wUl be found very comfortable 
and warm, The stretcher (■onststs of a 
mat of ,straw with a relnforclnif of willow 
or peed on the underside. This Is fastened 
to a couple of bamboo jioleH which serve 
as bandies. A couple of spacing boards 
keep the mattress spread out fairly flat 
When In use, as shown In one of the draw¬ 
ings. A roll of straw serves as a pillow 
With the bamboo poles removed the mat 
trees of straw will be found serviceable, 
as a bed, even on damp ground, and a 
blanket, also of straw, may »>e used to 
keep the sleeper warm 
These straw stretchers were flrst used 
in conveying the wounded of tho British 
cruisers sunk off Holland's coast, and 
since then tliey have seen service on tho 
southern frontiers of Netherlands Many 
a sick and wounded Belgian lefugee or 
soldier has stretched his wear.v limbs on 
these straw beds. They promise to Ihi 
especially useful in times of epidemic, for 
their Ine*penalvenesa allows of (heir l>elng 
burnt after use, so that there will t>c no 
danger of spreading Inaction When not 
In use they maj la* rollisl up and piled In 
Stacks as shown in one of the (ihologruphs 

Manufacture of Optical Glaw in 
America 

T IIK glass used In this comilry for tho 
manufacture of lenses Is pnictlcully 
all Imported cicept In tho case of some of 
tho smaller and cheaiter lenses For sev¬ 
eral years past the Bureau of Ntaudnrds 
of the I>ejmrtineiit of ('onmien'e has lH*eu 
endeavoring to iiersuade the glass niuiiu- 
facturers of the I'nltwl Ntates to take up 
the manufacture of this material, but tlic'y 
have been unable to do so. lairtly Isvause 
of the limited quuullt) used as comiwrcd 
with other glass, but largeij on account 
of the varying eomiN>Hltlon recpilrcsl and 
the dlfDculty of annealing the glass, as 
good 0)itlcal glass must Is* entireh frts* 
from strain 

With a view to working out some of the 
underlying problems sutllclenily to eiiul)le 
manufacturers to start in this matter, (he 
Bureau secured two years ago an eri)erf 
Interested In the cotnissiltloii and tmtlng 
of optkml systems, and a little later se¬ 
cured another man skllhsl In the working 
of glass to the dellulto forms nspilred by 
the theory These steiis were taken, first, 
partly because* It Is exc*ca*dliigh difficult to 
find men having these quaTlflcnllons, but 
prlndiwlly because, as the work of experi¬ 
mental glass-maUlng progr<>Hm*s, the glass 
must be put In the form of lenses and 
prisms to test, In other words, the Bureau 
bad to be in a position to examine the 
product as It was made e.xp«>rlmentall.\ 
in July, 1914, a practical glassmaker was 
added to the forci* of the Hiir»*nu. He Is 
a college graduate of sclentlflc training, 
but Bkllled In the manipulation of fur¬ 
naces. and Is the win of a man to make 
progress at the present jtage of the work 
Small furnacea wen* built niuJ inclta of 
a few pounds of ordinary glass were made 
in,order to become more familiar with the 
technical side. A larger rnrnaee has just 
been completed, which will haiulle melts 
of 2(1 to QO pounds The Bureau Is now 
making glass according to definite for¬ 
mulas, studying the methods of securing 
It free from Imbbles, and other practical 
poiota. This Is to be followed by an In- 
veedgation of the method of annealing. 

Bercral glass manufocturera have vis¬ 
ited the Bureau already for suggesOona 
as to equipment for the manufacture of 
optleal glam, 

litdiMifeal Aids fi>r Air Soottts 

l^j^csrtytog oat acoutlug obaemtiotn 
1 iblUtaiT ueroplaiiM It to asawidlal 
iw wa awb la ttt« juseUtw, 
wboSa soto duty it to to 
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Stretcher of straw used In the Dutch army. 


Bed. pillow, and blanket of straw. 


The stretcher folded up. 


A Dutch Midler in his bed of straw. 


who can dt'vole iindh Idcd i 
Ncannliig the ground helnw 
nklrig Hkotclies of fort I tied v 
ipoHltlon of the eneuit'h giiitf 




*.lK>Kkiiig telephone 
lietween pilot and ol 
Kreticli mllltarj tie 
compHiivIng pliotogr 
U )irnvldi*d viltll 11 


out front page IIIUMtratloji If the oh- 
Kcrier 1m to mal.e MUetcheM of the giouiid 
over which In* 1 h thing, he will he so iiiuch 
(KH’upliHl. prohahlv. Its not to lime time lo 
Jot down iiotcM Komellmes eicnts miiv 
follow 111 Niich iiipld NRuienic thiil he mnv 
not lime time lo wilte down all he would 
like lo In certain eonillllons of tllglil i( 
might lx* dllfieiilt to usi* iieneil tind imper 
111 order to reiinne all ohstaeles Hint 
iiilglil ImmiMT Hie oltserverM work, u 
tihoiiogriiiih 1 h now jirosidisl, willi a speak 
lug (iilx* niuiilng lo the ohHeitei s uioiilh. 
so Hiul he mn\ talk Into Hie uniehliie at 
aiiv time during the flight und Hius make 
11 ifH'ord of bis obserMilioiis, while nt Hie 
same time Ills hands nn* fns* for the us»- 
of Held gluss«>s or (he sketehlng fx'iiell At 
the end of Hie fllglK Hu* iibouograiib de- 


The Search for Standard Weights 
and Measures of Length 

T HK use of melled quartr, for the manu- 
fiictiiie of Ktiindard meiisuroH of length 
hilK Ihx'ii II great dlHutiixdiilmciit, wince 
even fhiw niiiterlal lx wubj(*ct lo very 
miiiked tlucttintloiis in length The weurch 
for a Miiltiilde mnlerhil Is, however, 
helitg eontlnued, Ixx'iiuse idiitinum-irldium. 
wlileh liMK lxx.*ii UKixl up to the preHeiil, Iw 
out of Hie iiiiesHon foi praetlenl iniriwmew 
on Hcs'onnt of llw gr<*al < owt l>r HuH- 
hiume dlKcovenxi the allov, whieti has tie- 
eome known under the name of •'Invar," 
ail iihlireviiiHon for liiviirialile" Tlilx 
nlekel stix'l allov vvotild make an ideal ma- 
toihil for Htiiiidnrds of length on account 
of Its great rp*ilMtanoi‘ lo cliiiiigi'w in leni- 
lK*raluie, hut unforiunalelv It Is not iiroof 
against chemical action hor Hiiw n'liwon 
It is stillahlc oiilv foi hliindardw of the 
six*nnd grade, in which aceiiriicv within a 
inlllionlli pari Is sntih lent The ideal ma- 
leilal |M>sH(*sslng (he advaiitiiges of [dal 
Ilium Iridium, Inn less exiwnslve Hiiin the 
hiHei Is Hierefoie still to lx* found .Slm- 
Ihiih gooil inateiiiils for standard welghtw 
have lx*eu sought evteiislvelv and various 
non umgitetle nlekel nllnvs have lxx*n 



IHIi‘ ( hioinlum 
Is evixx'liHl of 
. liardiieMW, llw 


TIm raariai auuplaM arator m«kM tatophone cotnmunieaUon necmMrj. 


Hideralile fmor It Is pi, 
lug ordlimrv nlekel with a 
ami manganese sttm |„,)r 
tungsten, on aecoont id 1 
great densilv and Its ilniii 
preseiil tuiigslen Is still loi 
verv llki'lv It will lx* ohta 
priees in (he iieiii fill tire 
much In (leniand, A revl 
gress 111 the uwe of the 
shown that during the last 
mark. Slam, Belgian ('oiiu 
Hie Oiitral Aiiierlean slat, 
this decimal sj stein The 
success still lo hi' gaintHl 


the I'litted States s,.,«ius howevei, still 
far removtxl, although l>i Huilhiiiine him¬ 
self thinks that Hie dltlleull les In the way 
of Its adoption hv these isnintrles are 
much exaggerated by his opponents. 




















176 


SCIENTIFIC AMERICAN 




Doing Without Europe—IV 

How Industrial R.-search Will Help the Manufacturer Hitherto Dependent Upon Europe for Basic Materials 


A I'KVV uci'hs tiKu wo rcud In (lie iiowKiailKTh that 
TlloniU' \ Edlsoii, noodint: (iii hollo aclfl otil of 
wlihli to tiinho idioimiti upli rocoi'dw. and Hndliijr hln 
hOlllOO Ol HUpilIt Mil Otl liv till' will HOl to III oriCI* 11 lid 
Hiiiilod to iimht' (tiiholli' lU'ld on liU own ucconnt In 
liiht wi'oU'h ^(l^^Il^l( Vutaii IN wo I'lfod ttio oii'io of 
Ml Miixliiiiniin 'liah who htiil to hii\c htuliim, and 
who houKht II doiio-ll Mild nil old iilniil In Tt‘iin("s>U'o 
and foliihlishcd wlnit jiioinUcK to ho the Hrnl lioalthj 
Anioiloiiii hiirlnni liidiisin 

'J’lioM' . not iMolnlod ln'diiiii'i"s of uinmifactiiioi m 

who hiivo lioldit i-liirU'd plunlo In tliK oountry and do 
cliiiod IlioiiiMolNoK IndiiNtiliilli liidopondonl of EnroiM> 
Tlioio mo tihoni twont\ ll\o kiin iniinlio fiicdorlpu In Iho 
t iillinl StiitoK of \nioilcii, nil of wlioui are nioio or Ionh 
do)ioiidonl n|ion (hiniiini for tholi HtiK’kM of tho niro 
onrlli whloli 1 m iiMod to linliroaniilo kuh mantlCH At loant 
ono 111 in, Iho rdndwiit Ulxhl (’oniimnj of ('hloapM, 1 m now 
uuinufuolurliiK Rn own Ihortnm nlfnilo and corluin 
iitir.ilo from ttrii/llliin nionn/.lto Mimd, and linn ori>otod 
It, own uionn/,tto ioltnor\, «iim holns; omIiimUoIn ummI in 
tho iiroc(>NM of ovtriK tlnir Iho tlioilnin and corltitn 
idtralo from Iho Hand In llthoKrapliint; prontwork 
loathor rollora aro niniosi onllroh iimmI for tirlntlnf; 
’J’hlH liaM alwai'H hoon tho ciiHtoin, hIiioo llthoKrnph' ftt- 
qulroh iMilh Ink and water In hnndUnt; tho stono A 
luhliot roller lutn an a ropolloiit to the waloi and doon 
not itlvo MntiHtuotorv roHultH, a loathot roltov atworliH a 
oortain amonni of (ho water and at the sjinio time pm 
\UloH an oxcolloiit Mirfato foi dlHlrlhntlntf Iho Ink Be¬ 
fore tho will ail the loattioi for tnaklin; rollers wuh 
iiuiKirtod front (lot main (lormaii loathor hoohih to ho 
pxeoptlonullj Hinootli and Hoft 'I'ho loathor In thin 
c'onntr.t 1 h tiinnod too (|ul<kl) and tho tunnlnK mothod 
adopted loatoH the hMlhor in a Imtdor oondilion Sinoo 
tho outhri'iik of tho war Hovonil tlrniN Imvo lioon iimK- 
liiK H Htuth of tho Milijt>ot, and ono linn at loast is ho- 
(rinniUB to turn otll altnosl iim Bond ii quality of akin aa 
could Ito doalrod 

Scianca May Prove the Salvation of Our Industrie* 

It ao liappoiiH that the nion who hiuo tried to make 
hero whut furntorly tho\ liuiioilod fiom i:uro(H' ate fot 
tho unist pari, aiionllst'- oi omiima'ia Mi i’.dlaon, for 
oxaniplo, la iirohalih tho B'oatoat luuiintaol iirltiB dim n 
tor In the woild Mi 'J’oi li is a oliomlat who la an an 
tlmrlt,\ on palnta 'I'lio inon at Iho lioinl of tho Ulmlaiiy 
UlKht ('ouiiiuin ate ohoinloiilh Irtiinotl It Is lint mil 
itral that thoao men shonid ho tho tlrsi to strike mil for 
theniHOlM'a, fot tho\ know that in Indnatrhil rosoaroh, 
the \oi,\ liiiin<.lt of kiiowlodBo with v\hhh lho.\ wore 
uiuHt iHinlliar. hit tholi snhatlon 

The lesson w liioh lho\ Inno hoi'it latiBhl alimild ho 
louniod hj overt Aniorhati iiiainifai'lnior who has la-on 
dois'iidont n|H)n Unropi It la aad Imt trno that Ainorl- 
oan inantlfaol111liiB oompiinloa, as a wliolo, arc Indlf 
fol'onl to tho iioasllillllioH of indtlatrlal loaoiiroh Wo 
lind them latlahiii); onoiimma annis on womloifiil mo- 
olianloal (sjnlpmont and famtiiiB that Bond maohliiory 
Is Iho la-BlnnltiB and end of iimniil'aoInrlnB olllolom'j 
It mat 1)0 lhal llio war will dlsiad this illtislon and 
that tho Amoiloait innniifaotiiioi will take aoniothtiiK 
like a Tontonlo tnlorost la tho diondoal and ph.tsloal 
hide of hiH own ImslnoHH ()nl\ mir tort larBosI oorito- 
iMllons loalizo Iho ahaoliito tns'csailt of ruatntainlnB 
tt oll-oi|tilp|a'd losoaicli lahoialoiloa to iiuproto old 
mantifHotiiilnB piiKosaos and to dotlao now mioa Tho 
('liioHBo paokiiiB indnsirt Iho oottmiaood oil Indiialrt, 
(ho oloctilo lami) Indnslit, tho laitvdor Indiistrt Bi'otv to 
onoimons iiroiiortlona, mil onit las'anao of tho mllliona 
and millions intostod ht tlminolois, Imt lua'anao of tho 
llldtisliial ioHoai(h whloli (hot oomliiolod 

What Research and Invention Did for Cotton. 
'I’hlnk, fot oxampio, what has liis'ii aohlotod hy Indiia- 
trlal rosoaioh In ooiim itliiB Iho waalos of the ootton Bhi 
into a hnndrod ditfe loni laliiahio odihio laodiiota 
in 1h72 Old) r)2,iKkl Iona of oodonaood wore onishod 
At the iiroaont time Iho avoruBo minimi m iisli is over 
four million tona in 1S72 farmora iis’oltod nol otor 
?S pel ton fiom tho mills or total, while lo-dat 

they aio r<sol\lnc Ifk’d jioi Ion for aood, with the roaiill 
that tho lallls are iiaylriB to them over |SU,U(H),(»D() 


Tills roinarkalilo dotolopmoid In Iho oottonaood oil 
indnatrt Is d\io toit I.UBolt to the wmk of the ohojnlat 
Tho oiirlt rollnniB molhods wore crude in ItktO Iho 
prONorit atatoin of lolndiiB was introdiiood, witli the ro- 
Hillt that It la now posalhlo to Inin mil iK'rfoilIt iioii- 
tral, odorh^a oila with am h iiidfoniilft thul ootlmiMHal 
oil and Its producta muat now ho olasaod with grariu- 
latod augnr 

What tho ohonilat has done for Iho oil ntllls as a 
whole can ho flBiirod In dollars and lonls as followa 
The old methfsl of (Working made HOO jiounds of meal 
and loft lu It >>> |)or ooiil of oil or Sti pounds of oil iier 


ft in the purpose of thui aiUcIc to nhow hote 
tnifuntrial r<march can assist a tnanufacturer in 
(It rininp pioicnmn for makinp tho poo&H that hr hnn 
het n in the habit of importinp from Kuropr and 
thill he ran no lonpn obtain hreaune of the iiat 
If Ihi manufai tuicr vHU only rralixe thal no mat- 
ht holt prrfeet his manttfaeturitip proeemien may 
Mcrm to him they ate aluayn lapable of m-ientifle 
impiorrment, hr trill buivred not only in inahtnp 
himnrlf initrpeniirnt of Eutopt for Ihi time briny, 
but fotrrrr Jii wUl rnnih hin lounfiy inlh a nnn 
industry and employ labor in new fh ids Editoks. 


ton of fiMSl Tho proBont inotluHla make !MH» pounds of 
meal and loato 7 rx'r oont of oil or fi.1 poumla a illffor 
onoo of 17 imunda of oil an tod [lor tmi of aoo<i wmkod 
A1 5 ooiita |(or iiouiid, this moans a satiiiB of •'’5 oents 
)K‘r (on of Boed, or ¥:t,-4tHt,(»(l(i on tho ciop 

if wo oomrwro the old roflnliiB molhods with tho now, 
tvo lind, iiistond of 12 per coni loaa, an avoniKo of S ja'r 
oont , -1 iHT rout of R.aHitMK) harrola worth <1 conia jM-r 
limiiid, $2ft i(or harrol, or $2.r>rt(>,(KHi 

Convartine Cheap OH* into Profitshle Fat*. 

I*orhai>s Iho moat ntarvolous aaiioot of tho rosoarch 
tvhUh has tauKhl us how to oxtruot fiom cottmia»><sl 
niarkotahlo produola la lliat ttliioh Is hiiaod upon llio 
(Usoovoiy of two Eromh cliomlsta. tsalinltoi and Son- 
dorona 'I'heao two Erotioliuioii dlaootorod that unsat- 
nrntod I'attt aolda or thi Ir Bltoorldoa (an lie cmitorftxl 
into aatuiatod oomisainda Slated loss tocliiiloallt. Ilioy 
dlaoovorod a way of ooiitorlltiB oils and soft fata Into 
liard fats CottonaisMl oil coats aliout 4 oonta a poiiml. 
ht a tmKlIlloalhm of (Ida process Inirodnoisl ht tho 
Eronoh ohoiiilsia 1| ts coatertod Into an oxoollont atil)- 
stltnti' fm lard, which soils at ItiMi ixmts a iioiimi Tho 
coat of Iho tranaformatloii toiloa from Rj to 1 oont a 
I«)und 

To undoratand how this la offootod tto mtisi iindoi- 
alatid what a fatty acid Is Choinlonllt a fiitu aotd 
mat ho dosorllasl us a l«)dy comi>otimlotl of oarlM)n, 
htditiBim. and oNyBoti Bitomido is a fallt acid mn 
lalninB Bly<vrltio and hatliiB tho same oomiHumda, 
nairiolt, onrhmi, h,tdroB<m, and ovyBon 'I'lio dllTi'ronc<» 
Is'tttoon a aaturat.'d fattt add and an misalnrat.sl fatty 
add la tho illfloronoo hi'lttmn a lliilil ami a solid 
Ultioilno lo-dat adls at is oonta a lamnd, and oont oil 
or (ollonaood oil at ahoiil <i‘/j oonia a ponml lit itsluj' 
this piia-oMs 1(10 pounds of corn oil can t)o made to tiold 
I-’ inmnds of Bood Blti-orlno .Simllurh iho omitoision 
of aoa|) alm-k into fattv add iiml Bltoorliio has ralw'd 
tho taliio of tho fat tliordn at lo.isi :t <onts per |)oimd 
m .1!|2 pot Isirrd (n roliidriB .■t.2(HI,00() harrols of oil, 
7 ia>r I'oiit Would apiM-ar ua fatty add In soaii stock. 
224 poumla of which at ?12 1 st barrel would la- $2,- 
(VsS.DOO lit nmkliiB Iho oil <slllilo, $2 rat (st l.and is 
a ionaottallto llBiiio to put on the liioioasod tultio of 
tho oil on tl 2n(),(»(kt harrols This umotmts to ^KtHSI.OtKl 
n year 

A MiracU Wrought by Hydrog*n Ga*. 

And how- Is this martolmis roaitll atliilnod'' Merely 
hy moans of IndroBOii ku- It apjaatra that in the pros 
omo of or tn oonlad with cortaln mi'lals, dioinloal 
hodloa undorBo dmiiRos whloli do not othorwlso take 
I)laco Tho reudloiia Imlucod ht Iho proaonco of what 
is known as a oalalyat liimho moroly the splitting up 
of a alnglo dioinloal laxly, of which tho dtsoinpohllloii 
of HOottlono In tho proaonco of Ilnolt dltldisi nickel is 
an inatniioo or (lie oomhliiatlon of two diomioal Ixxlles 
tthioh, lait for oontud with tho oataltal ttmild hate 
rdalmsl thdr omnpoalloii iinohangod, although In omt- 
tact with one anothor The hydroKoiinlimi of u fadt 
add, tvhoio hydrogen and tho fatty add nio brought 
Into oontud In tho prowmoo of a snltablo culaltsi, la an 
Inatauco of the latter kind of roactloiiK, and that which 
forma tho hiiais of most of tho Indiistrlul procoaai's hoM> 
• ml lined Tho ontalyat Is a metal such as flue nickel 
l>owdoi 

At loMKi scion oompaulea arc busily ongagcxl In thus 
ooiuoitlng soft fata and oil of small value Into edible 
bind falx of groat tnluc Hut tho prix-oas Is oapiihic of 
nnidi oxloiialon Wo find that Industrial research is 
now tx'liiB conducted by the tery large companies to 
Imrdori other oils l»esldes tliose extracted from corn and 
Cotton When tallow drops ter.v low, for example, It 
mlghl nol ulwatN lie profltahle to contort a soft fnt Into 
(allow II haa ix-curn-d to one largo manufacturer that 
IHThatw tlsh oil might be tbua hardened and the market 
steadied Fish oil will always be idieap. A process haa 
now bwn devlaed which will enable that company to 
bydrogeuate fish oil and to convert It, for Instance, Into 
a soaj) quite free from all flshy odor 

Naturally research of this kind can be conducted ouiy 
at ouonaoua expense lu a finely equipped laboratory. 


But the small manufacturer can eaklly Improve hh* own 
manufacturing processes or oven start to employ ftnay- 
esses Niieclally creutetl for him by omployth* outside 
cbomlats t’oltiinbln I’ulverslty, tlie Uulvendty of Plttle 
inirgh, the Uiilt-crslty of Illinois, tho Uaesachusetts lu- 
ailtutc of Teclinology, lu a word, most of our foremost 
nultersltles, twlintcal schools, not to mention dohene of 
privately iiractlaing chemists, wHl be glad to help him 
at a cost rldloulimslv low compared with the reeulta 
that may tie ex)H<otod. Already the thirty-nine mm In 
llio Mellon Instltuti' of the TTilverslty of Pittsburgh are 
in iiart employed In aoltlng the Industrial problema 
which linvo siiibloiilt nrisen because of the war. 

Opportunitie* Craatad by tha War. 

\Vc beard so much of the coal tar chemical Industry 
lit the outbreak of tin* war, of tbe dltflcultles with which 
textile miinufacturora In imrtleular were confronted be- 
catiae of the aliortHge of coal tar dyes, that the full 
industrial efTiX't of the Huroiieati conflict is even yet 
nol fully realised, tn the preparation of this article 
it WHW deemed advisable to obtain firsthand Information 
whloli would allow Just what American indoatrles had 
la-en most lujiiiixl by the eesaatlon of Importations. Ac¬ 
cordingly, the author ixissed aevcral days In the United 
.‘^tatea Apiiralaors’ Ofllc*- In order to obtain a general 
survey of the altinillon 

All the ehemloal liiduatrles have Ixxui hard hit—not 
the users of coal tar chemicals alimo Since carbolic 
acid, for e\aiuph>, la exfeiixively uwxl lu antiseptic dress¬ 
ings, Engliiiid. the chief sotmH* of auiiply, has placed an 
ombargo upon Its exixirlatloii A similar embargo has 
Ikxmi laid iitHin inorciiriiil proiMiratlons, The Imjiortn- 
tloii of oxalic acid, phosphoric add. crude vegetable 
dniga, obonilcal salts and compounds, lime chloride. 
iMitash and istlitsh eomixiumls, and iiitretea has Buf¬ 
fered i'orliiiiia the Induatries which arc deiiendent ujwli 
Eiiropeuii |K)tiisli are most profoundly affected, mainly 
boCHiise tha chief source of potash Is Btassfurt, Her- 
niiint .V I'oniplete Hat of tbe articles which we need 
moat follows 

Importation* Which Have Docraaaod In Quantity 
Sine* the Outbreak of the War. 

Hroaa almenslo gliias|sit clav, fuller’s earth, carbolic 
add, phoaphoile add, calomel, chemh'Hl salts and cum- 
liouiida. Cl lido drugs (most of the organic druga come 
from Hungnrj), coal tar inedldiml iirefiarations, mer¬ 
curial preparations, mineral salts, nutgiieala (loose), 
uttilin salts and oil, coal tar colors and dyea and drugs, 
Hlixurin dtoa, fusible oiianiola In onm*s, etc, madder. 
Piills grooii and laindoii i>uri>le. nxl lead, sumae i‘x- 
trnot (tiHixl In the allk Indiiatry), im'sotborliim, lime 
elibirido, endniluni (for colors), phoafihorus, ixitash and 
jxitaali (siiniHiunds, camel’a hair t for lirushes, etc ), deer 
skills, mohair, wool waste and ruga, wool yarns (em¬ 
bargo bt EiiBland), lonllls (grown chiefly In eastern 
Prussia) ixitiito Hour, Brain alcohol, alcoholic bev- 
01 ages, lus'r, fruit strutia ()iriiiio Juice), (ierroan wines, 
mineral wiitora, eliemlenl gliiasttare and mortars, sdeii- 
tltle ifislriimeiita, orudbles. glaaa Htrliis, lenses, silica 
ware, ajxs'tnolos, e.t oglu axes and goggles. X-rays tulxxi, 
musical luatruinenis. horaohalr (artlfidal), felta (wixjl 
and hair, niucbliio ami iilaiio), blaukots, press cloths for 
oil iTosses, oamol'a ban olotba for oil presaea, billiard 
ololb, broiulclotlis ((ioiiiiaii), (ionnari wtxils and wors- 
lo<l, Iraltalloii iM-ufls, beads, burlap for bags, glassware, 
proclouH atotioN, oMiituolod ware, metal cUpidnge for 
bniaa isitvilor, Miitihoh Ih.HIoh and iwrta, aluminium 
Hatwiuc, ourboiia for oU-ctiloul uw, electrical Instru- 
nioiita BUM iniiiitloM. Imakota, catgut, firearms, hat wire, 
iiis'dlia, iiliiM, aliiniliiluiii (oxisirtatioii lirohlblted), ttiitl- 
monj (oxiKirtiiilon jirobllilted), tiall bearings, ferro- 
njimgaiieai', etlliidors for gas tsiuialners, nickel and 
nickel iillota, aulusrtos (uiunufacturedl, magnesite 
(Hungaryi, lUhograpb stones (not engraved), dental 
liistrumeiits, surgical liistniineiits. iicarl for knife han¬ 
dles, oiigravors’ plates and dies, nxifliig feltej, vegetable 
itorj’, iMipcr, bronze iKiwdcr. tin rtotvder, nitrate* (fbr- 
tlltzers) 

Tha Differenca in Coat Batwaan Amarioan and 
Europaan Labor, 

Ktcry one of tlicso articles Is a subject for Induatrlal 
research. Gltcn nn aliundance of raw matarlaU and 
tixilmlcal skill, and there Is no reason why we should 
not succeed lu establlabliig the needed InduatrlM In 
this country But what ahout the dtfferenoe In coat 
belween American and Enroiiean labor? Cheaper fuelm 
and the raw materials ought to offset cheaper SluroptHUt 
lulxu- costs In many Industries It cannot be dopted. 
however, that a protective tariff of aotne klpd wUl be 
re<iulred for some Induslries, as we (lointed out In pre¬ 
vious articles; also an anti-dumping law which woutd 
prevent a German truat, despite an Amertean tAntf. 
from deliberately eelllng below our low««t peeathle «•* 
of manufacture. 
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The Government Ship Purchase Bill—I 

A Defense of the Administration’s Policy 

By Judge Joshua W. Alexander, Chairman of the House (’omniittee on Merchant Marine and Fisheries 

D uring the Uacal year 1014 the foreign commerce 
of the United States amounted to four and a quar¬ 
ter btlliou dollar*. The Imports were nearly two bll- 
liona of dollars and the esi>orta over two and one-third 
' blllloiMi of dollars. Not more than 10 per cent of this 
commerce was carried In vessels flyl^ the American 
flag. It is estimated that foreign ship owners collect 
from the American iieople 250 to 300 mlUlons of dollars 
a year for the ocean transportation of passengers and 
cargoes to and from the United States. This sum mate¬ 
rially affects our trade balance. Just prior to the 
nuropeau war we bad shlixs of only 1,876,800 tons groes 
In the foreign trade It Is estimated that soon after 
war was di-clured 5,600,000 tons of foreign shipping was 
withdrawn from the ocean carrying trade, and that 
650,000 tens of German and Austrian shttipiug is In¬ 
terned In American ports. 

The war In Hurope had hardly t»egun when the Ameri¬ 
can people bcH-ame keenly sensible of the imperative 
need for on American merebant marine England, 

France, and Germany, cjur prlncliml carriers, were al 
war, and we needed vessels clothed with the rights of 
neutrals to carry our overseas commerce The Ship 
Registry Act admitting foreign built ships to Amerlcuu 
registry for the foreign trade, and susjamdlug temimr- 
arlly the provisions of our navigation laws reciulrlng 
the captains and watch ofllcjers on vessels of the United 
Htates to he American cltlacus, was passed August 18th, 

1914. 

The Administration was assured that the fsissagt* of 
tkla act would bring a large measure of relief. 

No acKiner was It passed, however, than the same In- 
tereata called the attention of the Administration to the 
fact that Great Britain, Eranc-e, and Germany were 
Writing war risk lnsuruucs> on vessels and cargoes under 
their flags, and unless our Gov(>rnment would do like¬ 
wise the Ship Registry Act would not be much help 
An act WHS promptly iscsscsl h\ Congress and approxcsl 
by the President creating a War Risk Board In the 
Trtastiry Uepartment and the Government has since 
written rallllons of dollars of war risk Insurumv on 
vessels under onr flag No serious obltstlon was urged 
to this legislation upon the ground that the Governiueut 
should not engage In the Insurance business The emerg¬ 
ency Imd Ut 1 h> met and private companies were Imise 
tent. This measure was urgeil by lla* i>eople who now 
object to the Government ship purchas<‘ hill and de- 
xumnre It as itaternallsm and State socialism Thev 
were to lie the beueflclarlee If tla* Government engaged 
In the insurance business, All the iKsiple will be the 
benefioiaries If the latter bill becomes a law 

After the .Ship Registry Act and the act creating the 
War Risk Board wert* passed, It was represented to 
the Administration and to the committees in Congress 
having jurlwlictluii of the subject matter that on ac¬ 
count of the dlsturlKsl tlnuuclal conditions growing out 
of the war In Eiiroi>e It was ImiMMsihle for private per¬ 
sons, Arms, and (arisfrattons to purchase foreign ton¬ 
nage and bring It under the American flag, unless the 
Government would guarantee their bonds or lend them 
money, or In stnue other manner give them aid Tills 
was the situation when I Introduced the ship purchase 
hill 

With our foreign isimmerw paralyaed and our utter 
dependence on the shipping of Great Britain for aervlia 
anil her IntertalH sharply antagonistic to our own, with 
<ss<an freight rates mounting higher and higher every 
day and fuellltlos under our own flag distressingly In¬ 
adequate, It WHS thought by those charged with respon- 
Htblllty In the premises,-that If the Government must 
carry all these burdens In the Interest of private ship¬ 
ping and give private shipping a free hand to exploit 
our commerce and charge all the trafllc would hear, It 
would be wiser to provide by law for a Government 
owned and controlled merchant murine inieratecl In the 
Interest of the agricultural, manufacturing, and com¬ 
mercial Intereeta of the United States, and give that 
service at reaacmablo rates and at the same time ccuupel 
other Ilaea to do Itkewtae. And right here Is the rub 
Tflere la no reason to believe that the Government will 
enter Into competition with the established lines where 
they are giving the peoivle good aervlc-e and at reason¬ 
able ratea. It would be folly to do so. 

What are the fnndameotal proposals In the ship pur- 
chaie' htll now pending In Oongress, which the shipping 
iaigreOh* opposing so violently? 

'Ihe provides that the United States, acitlng 
throu^ a shipping board, may subscribe to the capital 
stocii; q( any cotpomUon or corporattiui* now or here¬ 
after bmnised under the laws of the United States 
te wr of th* Dtstrlot of CMomhla, the ob- 


Thi» mmprehenrive, roncinc, and fDireful intUh. 
defining the niurnr of ai Hon of fhr -Ulnitnintratton 
in its effort/! to meet the iruttiit/ ctneri/tmi/ tii oui 
merchant marine, has been urittrn at lln roimsl 
of the Kditor by fteirrescntattre Joshua H iluaii 
dri, who introduced the shippiny bill uhlili hut 
produced the present deadlotk in Conynss and hat 
become the subject of bitter ronirorcisy throuphout 
the muntry 

The case of the opponents of Iht bill mil In pn- 
sented in a future issue ~ Riiitoii 


I'oiiipanj'H licet of 1 
.New loik. (o raiiini 
past The avcniKc 
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Ji-ct of such coriioratlon to lie the poreluiHe or <oii- 
structlon, equipment, malnteiianee, and opiTiitlon of 
merclvant vessels In the trade betw«*en th<* Atlunth', 
ti'ulf, or Pacific isvrts of the I'nlted Stales and the (lorls 
of Central and South America and elsewhere to meet 
the demands of tin* foreign commerce of the Unltcrl 
States, or to cliarter vessels for stub purposes and to 
make eharters or leases of any vessel or vessels owned 
by such eorisiratloii to any other <-or|sirHtlon, firm, oi 
any indlvlduat to Ik* used for sueh purposes, siihjei't to 
the approval of the shlriplng board 
The Initial steck of the eorjioratlon slmll not Is* over 
110,000,000, the shares of the par value of $10<» The 
capital stock may Ik* Increased by the shipping hoaid 
with the approval of the President The I’nlted .States 
shall subserlbe for 61 per cent of the stix-k and each 
Increase The remainder may be sulwcrllved for hv the 
public, or by the United Rtates If nol subsiTlhed for 
by the public The Unlteil Htates through tla* shipping 
hoanl, with the approval of the Pr«>Hldenl, Is authorlxed 
to purchase or construct vessels, to tnuisfei them to 
such cor|N>ratloii, and to pay for same hv issue of 
Panamn Canal bonds Such eor|H>ratloiis slmll make 
provision for sinking ftind uixl for cle|>i<*eintii>n elmrges, 
under the rules and regulations to he pr(*s<-i ltie<l hv the 
shipping hoard The vessels |>ur< hastsl or eonsiruited 
under the aet shall 1 m* cntltl»*d to registry under the 
laws of the United Slatt*M, btit may engage only In triph* 
with foreign (smntries or with the Philippine IsIhikN 
IlHwalian Islands. Porto Rh'o. and the Isluuds of Guam 
and Tutullu 

TTie .8e<T»'tary of the Treasury the Se< retary of Com 
mens*, and thrw additional memlKTs, two of whom shall 
have practical eiiverlems* In the oin-ratlon of vessels in 
the foreign trade, subleet to the dlns-tlou <(f the Piesl 
dent. Constitute the shipping Ismrd, and an* v«*st<sl with 
IKiwer to vote the st<s*k of the T’nlt«sl States lii sueh 
is»ri>oratlou anil to do nil otb<*i things nisypssaiy lo pro- 
tes't the I'nlteil States and to carry out the purisise of 
the act, and with the iip|>rovaI of Congress uiay sell 
the stiK’k of the I’nlted States In such eorpointlou 
'The Prosldent Is given the isiwer to dnirler naval 
auxiliaries and vessels lielongliig to the War Iteparl- 
ment Mullahle for isvrainen'lal uses and not nspilred 
for naval or military imriMises in times of iwins*. and 
vessels owned and oi¥*rate<l hv the Paimma Railroad 
flotnjmny to the eoriMiratlon i reaUsl by the act, the 
vessels purchased or oonstructevl to Ik* of a tyjie, so fai 
as our foreign trade may penult, rultuhle for naval 
auxtllarteM. The Pn*aldent Is uuthori»sl to take them 
over for use as naval auxiliaries or for other iiuriswes, 
and at a reasonable price of rental 
Powerful private Interests are arruyisl against this 
bill. The representative of siHslal privilege and the 
pow-erful organisation known as the shipping tnisi, with 
Its ufllUatluDH In the dometlc and forelgii trade, oppose 
11. They are vociferous In the «*xpre«Hlon of their fears 
lhat the passage of the hill will Involve us In giave 
complhatlons with the belUgv*reutM They iiuiv he 
countev] on to promote leglslatluii when it is for their 
lieiiettt and will Increase their profits, but view wllh 
grave concern leglalatlou for the general welfare An¬ 
other class opposes Government ownership, honesth 
liellovlng It is not a proper fiinetlon of the Government 
The first class alao tak**« advantages of the reasons 
urged hy the latter to defeat this legislation None of 
these claaaeB bos proposed a rational plan as a suhstl- 
tue for the Admlnlatratton bill 
It Is asmuaed that Government ownership l.s some¬ 
thing new under the stni. Those who urge this objec¬ 
tion assume that the American i>eople are ignorant of 
the isany activities of tbtv Government in which the 
principle is applied. Private enterprise failed to build 
the Panama Canal, and the Government took over that 
great eaterprlM and haa completed the canal in the 
lnter««t «f the world** commerce, and for the national 


The W'ai Risk liisuniiKc Ilureiiu Is a Gov criiiucnt 
activity thill has woiked well The rules iiri* one eighth 
of one i«‘r cent U'hiil thev wouhl he If the IiusIik'ss 
WHS lielug done hv piivate coiupuntes must Ih* left lo 
our Inmglnullon The GoM*rniiient has a splendid Hts't 
of vessels In the revenue cutter si'rviie unil(*r control 
of tin* Treasury Deparliuont Tin* smrcssfvil and (s'o 
iiomic umniigoincnt of this fiis*l requires us high, If not 
higher virdcr of skill and clla ieiii y thun is rtsiulrcil 
III the niHimgenjeiit of ii llis't of incrclniiil vessels 

The GoverniueiK, (hroiigh the I’ost thllie Gepurlmeiir 
has lakcn over a large part of the ttansisirtHllon Imsi- 
lu-ss hiTetofore done hv the express i onipanles, and at 
a nsliK’tion of lost to the American js'iqile of about .rit) 
lM*r cent, and little hwHl would be paid to a demand 
lo uhollsh the panels jsist iiism the ground that the 
• iovenmient should not eiiguge In the truus|sirtntloii 

husluess 

The Govcrniiient Is hnililmg ii lallioud in Alaska ill i 
lost of foitv uillllons of ilollais to unhsk the mineral 
wealth of that great storehouse of niiluro for thi* hciii*- 
llt of ail the pcoiile rather limn have it l■xploltl>d foi 
the henellt of tho few It is to In hoimd if the Govern- 
meiit g<K*s into the slciimshlp hiisiness It will prove ii 
gieatcr su<*ccss ihiin has the oiKialloii of our railroads 
uiidci private eonliol, notahlv the New Haven under 


partineiits of the Goveinmenl hut (Iim's m large amount 
of eouinieri liil husluess at reasonable rates, and could 
do more without additional expi use of oiK^ratloii Yet 
It IS assiiiuetl lhat the Ioivei niaent should nol eiigagi* 
III the owiioishi)i anil oiwiiitlon of shipping in the for 
elgn trade to meet the doniaiids of oiir growing and 
expiiiullng fori igii eouiiuerci* iiKhoiigh prlMite capital 
has fulhsl foi tiftv voars to piovlih* sm li sen lee foi Ihe 
Amerlcaiii [leoph* 

The W .ishingloii fotl of I'olinmiv Till In an isiltorial 
verv i»*itlii(*nllv leinaiks I'inale lapllal knows full 
well th.it U can not ami will not cstahlish an \nicrlcan 


..trolled hv shipping lings and (niniielllIon for the 

most part had heon eluinnaled lialcs had Increased In 
the last few veiirs .''Ml tn LIXI |h' 1 cent These Oomhlna- 
thins vM-re so |ioweifnl In all llie liade areas of the 
woild lhat no imlnpeiideiit ship lines daied to enter th' 
held and eeuipete with Iheiii 

Summary of the Mo*t Striking IncroMOa. 

Kliiee the oiilhieak of the wai in Europe tlwi fols ' 
Ing are striking llluHlralloiis ol o,s*au freight rate- 
Ocean freight rates on grain finni Now' York t '■ 
terdam have hev>n Increiiscd since'tfhe outbnnk 
war tKHt per cent, on tieur ntm |s>r cc'nt: on Cf'i 
IK'r cent From New York lo Ulverpool Ums M' h 
same commodities have Increasi'd from 800 . i "'' 

(OonpUded PH pay* 












DUcharKe of a coast-defense 12>inch gun. Note flaah of white-hot gae at the muiile. 


I N addition to the re-^orvo hchliid the reKiihir army 
and militia, we iriuht take up the ipieKlIoii of tmildlng 
up a large force of volunteors, iH-caune, aw already wtated, 
the regular army and militia at war strength will fur- 
nlah only alwiut one third of the force which will he 
needed in case of war wlili a first-class power No ade¬ 
quate measuroH have ever l>ecii taken to train or organic 
officers or men for volunteers It Is believed this can bo 
done for the men and In part for the officers through a 
special form of cullstmeut, which will lutcrfeie aw little 
as iKtsslble with the (slucalloiial and Industrial carc'erw 
of those affwted, and It haw la-en suggested that train¬ 
ing ade<|uute In chnraclei tould Ik‘ sts'unsl thiongh three 
annual periods of two months each Tlie men tinder 
training will he In eiinip for two months each summer 
for three years, and suliject lo an Intensive training 
under the most carefullv sel(>etc(l regular officers Men 
coinpleflng the three iieihwls should tie held as volun¬ 
teer reservists for a period of yeiiis, deiieudenl upon the 
slee of the clas.s coming to Iraliitng each year All this 
sounds large and formidable, hut it must be done if we 
are to lie ready to meet tli<‘ emergency which may Iw 
thruHl upon us at any time Kven If we are uimhle to 
train a sufficient number of men for enllstisl men of the 
vtiliintev'rs, we must. In lime of peace, train the nis-es- 
sary officers This Is alisolutely essential, for It must 
be remembered that there will tie no time to develop 
officers foi volunteers. In facl, no menim of developing 
them, once war Is n|Hin us All legular ami mllltlii 
orgaiiizalloiis and offlccis will he jii the Held and the 
fraluliig of voluiilecrs will he conducted under <'oudi- 
tlnns which make II iilmosi ImiiossUil,. p, train them 
Thousands of offleers mu,si Iw trained In advance if the 
volunteers are lo lie even leaKonalilv ettlelent In the 
early stages of the win 

Dining the la-rlod of llielr active service tlie oJtli era 
ami men niiisl lie enrolled In pioperh orgiinDed mill 
tar.v units They must he inoliillzed each yeai and then 
aims and tsjiiljinieid held at all times leadv for Imine 
dlaie use 'I'lio miralier of voluidcei troops which will 
Ilf mx’essaiv lo provide tln' iis|ntred foiee, dlWt.lMHi 
iiiohlle liooiis, fnelndliig the regulars and tile militia at 
V II siii'iigtii, will la' alaiiit 1 ioiMSi 
^ In .iddilhiii lo this force of voluulvs'is n must he le 
ft)' ml" iial fhal Ihe (leiieral Slaff lu ils plan of defeiiwe, 
gA I I'oilh lu Ihe Orgaiil/jitldii of the laind Korees, 
itaig ■" 'iiimeiided as iieeessarv lhal ;i(KI,(KHi addtilomil 
he III once i-alsed Will'll it Is rememliered 
' "iislguanl trooliw Ithal Is to say, tioops wtileh 
Mile vvltll the coast fortlllealloiis and wlllioiit 
I IIII I will la' oiwn to eaiiture by laud atl.iek 
maiSltfiit'i ii'liiig piirtlew from fltads) amount to iiparly 
'400,000i'"ih lugsts, about L^S.iJOf) for the Allantle 

ARd QBtf «e ' 't.nd It will 1 h' scon lhal aleps mtiwl la* 


I'lom Prmulrnt Washinolon to I’unidrnt lU/son, 
thv hx<cuUve han pirWafent/p unieil tipon Con- 
l/rexo the nctfuiitp of proviiftng, <»i times of pmec, 
a lioiti/ of titixrn noldUrn propnlp Iratptd and 
equipped, uilh uhu-h inutantlp to me> t and tepil 
any iniaxioH of thi I’niiid Mat».i \Mth equal 
prrnMen(y, Conprenn (except ditunp periods of 
i(at) has rtfused to lishri to lh< iniinlnos of its 
l‘restdent To-day, heinuse of this lu gleet, th< 

I nitfd Stati's, tin rithist of the rteli eountries of 
thi world, is the most open to intaston 'Ihe or ran, 
oiu t a hat I'M), noil, IhanKs lo it'am naxngntion, 
offeta a ilniiie of half a hiindnd hti/hirnys, hy 
way of any one of whiih a first r lays poii 11 Might 
alip hy our < rippled or hollled-up fleet, ii hwh ia 
now rapidly losing in tilalni sin noth and is with¬ 
out udi quail persimiii'l, neitssaiy stout i raisers or 
sulimarini s, and, uilhtn a tinK or tin days, land a 
fully equipped adranri fiiiri of imt imii hiqhly 
liainrd it oops 'lo opposi this, the I nited ,Slates, 
in thirty days, loiild < out i ntrati, at the most, 
.10,000 regulars and 00,000 militia 

Thr prisent serli s of atluhs iv putdishi d uiih a 
rim to htinging fa/on thi lountry at huge and 
ronoress in paiheular tin liiii- fails as rtgaids the 
military dcfi nsrit ssni ss of thi VnitedHtaUs Thi 
fill ts, as hue qivin, ate in Ihi highisl deyree au 
Ihontatii'e Tiny npnsml Iht alanniini i-ondi 
lions and tin unwdn Ihnifoi as pnsintid, for 
many yi ars past, in lln annual ttpotls madi lo Ihe 
raihius Huretaihs of liar hy Ihi Uennal Htaff of I 
Ihr -it nil/ What ts ronaiias ooiin/ to do ahoul ilT 


taken to (iiovide the neecHsarv officers and men for this 



regular or mlittia establishment by adding new orgaul- 
zailons will rednci' by Jiiat m much the number of 
volunteers to be raiaed in the early stages of a war 

Any assumption that hundrede of thousanda of volun¬ 
teers are going to spring to arms In a condition of effi¬ 
ciency is most dangerous and wholly unjuatlfled; In 
fact, such a responee would l»e literally imiKMalble, and 
any de|)endeiice uism it Is wholly unwarranted. This 
fact eannot l>e too strongly tinpreaaed upon the Amerl- 
eaii jieople 

Above all else in Imisirtnnco In raising and organis¬ 
ing volunt«>ers la the provision of an adequate number 
of offleers—officers who are efficient and well trained. 
These we must provide In time of peace, even if we are 
unable to provide the enlisted force, that is to say, the 
men. Dnr plans for the nioblltzatlou and utliluition of 
this voiuuleer force, the imints of motilllxatlon and area 
lu which It Is to operate, must all lie worked out In 
great detail In time of irnaco, for anv war In which we 
are engaged would prolvahly he ono of aggression on the 
Iiart of our enemies, consequently the attack will come 
suddenly and at a lime when the enemy Is fully pre¬ 
pared Knowing his own plans, he will bring against 
us the most thoroughly trained and equipped military 
orgMiilzatlons, fully iirepared In every detail to attain 
his objective To assume that equally good men, but 
untrained and without the necessary equipment and 
trained offleers to lead them, would have any chance 
for suceess. Is folly Hueh an attitude on our part can 
only result In disasters and lu the useless and unneCM- 
sary wasting of the lives of our peopla 

The Prwant Sources of Officers for Voluntoes*. 




ular army or militia and are still of an age lit to baa 
arms Sccfuid, men who have graduated from ralliUr 
Mch.s.ls maintaining a course In mlllUry Instructtoi 
under regular array officers Third, approved graduate 
from the military Instruction cami>s for college ota 
dents Fourth, men who have qnallfled for appointman 
as offleers of volunteers through examination. Alt o 
these sources at present, with the exception of th' 
graduates of the military schools, are limited. 

Summor Comp Training of Offieors, 

It Is hoiHMl to greatly Increase the number who wll 
be available through training at the summer compa fOl 
college men. faist year there were about oeven hUBtlMt 
students at these camtai, and thdr record of pevfiHw 
ahee was) so excellent that there la every reason to he 
lieve these camps will l)e a moat valuable oouAMi « 
supply for volunteer offleers In the first plaue, tiMt aim 
who attend ttaeae camps go beosusa they f git ff afr tffi 

This Is Shown by the fact that thoiy 


Engineer’s intrenching outfit, packed on mnle. 











SCIMFIC AMERICAN 


ftv* w«eks at Intaaatve traiiting, 
dsttnV oa many bonra at actoal 

work n flM avecsge mOittaman doaa dartnn an average 
eaUatmnnt. 

In Caa* al Invaaion W* ShnuM lUquire 30.000 Vol- 
imtaar Offiowa. Major-Gweral Wood’a Plan. 

Tbe magnitude at tbe tank In training volunteer offl- 
'cers la apparent when It la r«ftll*ed that It will be nec- 
eaaary to develoi' not leaa than 25,000 in caee we should 
have to mobilise enough additional volnnteora to bring 
our total force up to 1,000,000 men It has been recom- 
monded by Major-General Wood for a number of years 
lhat five hundred selected graduates of colleges main¬ 
taining military Instruction under otfig^ of the army 


be appointed provlstonal second lieutenants for one year 
and that they receive full pay and allowance of a sec¬ 
ond lleutenaut, amounting to uIkihI $1,780 In money and 
valued at approximately $600 lit allowances, each young 
man to be appointed subject only to physical examina¬ 
tion, aa they will be graduates of Instltutlous of high 
staudlng This number should be Increased to 1,000 
This procedure If adopted will give us a thoroughly well 
trained reserve olltoer, a man who has had from two to 
four years of mlUta|-y training at a colh'ge or technical 
school under the direction of an officer of the army, plus 
one year of actual service In the regular army. As the 
line of the regular army Is alwa.ts short ataim seven 
hundred to eight hundred olllcera. Incident to detached 
serydee of various kinds, and this wltliout In any way 
full.v meeting the demands ui»on It for uffleets. It will 
bt* seen that these yonng ofllc«‘rs will lie of real value 
during their year of service- The c<wt to the Govern¬ 
ment will be coraiwratlvely little The young men them¬ 
selves will be able to leave the service with from $d00 
to $800 and should be held as rc«Tve officers for from 
eight to ten years with the understanding that they will 
lie called to duty only In case of war and for brief 
periods of training a few days oach year This would 
give ua a steady annual Increment of well-trained re¬ 
serve ofll«>rs, and these, taken In connection with (he 
men who sn> qnallffed at tho summer canit»s and 
throngh special means of examination, would oventually 
give us a reasonshle reserve of officers for voluntei'rs 
Dviring Civil War Con g rssa Mads Land Grants to 
Enoourags Military Training in Stats Collsgss. 

In the early days of the Civil Wsr, Cmigress imssed 
an Act, known as the Morell Act, which made grants of 
public lands to various State colleges, known as agri¬ 
cultural and mechanical colleges, and provldeil that 
military Instnictlons would be maintained at these col- 
leges. Tlieae granta have been of great value to tlie 
colleges, and some of them have maintained a rather 
effective course In military Instruction. Others have 
simply kept up a nominal amount of work. The Instruc¬ 
tion at all these colleges should be standardised, so that 
Uie Government may know exactly the quallflcatlona, so 
far aa military kuowlwlge goes, of tho graduates, and 
an attemtit should lie made to secure legislation which 
will bold those graduates who have demoustrated fit 
ness through practical work for a number of years as 
reaerv* otBcera and non-commlsalonod offleera This Is 
not unreasonable in view of the educational facilities 
and advantagM extended to the students at th«*se Instl- 
tutlons. A return In the form of service ff>r six to eight 
years as volunteer reserve officers would seem but Just 
and equitable. 

Tha Eariy Prssidsnts, Beginning With General Wash- 

lofton. Strongly Advoeatsd Psaoo-tims Prepara¬ 
tion (m- War. 

The necesalty for the preparatton for pomlble war 
was recognised by the early ITesidents In varliius mea- 
aagea, but, little by little, lotereet In the subject of 
preparedneaa secu^s to have disappeared. 

from Waablngton’s Brat annual addreaa we 
QUotothe following t 

“Ameng -tb« many Intmaatltig objects whkdi will en- 
Ibfa, row attention, tbat of jwovldlng for tbe common 
dafenae wlU merit partlcttlar regard. To be prepared 
fhr Offw la one of the uoet ^teotual maana of preaervtng 
imae^ AfnwpmpiooaglitBotoitly'tobaBrmed, bat die- 
cMllMt tu udihdto&tta wilfbim and wall-dlgeated plan 


they should promote such manufactures as tend to ren¬ 
der them independent of others for essential, particu¬ 
larly military auppllea.” 

From bis third annual message (speaking of the 
militia) * 

“This Is certainly an object of primary Imjiortance, 
whetller viewed la reference to the national security, to 
the satisfaction of the community, or to the preserva¬ 
tion of order In connection with this the cstahllsh- 
ment of competent magazines and Hrscnals and the 
fortlttcatlon of such places as are pecullarlv imt'ortant 
und valuable naturally present themselves to considera¬ 
tion. The safety of the I’tiUed mates, under divine pro 
tectlou, ought to rest on the Imsls of systematic and 


solid arrangements exivosed as little us iiossUile to the 
hazards of fortuitous circumstances ” 

From his flfth annual address 

"I cannot recommend to your notice mensurcs for the 
fulfillment of our duties to the rest of the world with¬ 
out again pressing upon you the necessity of placing 
ourselves In a condition of complete defense and of ex¬ 
acting from them the fulfillment of their duties toward 
UH Tbe United States ought not to indulge a persua¬ 
sion that, contrary to the order of human evwits, thev 
will forever keep at a distance thos«> |>alnftil appeals to 
arms with which the history of every other nation 
abounds There Is a rank due to the United States 
among nations which will lx- withheld If not absolutely 
lost by the reputation of weakness If we desire to 
avoid Insult we must Is* able to re|»el it. If we desire to 
secure js-ace, one of the most powerful Instruments of 
our rising prosperity, U must l»e known that we are at 
all times ready for war’’ 

From his eighth annual address, speaking of the coun¬ 
try’s Inability to protect Us foreign couuneroe 

"Wilt It not then Is? advisable to ls‘gln without delay 
to provide and lay up materials for the building and 
<H|ulpptng of sliljts of war and to proce<>d In the work 
by degrees In proportion as our resources shall remU>r 
It prsetlruhle without ineonvenlcnce. s<i that n future 
war of Ruro|ie may not find our commerce In the same 
unprotected state in which It was found during tbe 
present ’’ 

John Adams Saidi "An Efficient Preperfction for War 
Con Alone Secure Peace." 

From Joliu Adams’s hih’cIhI message ’ 

“With a view and os a measure which even In time 
of nnlvernil |)eaee ought not to ts* ueglecte<l, I recom¬ 
mend to your couslderntlon n revision of the laws for 
orgaiiiziiig, uruilng. oiid disciplining the militia, to ren¬ 
der that natural and safe defense of the country efllca- 
clons ’’ 

From his second annual roessagt' (message dealing 
with the relations with France) 

"Hut lu demonstrating by our conduct that wo do not 


fear war in the iierGosary protection of our rights and 
honor, we should give no room to infer that we al>andoii 
tho desire of iieace An efficient prciwrallon for war 
can alone secure (leace . . 

"We oiighl, without loss of time, to lay the founda¬ 
tions for (hilt liicn-ase of our navy to a size Hulllctent 
to guard oiii cousls and prottict our trade" 

Thomas Jsfferson Advocated Compulsory Service. 

.leffersoM In Ids llflli iionuiil message Qdi<s-at(sl 

“The organl’/jitlon of (iHi.doo ahle-liodleil men iM-twivn 
the ages of IK and 'Jd for olTcnsc oi defciisc at anv time 
or at any plnci- where lliev itmv lie wanted " 

In a letter to MonrcM' he ndioented < oiii|iulhorv ser 
vice 

“We innst train and elusslfy I lie whole of our male 
clllzens,'' he sold, "and make iidlltary Inst rin lion ii part 
of collegiate education Wc can iipier he safe until this 
Is done '• 

From his eighth annual message 

•If war he forcisl u|«iM iis in s|iitc of our long and 
vain apiM-als to (he jnstlic of nations, rapid and vig¬ 
orous nioveineid at the outset will go far toward m-cur 
Ing us in its course and Issue and toward throwing its 
liurdeiiH on those who render iiwessary the resiicct from 
reason to force 

“I’onstderlng the conditions of the times In which we 
live, our attention should uiirerultllnglj be Hied on the 
safety of our country For a la-ople who are free and 
who mean to remain so, a well organized and armed 
militia Is their Is'st seciirltv " 

Preaidant Wilson on the Need for tha War-training 
of Our Citixans. 

■ it will Is- right enough, right .\mer1oan tHillcy, based 
upon our fceiistotutsl prlnctpU's and iiruetlscs. to pro¬ 
vide a system In which eviT.v citizen who will volun¬ 
teer for the training uiav lie made familiur with tho use 
of modern arms, the nidlruents of drill and maneuver, 
and the uuilnlenance and sanitation of campa. 

"We should encourage such training and make It a 
menus of discipline which our young men will learn to 
value It Is right that we should provide It not only, 
hut that we should make It as attractive as (smslhle. 
and so Induce our young men to undergo It at such 
limes as they can deninnd a little freedom and can seek 
the physical development thev need, for mere health’s 
sake. If for nothing more” 

Small Leaks 

K are often adnnmlahcsl to take care of small 
leaks—to ki-ep faucets tight because the lo»w In¬ 
cident to a small leak runs up Into a considerable sum. 

Now, It nmv be of Interest to know just what the 
water loss would he from u Itsiklng fauc'et. Let us 
assume that a faucet leaks to the extent of allowing 
the eseaiM* of two drojis of water per second In one 
month the leakage would amount to a little over 84 
gallons With water at 2.5 ('cuts a thousand gallons, 
the money loss jier month would he nliout 2 centa. 
Should the leak ho In a hot-water finieet, the loss would 
Ih‘ greatl.v Increased Ivecause of the fuel required to heat 
the water With (oal at $8 a ton. hiirned with tho 
officleiay usually attainable under domestic cvmditiona, 
the loss in water and heal In the above example would 
lie nearly 10 cents a month 

The fact that the loss Is small should not allow us 
to negits'l small Iisiks, htsausc, by disregarding them 
we tend to lus-ome slovenlv in all things Furthermore, 
small leaks do not remain small, The constant leakage 
of faiavta wears small iwssages throngh the seats and 
makes tlghtimss ImiNnslhle Tin- next thing then la a 
new fams'I with the nissimiianvIng plumher's bill, which 
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Chemical Engine on the Tri<CBr 

A TnUKR-WHTOKLKI) fln> oiiKliie of light wflghl, low coMt, iind high i>fflclenpy has 
Imh*!! (IpvpIoikhI mfiitly It 1» good for a Bi)ep(l of 4ri mllcB an hour, parrying 
two firomoti and a complatc chomical p(|ulpmpiit, a rwl of houp, a 12-foot lathlor and 
all that Ib rpqulio<i for auhihilug a hlaae boforp It has mndo a dlaastroiia start In 
abort, It ia a light soout car In the never-ending warfare against lire, which may 
be used as an auxiliary to the heavier and more costly lire apparatus It Is also 
ser\ lecable In small, but scattered communities, which cannot afford the larger 
eMgliu>s Its low cost, small size (making 
an ('xitt'iislvc tire house unma'cssart 1, and 
lls small mikis'p charges adapt It particu¬ 
larly for a small village 

Who Will Rescue the Lost 
Explorers? 

A t this moment It is i)robable that 
tliree, and liosslble Hint eleven of the 
men who <onstllut<sl the (’nnadlan Aietle 
KNlHsIltlon of 1lti;: are siiending the sun¬ 
less (lavs of th<‘ point wlutei under londl- 
tlotiH of pt'culiH) hardshlii, hojtlug against 
hoiip that the still distant suutmer will 
bring them salvation Rp to th*' present 
time it is doubtful whether the rest of 
mankind will make any serious effort to 
realise this liojte 

It will N- reealled that when the “Kar- 
luk" was crushed In the ice north of 
Siberia her crew hooame divided iiiH) 
three iwrtlea thu' party, comprising four 
men, umler Mrst Olheer Anderson, left 
the scene of the shipwreck .lanuury 21«t, 

1914, well eqnljtjteil and provlaioiifsl for 
three montha, headed for Herald Island, 

which had heen mistaken for W rangel Island A supporting partv left them a few 
days later, halted by ojten water some three miles from this land, slnee whlih lime 
they hav|S never Ireen hoartl from Whether they suoeeded In reai hliig Herald 
Island of were carried tiy drifting Ico to some olhei i>art of tin Ar<‘ll« tas-an is 
unknown. On February 7th four more men, viz. l>r Korlies Mackuy, tlu' surgeon, 
Jamee Murray, the ooeanograjdicr, Henri lleuchat tli<‘ anthropologist, and Seaman 
Morris, also ecjulpiied with sledges, fissl, and ammunition left the main iwirtv In 
an effort to reach land Their fate remains e<|ually problematleal The n^st of the 
erew ultimately reached Wrnngel Island, where thre«> of them dbsl and the reinaiii- 
dcr, except (’apt Hartlett and an Ksklmo companion, who pushtsi ou to the conti¬ 
nent, Hurvhed until a relief exfaHlltlon reached them lust .September 
Meanwhile, In another |iart of the Arctic Hasiti, the leader of the exisslitioii, Stef- 
ftUBHon, embarked up<m a iierllous sl(*dglng cxisslitlon over the sea Ice from Martin 
Point, Alaska, In the hojie of reaching unknown lands to the uorth On Aiirll «th, 
1914, a supiHirtlng party left him with two companions, Storkersen and <> Anderson, 
a aJedge, six dogs, and a good supply of foisj and ammunition, at the e<ige of the 
Continental Shelf He then hoiasl to return in a few W(s>ks to Alaska or to gain the 
shores of Banks Land It Is nearly certain, however, that h(‘ was earned w(>stwanl 
on the drifting ice, and, if he is still alive, he is now probably somewhere north of 
Siberia He Is an exjierlenied and resourceful Arctb traveler, and was 
not at least In much djinger of starvation, us game was utiuiidani 
It Is an unprev'tsleiitcil sltualUm in the history of polui 
exploration that no plans for sev^klng tliese lost exph 
ers have, as .vet, definitely materialized. The ‘Kar- 
luk” survivors on Wrangel Island 
last M*Hsou liy one of the three shl)*(, nil living 
the American Hug. whhh went In search of 
them No relUvf expeditloti was seut out by 
the Canadian government Neither Is the 
any movement on f(«)t In Cans 
Stefflusson and his two companions, 
to undertake the admltlevlly less p 
ising quest of the eight men last heard 
from near Herald Island The most 
hopeful feature of the situation that 
lias yet develoired Is the nH-eiit prw 
jtH't of the Aero Club of America 
to utilize acroiilanes, in conjunction 
with a suitable steamer, for the dual 
puri«>se of seeking the lost explorers 
and clearing up som<‘ of the mys 
terles of Arctic gtsigruphy It oughi 
not to be dltllcult to raise the 
tlvelv small sum netsled for this bii 
mane and soientllic undertaking 

A Model Testing Laboratory.-The 
new testing lahorulory of the I'ennsylvanit 
Kallroad, at Altoona, is. as might be eiiiect- 
ed, a mislel jilunt, and there Is at least one 
novelty In the i onstruetkm of the building, 
apart from the nuttU, that will be watched witli 
Interest The floors are an exiierlment, having 
been constructed on a new plan whlrh ia said to have 
orijflnated In (Jreece. On a five-inch layer of sawdust 
Is placed a half inch layer of a siieclal ivment, and thb 
conofruetlon is expacted not only to deaden sound, but 
eOHlor and more cohifortable for the workers who have to stand foi 
long periods. Among the apivarntus liistaiu*d Is a machine capable of exerting a 
pt«tMture of one million .pounds, which can also be used fur testing couplers ami 
heavy material. Ther^ are also machines for testing brakes, steel bars and manv 
other foraw attd jjhwaea of material There Is also a well-cspilppisl electrical test 
Ing ijeiiartof^, « department for the storage and examiimtioii of explosives 

tbat htm w»Ua of concrete two feet thick. The new building will gceatly fadtltate 
the work In varloos llnea of Investigation, 



A molM-cycle chemical engine. 



Some Spectaculw IWKto ^ tM 

A t all of tlie large exposltlooa, beglonliig with Ohloago In 1W3, ewotnh 

Ing effects have been apectally featured, and at the Ban-PartflC ZlxptMifelatit 
at Man FrancJsc'o, special attention ha* been given to this effective method ofto^d* 
ing attraction Ui the night sceneB around the grounds, advantage bring takaa of 
many new Ideas and modern improvements In apparatus to add to the plotoyeo^ 
impressions of the surroundings. Many sr)eolaI effects will be seen In oonoectlon With 
the different buildings, hut one of the most striking and attracUve wW be the Him 
minatlou of the Immense glass dome of 
the Palace of Horticulture, which, mxt^ 
rounded by Its picturesque setting of Ml- 
age, will, after dark, be a veritable kaleb 
doseoiKv of changing colors. 

The dome of this building is 186 feet 
high and I.Tl feet In diameter, the Im- 
moiise hemisphere of Which above the 
body of the building Is set entirely In glase 
of a slight tv greenish tinge that will pro¬ 
duce a batinoiilous effect with Its sur¬ 
roundings during the day. In the center 
of the main floor ot the building under 
the dome, and screenevl by encircling palms 
and decorative shrubbery. Is located the 
electric Illuminating apparatus, constetlng 
of twelve great searchlights, en(!h 80 inches 
In diameter, all directed upward to a 
central [wlnt, and said to produce 26,600,- 
000 csndle-iKiwer of total light Within 
this circle of llgl'ts l» l>l«ce<l a frumework 
15 feet high that carries the apparatus for 
diffusing and directing the light projectcfl 
by the lamps, snd the mechanism for prtt- 
duclng the varied color effocU. At tin- 
top of the framework Is placed the diffus¬ 
ing device V, which Is a plate of clewr 
glass live feet In diameter and one quarter of an Inch thick, that has a numlver 
of small (irculnr piano c<)iivex diffusing lenses cemented to its upiier face, the whole 
forming a composite diffusing lens for evenly distributing the light ovar tb« glass 
surfaix' of the dome Immediately l»eiioath the lens plate, and parallel with It, Is 
ksated the <olor m rtsui Qiado up of tiirts* imlra of sectors of glass explored, reaiMw"- 
tlvely, yellow, blue, and rvsl. the swtors of the same color tveing located oppoalte 
ca<h otlx'r Tins <olor wreeii la sup|K>rted by a shaft which Is arranged to be turned 
by an electilc motor Hetieath the color screen, and mounted on a hollow vertical 
shaft, within which the screen slmft revolvea, are a pair of oitaque aectors, shown 
at It III the small sketch The (xilor screen and the opaque olvscnrlng sectors both 
revolve in the same direction, hut tlie screen makes one more rcv'olution per minute 
than the stsdor vanes, with the result that the complete cycle (»f evdor effects will 
he pnslin vsl each mtniite 

Of course the three foumlntlon colors, yellow blue, and re<l are ahown at each 
revolution of the color ai>panitus. but as the opuipie vanes ivnss from one color sector 
to the next there Is an ovcrlajifiliig and mixing of tin* two adjoining colors, produe- 
Ing an entirely new s<>rles of tints Thus, when the vane |>asac« from the yrilow to 
the liluo portions of the screen tlie mlxisl lights prvsluee a green tint that varioa in 
diptli according to the proportions of the two txdors as the vane shifts, the tints 
gradually dissolving one color Into the other In the same way varying 
tints of purjde are provluced tiy the mixing of the blue and re<l. 
and oranges tiy the r*sl and yellow mixtures This succes¬ 
sion of plain and mixed (silors jiroduces remarkably 
iirled effects, and as the color varying apparatus 
revolves at considerable apevsl the play of colors 
Is cxmtlimouH and wonderful It may alsobenoteil 
that the rapid revolution of the color appa- 
pffwt of a vsmtliiutnw tllll- 
luluatlon of the entire dome. Instead of 
lighting consts'utlvo sections, as would 
result from a slow movemenL The 
effei't of the diffusing plate, or leus. 
dpserllxsl ntiovc Is shown Iti the dla- 
iK're the shadevl w*etlon B 
show's the courw* of the beam froju 
It single llgJit when no diffusing Jens 
Ih used, and the suction marked A 
shows how the lens sprenda and 
diffuses the Is-ain over a gtxult area. 
The lens plate described Is the ono 
that will he generally used, but four 
other iiintes, ea<-li producing a ope- 
clttl effect, have been provided. One 
of thisH* speilal plates will tiruducu 
horizontal bars of light; another 
rapidly ehaiiglng sjjots. a third gtvm M 
wriggling effect; while tl>e fourth pro- 
dnees whirling rings of varying colora. 
Outside of the tmlldlugs of the amwe- 
ment eoneesslons few of the regular «x- 
hlhltUm imlldlngs will bo open at nig ht, so 
N[)oelal efforts have lieen made by the maOMge- 
laent to develop jiew and pU>aslng effecta la tmt- 
door lighting to make the grounds attractive, aud for 
this purpose nearly four hundred hlfh-pwww* Mhrch- 
lights are In use, besides great iiumhera of IncaodMCACit 
lamps. In one case at least elalavrate Inride UlmniiuitlQit la 
l.rovlded Bomewhat on the principle used In the PaiWe of Iloi«cql- 
ture. described above. The Festival Hall contains n large audltorftdhvwtth & dean 
eelllug having a radius of about 68 feet, and painted In light colon. In « ptt th tbe 
floor of the uuditoriunv are placed ten large projectors, the light trea vradok tniffittlit 
thniugh, and Is dlffnsevl by a plate of ground gleiui placed In the Ofriqlsg to the *»r 
This diffused light 1« again diffused and reflected by the domed oeninjx faui uf OAtffm' 

1 * not vlrible from without 

The Tower of Jewels, with tte beautlfnl (teeoratlons. will be a center of tta^ 






im , 

«ICeetltt l)ut noUiloit oii tl» groHmls obh tie with 
(bV feaVeon color dbVlsT' of the PaUco of Horticulture. 
TIm effeote at tbe oxpoeltlon were to chargre 

of W. tJ'A. Ryan of the General Electric Company, n« 
chief euiHneer of iUttuloatlon, and many of the unique 
and origtoal featurea are due to his skill and ingenuity. 

The Pan-American Sciratifle Gonffreas 

A t a time when sdentlfic wolldarlty has l>een so 
seriously Impaired In the Old World as a result of 
the European war If la RratlfylnK to note that prepa- 
ratkms are afoot for lirlnRitie the wdentlflc meu of the 
TS’ew Into closer and more friendly relations The first 
much-needed step In this dlrcM'tlon was taken at the end 
of the year 1(108, when the Hist ran-Amerlean Scientific 
Oemgress assembled at Saiitl«Ro. Chile The second 
oongress Is to meet In WushliiKton next Oetots^r, and 
the plans for It Jmve bevni fornmlatcsl hy a eoiumlttee 
headed by Mr William I'hlllljts, Third Assisi ant Secre¬ 
tary of State, the other members being the Illrector 
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General of the Pan-American Gnton; tho 1'. S. Commla 
Stoner of Education; the WurKeon General of the II fi. 
Army; Mr. Q. M. Rommel of the Hetiartnient of Agri¬ 
culture; Mr William H Holmes of the Minllhsonian 
InsHtutlon ; Prof L. 8. Rowe, Hnl versify of Pennsyl¬ 
vania ; and Dr. J, B. Hcott of the Carnegie Peace En¬ 
dowment. 

The congress la to lie organised In eight sections, ns 
follows: 1 Anthropology 2 Aslronomv. niotoorologv, 
and seismology. Jl. Conservation of uafmul lesourceK, 
agriculture, Irrigation and forestry -1 Eilueatloii 5 
Engineering, transportation, and comnieree it lolernu- 
tfoiial law, public Ian, and Jurlsprudeiifs* 7 Mining 
and metallurgy, economic geologv, and niiiilicd chem- 
l8tr.t 8. Public health, medicine 

If the history of (he last coiigrt-ss re|H*ats liself, I In 
forthcoming meeting will he an event of ex<ejitInniil In 
lerest, from IkiIIi n sdentlflc and a piilUiinl imlnt of 
view At Santiago delegations atleinled fn.ni eight 
North and Central American countries. Including Uie 
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I'nlted States, and from nine South 'Inierlcnii < oun 
tries, and an Irnposltig list of iiiii)erH was preweiiteil, 
more than llft\ of vvltidi eiuiinnted from this coiinlrj 
The Pr(>st(lont of Clillo atteiided the ois-nlng sckhIoii. 
hold an olltdnl ri'cepilou for the <lelegateH, and enter 
tallied all of the Inller nl dinner, a limited nunils-r 
being Inviftsl each dii\ during Ihe congress Other en¬ 
tertainments, ottieliil and unulllihil, were ovei w’lielmlug 
III number 

Britain’s Gasoline Problem Aeeiinling to an ollieial 
British slAtemeiit, Arnenen Mint 17,IHK),(KKI galloiiM niorc' 
gasoline in 11)14 than in llie ])re\ionM ve.ir, lull lo ofTsit 
this increase no iiuiKirts were ns-eived sinee tv-iilemher 
lfil4, from Russia, Rouinnnia and tlie Kar KasI, i \i i pi 
alMiiit S),(KX).(KHt gallons whiefi [■oiupared willi tin de- 
nmnl of 4t«).0(X),(KKI gallons in Ihe United Kingdom i« 
hut a drop in the huekel In diseussing this silmilioii 
Ihe loading Hrilish motor niaga/iin- satH ".American 
supplies alone havi jirt \ented a famine m gasolini 
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How Epidemicg are Fought in the Austrian 
Army 

By the Berlin Correspondent of the Bcientiflc American 

D ISKASK, hh our rwldcTH know, Ik h fm- even more 
dreadful in w»i tlinn the eneniv's Klielln and hiillelK, 
uud one of the most Important taskM of modi-rn warfare 
oonaista In luiprovlntf iih far uk poMHlhle the nanltarj 
condltlniiK of an arm.v AlHnnlne ninioiK vvere siiread. 
at the beRlunlnn of this war, uk to tln> dvreiiteiv and 
eholeru epidemieK which. It waw Kiild, wiouKht pieiit 
haviK? In the AiiHtihin aiiiij and Ihietilened to become 
H real daiiKcr to aoldleiH and civilians alike 

Tile preaent wrllei has laid occasion rwently to dls- 
CUHH the matter with KtimetiiKiv JiiKt leturned from the 
Uallclan lairt of the tlieater of war, who iIuik was In a 
iKMltlou to Indtte how matters actiiallv stovKl “The 
Unnster,” he said, "has been deflnltelv aveifiHl, (hunka 
to the ener«ellc ineasures taken at tlie \er> outset hv 
the AuHtro-llimitarlan uillltarv aiilhorllles In fact, the 
cholera epidemic has ncvei ta?cn allowed (o spread be¬ 
yond Ita orlKinal focns Thniujtli Ihe iiairlesy of the 
ariay authorities, I have been antliorlzisi to take a few 
photon which atrlkliialy show the comprehensive meas- 
urw* taken to flpht the erddendc " 

The first thing done to check cholera ns well as dysen¬ 
tery was to Install In the towns and villag(>s of Galicia 
long rows of barrels contalntiiK slcrtU/ed water, whleh 
the soldiers alone are allowtsl to use Another effisdlve 
meawjre consists of sprinkling the floor of railway sta- 
tlona with cnrlsilufe of lime and washing It fre<iueutly 
Cholera patients are, of course, housisl in isolated bar- 
racfcfl, each of wlildi Is surroundiHl tiy a lime ditch 
Hiasdal fltretchers are used for (he trausimrt of U>sen- 
tery and cholera patients 

The Meat Supply of the United States 

T hat the nation faces a serious situation In the 
matter of meat supply Is the dlsipiletlng statement 
of the Secretary of Agrloulture In his annual report, 
and this eoudltiou is es)>eelallv iiortcntous when we 
eonaider the eonstantly increasing demand for our piod- 
ucte that must come fr<«n Euroiie for tniinv years. “Just 
what facpirs have brought this situation about no one 
can define with certainty,'' says the Secretary, and he 
dhtiKWes of the muttei by the truly American inethisi, 
of “apiKiliiting n (uaumlttee ’’ 

Tliere are, however, he jwlntK out, some directions 
111 Whleh efforts may Iw* made with n view to inducing 
additional aupplics; but the argument is dltficult to 
reconcile iii some cases For instaniv, the secretarj 
says; “It la evident that we have hevm ('ousblerlng the 
meat aupjtly of the nation tts) exclusively in terms of 
the big ranch,” and he Immediately gia-s on to say, 
■‘Obviously It Is lni|K>rtant that we continue to assist 
in further developing the big ranch ” 

The dirwtlona In whlcli the secretary mats hoi>e 
for an Increase in our meat snpjillos are: First, In a 
more satisfactory handling of the public graiting lands; 
mfiaid. in aystematb attention to the production of 
Iveef animals In the scttksl fanning areas of tlie coun¬ 
try, particularly In the South, third. In Im rensed at¬ 
tention to the smaller animals, such us swine and jioul- 
try ; and fourth, In tlie control and eradication of the 
cattle tick, hog cholera, tuhereulosls, and other animal 
diseases and imsts 

111 relation to the first isdtit It Is stated that the 
premuit methisls of transforming the grasses of the 
piihlle grar.lng liinils Info beef and mutton are generally 
voiicvsied to la- wasteful, and If is estimated that, under a 
pro|HT system, the quanllty of beef and mutton produced 
on these lands could lie increased at least .■’id imr cent 
There are ahoiit .'KkMKMi.OtK) acres In thes<> lands, n|)on 
vvhleli any ihtnou win giaze any iimoiinl of stock at any 
time: and from some icrirurks In the rc|ioit tiic Infer¬ 
ence may la* drawn tliiil the gni/Ing value of these lands 
has iNs-n impaired Ni> olliei lesnlt c<aild Is- expected 
where no iirovlslon Is nnide for the proleitlon of the 
land, niul there is everv liidiu cnieiit for the casual user 
to get all he can out of I he land In Ihe shortest iiossihle 
time. The natural ri-sult Is that in this time of nmsi 
little relief can In* counted on from this soiinc 

Tin* second and third propositions vvoiild seem to hotd 
out considerable lioim, until It l.s retailed tbal In former 
times every farmer made It a iHiint to raise some kind 
of meat prixiuet every year until conditions became 
such that he could not do so with the expectation of 
any jirofit; and there is no reason to suppose these lon- 
dltloliH Mve changed In recent years 

Tlvere appears to he a useful field of effort lii the 
eradkuflon of diseases, when we consldei llml out of 
.'iT,000,000 animals insjiei-fwl In the jiast year 5.'i:i,000 
were found fo be Infected with tuherciilowls, and that 
hog choiera and cattle tick have cost the producers of 
this country anywhere from one hundred to one hun¬ 
dred and fifty million dollars In a single year. 

Whatever the cau^ of the aborthge in the meat sup¬ 
ply it will requlhj somethto* more than perfunctory 
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Lime ditches surroundinff barracks in which 
cholera patients are housed. 



Barrel of sterilized water for Austrian soldiers 
in Galicis. 


canoe, having an optmlng in the bottd* m miettm 
sides, In whleh one of these little ssotOit* fino brplhdett 
and conveniently attached. When thus Qtt^ ttoh-saotof 
shaft extends down through the openiOg in tb# vwSl Khd 
carries th« propeller henesth tiie bottom ^ the esnoo, 
as shown In the illustration, UiidonbtedUr this sebesw 
will provide quite a speedy conveysnde that wUl eovw 
considerable distances without loss of tbM; hot (ho de¬ 
votee of the silent pnddle and of reposeful idling ll» 
the prlmlUve canoe will hardly recognllw tals fsvortte 
craft in lU new guise. 

Experiments In HybrWWn* Flowers 

A n article of great Interest to botanists la that Which 
descillies a series of experiments in hybridising 
Japanese fiowera, conducted by Hr. Walter Proctor 
.Tenney, and puhlished in the issue of the Scttirrifio 
Amebu AN Sui-rij:MB,Nr of January 9th, No. 2088. The 
cause that led to the exiierlments was the discovery 
that tUc dry pollen of ihe white fBW>n/to«>«r, applied to 
the gUpma of the morning glory, is inert and wiU not 
fertiiize the ovary, unless the pollen be uset teitk the 
dt'ir-like fluid crorted upon the Mtr/oce of the etigtna 
of the MooH/toirer 

As a result of this discovery the writer undertook a 
series of exiierlments, using the white moonfiower and 
both common and Japanese morning glory, and follow¬ 
ing methovls that departed widely from the usual pro¬ 
cedure and which prislucod some exceptional rcattlts. 
Some of the conclusions resulting from the experiments, 
which extended over several years, are that bybrida of 
the Japanese morning glory with the white moonfiower 
seem not to be subject to the operation of Mendel’a law 
or afe only subject to It in a limited way; tbla may bo 
owing to the fact: 

1 That, for some reasou, the white moonfiower is 
Immune from the Influence causing the seedllnga of 
hybrid plants to vary In the second .vear. In thla con- 
n(*ctloii it W worthy of note that crosses of the Jap¬ 
anese and American morning glory, arising from pol- 
lenntlon bj Insects, follow Mendel's Jaw. 

2. That this exemption is due to some quality or 
property of the fluid excreted by the stigma of the 
moonfiower 

A full eppn>chitl<)ii of these lntert>sHiig experiments 
can he had only hv reading Ihe coniiilotc article, ns 
above noted 


“eports to pi event prices from going Ih-voikI the reach 
of the average wage earner, and that at no distant 
date 


Applying Power to a Canoe 

T IIK craving for si>oed and (he nuNlern dlslnclltiatlon 
to do anyllilng that can ho avoided hv the expendi¬ 
ture of money has overtaken tlie canoe, the most de¬ 
lightful and romantic water craft that has ever been 
devlsevl, for now a method has been develoiMHl for fit¬ 
ting a gasoline engine to the falr.v lioat and Ihe poetic 
|>uddle is to Ik* laid aside For several vosrs an ingen¬ 
ious and compact little motor set has lH>en in use for 
proi>eIllng lowlsvuts, tliat cun be quickly nttachevl to the 
stern of any boat, and a number of coiioerns are now 
producing outfits that are Justly popular and undoubt¬ 
edly useful, hut the shniK* of Ihe usual canoe has made 
it not altogether convenient lo attach one of these mo¬ 
tors, which Bie portable and secured by an adjustable 
clamp Now, however, some inventive mind has con¬ 
ceived the idea of building a well in the body of a 



D«tachcU« powar plant tot a coaoc. 


The CuTPent Sapplement 

T JIK current issue of the Wcibntific Ambkican Hui>- 
riFMENT, No 2042, for February 20th. 1915, has a 
decided war flavor, althongh it contains an iinnsnal 
variety of specially valuable matter The article on 
X-Ray Work in the War tells ns oometblng about the 
use of this valuable agency as applied by the German 
army in Bold and hospital Auxiliary Motor Cars de- 
Horlhes siiectal types of cars that have been developed 
t(v meet the various necessities of an army. The Mak¬ 
ing of 1.6rge Guns gives some timely details of bow 
these weaiions are made that will he acceptable to 
evervIxidy. lilgli Kxploslves In Warfare is one of those 
elearlv wrttleri articles by an authority that tells just 
what we all want to know about an important qaeatlon, 
Aeronautics and the War reviews general condittons 
and wlmt has Iveen done so far by the flyers, and also 
reviews the developments of the year. Aeroplane Darts 
and Fire Darts descrllves some novel implements of de¬ 
struction developed by the war In contrast with the 
alMive matter the article on Training for Municipal «er- 
vice tells why munltltMl government in Germany Is 
usually BO efficient and business-like and also tells 8<»mc- 
thlng of the work now bring done In America with the 
same objects In view. Tinlforroltv In Dosage of Radium 
llmanstlons discusses a theraiwiitlc agent that is assum¬ 
ing considerable ImiHirlance Philosophy and Technics 
Is an interesting metBpUy«lcal discussion of the reln- 
tloiis of theoretical study and practical apidlcatlon. The 
Chemistry of (he Flaming Arc gives much valuable Ih- 
formatlon In relation to an ImiKirtant practical subject 
Causes of Molar Heat discusses various hypotheses to 
explain how the sun euntliiues for ages to emit substan¬ 
tially the name qnantlty of heat. The paper on the 
treatment of gas from blast furiiaeea is continued, aiid 
there are also articles oti InstantaneouM Pbotograpby 
Wlthont a Camera; Thinking Animals: WImIcsb 1'ete- 
phony ; The Rffects of War on (3rlmo, and notes on neW 
and useful books. 


CanodUn Heetriclty for CaaadtaM.—A nrwt debt td 
electricity generated along the Canadian border ii uned 
la the United SUtes, Recently the Canadian gCrtMli- 
raent has declared Itself as oppo^ to the Mipovt of aittA 
natural rwiouroes when the industries of CaaAdb' 
to such an extent that they oould use the stMb df ^ 
enorgy produced, and has stated that ao^traati toeMoti 
energy froin Canada to the United iBtetaa ttMf 
yoked at any dme. TT 
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SCIENTIFIC AMERICAN 


BSTAININO DBVICB JOB BHOB liACBB 
—Ammii H. Cobak, caw of Hebrew OrpbAn 
AeytAOii l«Tth Bt. And Amsterdam Av*, New 
Tort, H. I. ThU device U erreoged tn eecnroly 
b(^ the end portion* and tips of tho lore ee- 
ruralr in place, at the tame time dlapeoalng 
Wtth tying the lace endu Into bow* or knot* 
and preventing acoldental nntylng or loo»eiilng 
of the afaoe lave. 

SBOB PARTtONINO —PnBDAlilOK llAeeoai, 
IIM Wth flt. Brooklyn, N T, N Y Tho In- 
vontlou provtdee mean* tor vloelng the Initep 
opening or tide opening of eboea without re¬ 
quiring the n*e of lacen or button* ; provldee a 
faabenlog mean* for ihoe* made of a ilngle 
piece of iMther or xltnilar material, which la 
crimped to oloeo tbe meeting edge* of tbe toot 
opening la the ihoe, aald faatener being con¬ 
nected at it* oppoello edge* near the opening 
In the ahoe, and a aingle faetenlcg device being 
atlllaed for conoectlug the upper edge of the 
faatener or tongue; and provldee a crimped 
leather tongue to be connected at Ita oppoaite 
edge* to tbe ahoe upper upon oppoaite itdea 
of the meeting edgea of the foot opening, aald 
tongue tending to cloae tbe opening, and a de¬ 
vice for holding the ahoe lu cloaed condition 
about the foot of the wearer. 

TROURBRB—A A. BaowM, 4 Waahlngtou 
Place, New York, N Y The invention relataa 


PtJINTnR/-~V W lUaai*. Hpartanhurg,) 
R. C. In tbe preeent patent the invention ha* 
for It* object the provliton of a planter with 
mean* for mounting a teed dlitrlhuttng wheel 
In a akit lu tbe bottom of a hopper nieiniwr wo 
that the teed dlitrtbntlng wheel may bo 
quickly removed 

TRAP NBBT—H E Bi.mott Addrct* 
Allen C. Walker, Albion Nut. Bank Bldg. 41 
blon. III The nett It to arrtnged that the 
entrance of a fowl to the nett will clow one 
entrance and open another, ao that n rotiird 
may he kept of the varinut fowla, the arrange 
ment being lucfa that when the fowl baa left 
the naaC the part* will return to their original 
poaltlon 

PLOW—W A IlAUT, Boa 144, C 0 . 0 B, Plu 
The plow 1* etpeclally dealgned for uae In <ut 
ting plauta l>eDeath tho eurfacc of the ground. 
In order to deatroy the plant* without dlatnrh 
lug tho ground to any great extent and where¬ 
in the device I* alao adapted for ordinary 
purpoae* of cultivation 

NDBRINII PAIL—K THiEt., Box .'I, Med 
ford, Wla The ol)Ject here la to provide a 
nurwlng pall more eapeclally dealgned for nura- 
Ing calve*, colt*, and other animal*, and ar¬ 
ranged to Insure proper feeding of the animal 
without danger of Inducing colic or other adllc- 
tlon* t>y too rapid Incorrect f<-edlng 

HAY HACK.—I L. OsnoANU, Redmond. Ore 
The purpoae tn thtg caae la to provide a com- 
btuation rack capable of being expanded into 
aacfc form or contracted into lompait form for 
handling or atorlng, and wherein tbe rack may 


MOPKE TRAP —M PiBHiNl, llwlleaf, 
Thla Invention relatea to animal trap* and 1 
partlciilarlv ti> an Iniprureti mouao trap 
trap ha* a platform adapted to tip under 
weight of an animal for precipitating the 



antomath ally r. netting titc piatform no tiiiit 
it will in- niwuv* ri ally for ii*e The trap 1*^ 
Hiinitary and luex|ieuMlvc to manufadurc 
METlIOIt or IIAIINRSMNC TiiE I’NDEil 
FLOW AltJACENT TO HTIthAMM IN HANDY 
HTRATA—J fi Hi NTKa, 111 North 25th Ht , 
Omaha, Neb The inventor ha* devl*cd n 
method for olitalulug clear water from the 
aand alratnin, whli h I* conducted off down 
Mtreatu, or to any point where It 1* available 
for Irrtgatliiii, or power purpoNcn, or for sup 
piving town* or citle* it conalBts in digging 


tn alttrable ready-mado trouaera and baa to 
dMl more etpeclAlly with the walat conitruc- 
tlon wbertby the trouaera can Ik roadlly and 
gnlckly altered aa to the walat nieaaurement* 
without requiring any apocinl akill or ueceatl- 
tatlng the piecing out of the walathand liulog 
and atiffening atrtpe 

ONION GARMENT.—E. L. MABuovLg*, 88 
Woouter Ht., New York. N. Y. The Invention 
provida* a ault having au opening lu the rear, 
tbe body of the gannent adjacent the opening 
being adapted to yield laterally to obviate the 



a trench from a point up-»tream to a pidnt 
down-atream In a water containing sand *tra- 

laylng In tbe trench a pipe whiwc upt>er end I* 
i-Ioaed, then excavating tile *111111 adjacent tn 
and around the cliweii up|>cr end of the pipe, to 
form a ro«crvolr of a rwiulreil i opacity . and 


opener Another oijjicl I* to provide a guide 
and holding nieinlier for 11 laii whirl! will re 
celvf' can* of varlon* alxe* and an udjuHtable 
rutting nil inlicr niuitlng wicli said guide Tlic 
opi ner I* particularly adopted for reataurant 
and hot! I u»i 

HAHU KtMTr.NKK -r T Datir. 16 South 
4th Ave. Mount Vernon, N Y The purpoae 
liere I* to provide an automatic sash faslener 
which la liurglar [iroof, and which faap-ner will 
antiimatlcallv close only when the two »a«heR 



plaat. Tba iiamw 4g of a knaokilowa coottrnc- 
ttoa, tMlodliHt A tram* ack] a number of bAr- 
r»W Nbttba*. to Amaged tbAt the aectlona, or 
•<wn4 bf Hm«ii, tBAJ b« jdeUohed from the frAme 
AUd apgtti gMMotod thtrawitb, to as to occupy 
tthABRMl pagtjtioii* Mtotivaly to tba tAme 
RWnBp 84,iaS,— 4 . 3. Bohumup, Mapoum,' 
JWh IAm tUTMtor RfovldAt A vAhe Ia which 

-«f A Rbbtl fmi AM no Am«fed in oon- 

MCttW'IMft'MMittMtl AiMMMtb A* 1« OOhatl- 

tt# itKtMilRt ttma At tJHAr foMnur^ adiIA. abA I 
bhRmWi* tiNtr MAP tad* a earrylng rA«k 
m thtMi tk« raudRC wkecHA am ittMetiy' 














































SCIENTinCAMEWCAN 


Fei}ruAry 161S 


r dirt wMdi uuil tb«relu TImi pao l« 

Q c«uvBuluu( poJilUon to In* rradlly brouftbt 
nt« view ikH to dll It or to timlM'd Itn ron 


Houw'hold tltllllleo, 

lunil PltFHnrnK (YH)KIN(i I’TIONHII. 

T I Nahii ‘J'lr. N.irlli L’-Jnd Wt , I.liKoln Ni>l> 
'I'hiK In V < lit jofi rinikliloN a utoiiHlI with a tioily 
noil n I oM'i iMjtithrr, with (i‘rtnln urrnuK' 
loi’iil* anil iniMii'. Ini I Mill} nnil ttylitiv hcmii 

till' Ktinn fliilil nml nilni tltjhl Itv tlicsr mcnna 
II nlitainn ii lllk;ln’r tniniielHtnrr and rotHlnH 

final and inliHiMMa ihr full ntnnnnt of liquid | 
within tlif nranall In ordi'r that It nniv 
* nntlnniiUMh nilll/ial linrluK tin- lunlilni^ iqM- 


tioarlnei of the arm* Tho free end of the 
atrip U pauod throOKh the Kuldi'. and tbr paper | 
IA ready for nite 

inaehlne* and tfeehaiilral Dovirea. 

I'HECK llOEKICU it t fni.r. rare of 
mn-lhy Siati Dunk mhelhy Neli Title liit’eo 
linn prnkldea a detite l•lnl«M)ylnK two rela 
tively iniiiahle nienda-ra toKether with meanii 
Itirludlna iiiiinerllniia hetwern the niemhera 
wherehk to lauae tliein to automatleallv nnive 
aiciiliiat and with renpei t to mie another when 
a ehi ek Ima heeii idini-il theiehetween and 
wheieln to permit id tin remit liilrndnetlnn of 
a theik hetweeli the ineinla-rn hv thi uae of 

IMMnNT httit t.tIDMS E Hah 
t IvMiinapriltH N t d Ida attaehiiieut 
r Innina iif ant thaiaitei hot (npedallt 
t'rninpinn Knnwh a Itrrt Innin and mat 


Aitiintniv, 11 


lom wblrh la cooperatlr* wltb a ootrfaed *er i 

menf. the rtetk-e twin* deatfned to be ramov- kkcreaTION DJUVlflft—*»'«_ . 

ably attaehed to the lever and to Bt botween tiondoo, W.tTn- So^ldti® ISHt Ja* 

the lever and the arlp of the latch to hold the l eoiwdaU In a dWc* coupMaitW BD 

eoKaglDK portion «f the latter In poaltlve en |,pf„p|ane atruetore Kconninodtitliix a number 
gageinent with the nolehed eoguicnt j p(,rg^,„a anil adapted to pattalto trf BWVe- 

noiliEK t'LEANFIt --J W HKKiiaia-r, rare I Bubalanflally ndaloaotja to tboae of au 

aetu#l aeroplane dorlnK d(^. ao tbot when 
viewing HOlniated pletukht fablWtiMl on a hotl- 
aoutiil aireen placed aouio dlatdnee below tha 
atructnre the piiMaengerii therein aball aaporl- 
eute the m imatloo of uu actual flight 


Saycre, lllll t'lty, Kan Title invention 
relatna to the ileaiilnK of hollere and removal 
therefrom of niiid and other eedlineutaclou of 
watri whhh in i uiniilatea therein It arconi 
IkllKhie tide reaiilt without the nei-emltv for 
iliiiwliu. off all the water ami cooling the btdler 
H« In tin* preeeut method, which method re- j 
qnlrce the (.ervlc*-H of two men for practically 


< l-SIIION I'llPlTIVE tTdlTfTr-M. BlueTH, 
,l«. E Tttin! Kt , New York, N Y The im- 
piii\eiuent provldiet a nhlftahle cliittli member 
IiiiAliiu drltlna i onue* tUm with a (-ouatantlv 

Atntlonurv mai blue, nieaiie being pcovhb'd to 
I UHhbiji tin- liitjjatt whereby the driving ebaft, 
«'ven thougli operated at high apefal, will not 
• nuae an uudeBlrnble shoi k to the tiriveu ele- 


VMi ritYM ('Alls —1. BoiaAtll.T, 

..I Paris Fraiiee Tltla InventltJO ra 

lates to pipi eniipling devices for railway aud 
has for Ita object to ao eonatruct 
Ills I Iniraeter that It wlU permit 
gns, and other similar fluid pipes 
Into operative eugageiueDt wltb 
emli oiln r In simply coupling the ears together. 

lUK -s'lvM)- N liAcort. Hanford, Maine. 
TbW lin.nll.m lifers to a «tand for supporting 
a jui k In Jmklng ni> the jouraal boxes of car 

. ... provide a atand for the 

nm i t'MP <1 naANimTeTTRa. Hohpiistndt, I having meaua to secure and 

and 11 Eiiki .VP, Vienna, AiiatrU-llungarv The I . .. „ ,j,r ^brel ludepeudeDtly 

linentlon relatea to air pumpn dealgned to 
furnlHh vacuum and air under preiiaure Himul 
liiinoiieh and lu which It la deelred to gs’vern 
tin vm uiim and the preaatire of air luilep<‘iid 
ctitlj In thla liivetitlou the desired reault Is 
ohtalued liy n single acting punip or hv a 
iloiihle aetliiK pump, one and the same aids of 
the piKtou of which furulsliea vacuum and air 
iiiiclc I pre satire- 

l'.NVEI.OPE ttl’ENKIt -A Marks, cure of 
the- 'ITaiit S nine Mfg t’o , Nc-w Itritjiln, Pcmii 
Tills liiveiitlciii prievIcIc-N a machine which 
ic-llahb III use and which will Insure a perfc 
cut cef tin- eiivelopc- 

snv a cut which will Is- effc-ctivc tcc cqieu the 


PrrlnlBlng Ic 

DOT lll.KTltEE 1' 


This clip 1 



BnllHays and Their AecMMrIwa. 

PIPE COtiPMNO DEVICE Ft)« RAII-WATT 


Vshlclns. 


I. D Jacobb, Apart- 
C,i(iii llrcstriway. New Vork, N IT. 
srrcingcsl to allow attaebment of 
dcnihlc-trcs-s of rarloua tbJeknoasss 
widths, to is'rmit cef mljuslliig the clip In 
of shrinkage- of tin- wesvd of the doubletree, 
eiurelv hold the clip lu posltiou uilil tii 
allow list of tin clip al the middle of the 
I clciuhlc tree for ccniincHori with the draw pin 

h the awlngls- 

.Sl’IlIM. HI HPESNION FOR MOTOR CARS 
IM) OTHKII VKHII'I.IOS AND THAVKl-INO 
Machines i v sngtagu, Hieii uamonii 
llcsid, Purkstili- South Australis, Australia 
This Invention relatc-s to the mcjuutlng of ths 
frame of n vehicle- u[sin Its axles liy means of 
levers (onnectcsl with ladi axle and plvotu] 
tec the frame unci mlapttsi to lie moved against 
the etc Hon of a spring or spring* when the 
ax lee Is lulsc-d HO as to slsccirh the shock caused 
hv rciiigli loads or ohstaciisc, ami (he object 
is tec provide- a csiiistructlnn which will pre- 
vein flic transmission of shock oi Jar lu the 
fiann of tin cai, vehhb- or machine 

SPItINil TlltE .1 F llAri-i-NkR Acldraa* 
Miiltei 1 Smilli Ihtll Hatj Ave, Bast Ht 
, HI 'Ibis Invc-ntlcm [provides a spring 
inindliig an Inner fixed rim, an outer mov- 
rlin (cinneited In and spacc-d from the In- 
tin at a plniallt) of points by e-lrcultr 
springs, and a mver or guard plate con- 
I to the Inner rini and adapted to prevent 
dlit between the rlnu 
M'THMOIUI.E SKIN II,—E Hoi’l.g, aSP 
sex St New 1 ork .S' i This Inventor pro- 
RSlng adapted to Ice lar- 
rcar end of tin- ehassts 
Hinonslin and al either side nr In tip- cen- 
llnr. iif lb pending opnii Hie arrangement ut 
siM-iliig spiciirntns nr uphill the persuaal 
Ilf Hie machluea or 
municipal ordinances 
HE DEVICE—W II 
, Sc-w York \ V The 
I- more espedally de 
lievlblc (unDi-(.tlon t-on 
a pneumatic tire for In 
arraugc-d to prevc-iir lu 
bid olid II predetermined 
uilng bursting of the tire 

Fini I EVE Sl'KINliS —P 
This inven- 

tlim provides a liibrlintoi for leaf spring* of 
iind „tlj.T v.hJdHH iinJ 
to in'nnit (iT i nii\cnlcuti\ uiiij qiilikly pryluK 
nd laisslng a Inbrlrsiit be- 
• leaf 


0 rc-dnee t 


BAiiv Dfirssica and wardrobe 

Info the- nondwnrk ai^l* ao arranged as to 
readllv grasped by hanil aM reinovi-d from 
niciuntings The hahyr may Is- put on 
dresser while li n-tiillre* attention, as all a 
c lea nn handy for It that are iieoded 

TOII.ET PAPER —C. H Ili'Mi-HHKV, c-aro 
Talcum 

N V, \ Y T^- tdflet paper roll 
with opening* eorres)s>ndlBg to the stmt 
which the paper la D' be used In uae, 
roll Is placi-cl un the shaft iwr roller And 
ends of the shaft or roller ore Inserted In 


(rtilnr^rl nt Its oiitiM nnd n longl 

tiiiitiuiliy riioviildi miIv* (iirrylu); i} 

iu rlir rtila||;i 

< u tionnot 

I foriuH) wJtli n nipple I 

Mc»aii4 pro\l(k> /or | 

' ^Ivlntr tlir Mtmi piiniDel (rultletl tiioveinf^tjf In 

! tlir chHiiiUT. mil) for McntliiK the valv*‘ Tlio 
I viUvo utojjj Jm rHwMvidy 

thp Milvt* hotly Mo N9 not t«> ohMtrut^ Haiti 
J Utn . anti 1 h ndtiptwl to limit tlu» Inwar 
mpnt t»f the vaixe 

i iuKVfan i^orKiN*; OMVirK \ db- 

YOtiNo, 572 33rd 8l. Wept New York N t 
TUk tuYftutioxi lian « apcrtal appUcatlon to a 
tbiow lover provided wUli a UtcUos owdiaii' 


Prime fflavera and Tlielr Arreeeurlea. 

INTRRNAl. roMUPHTION KNHINE,—H 
C Wat,!,. 1170 Walker Ave, Itronx, N T. N V 
In the present patent the Invention has for Ita 
object the provision of new and ttnprovcul 
means for rotating a valve sleeve In a cylln 
Her. the said means conilstlDg of a crank op- 
wahle by a piston rod and geared to the (loeve. 


Notb—C opies of sny of these patents WlH 
- furulabed by the Sc-igN-rirtc A>iibii:an for 
u ceuU each Plesee state the name of ths 
patentee, title of the Invention, and date of 


call attention to the fact that 
I'C In a position to render competent snr- 
in cve-ry brunch of patent or trade-mark 
Our staff Is lorapoacd of mrcbanleal, 
I elec trical iinil i lu mical experts, thoroughly 
trslnc-rt t„ prepiir,. ,ii„) prosecufic alt patOnt 
Uppi cutlons, Irrespc-rtlve of the eotnplex satnrf 
-1 umniter Involved, or of tho tpw 
I guliert 111 rT"sclenyilc knowledge r*. 
We nlio have aasccelnte* tUronghput tha 
"'111, who assist In the prosecijtlO# of pdtgst 
trademark application* flled Ih alt twttt- 
I tries foreign to the tlnltucj Htotaa 
Mugs It Cft., 

Ptitni acUoHon, 

•« tiftMdway 

Branch Olflce ifc tr 

6*8 P Street. N. W, 

WaohlMtM, ft C. 
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CONSULTING MATHEMATICIANS 

PHYBIOIKTS AND EMDINKEHM HnBoemM 
ust'tlht^Utal in'vtatlfaSMi A 
area* Infomiatlon, Uoi 71S Now York N Y 

FOB SALE 

: to |AO<l EAOH paid for huodreda of 11 f< n 
Hnn Ooin. daird before ‘ -- - 


PATENTS FOB SALE 

rTLY PATENTED Improveranntoooom. 
For ulo oruti ruyally Would like to got In 
I luaiiufauturun to out It on thi- martcut 
'urrlH.Vonotiuror Jlgni* P D B <■' Canada 


INQUIRIES 


Imtuiru Nc Uill Wantod the aauicand addraaa 
of a coucorti chat raanufarturtn a produrt which It 
light Id weight alaii pllatile to the teiulty of apring 
■teal In flegilillitt The material l» watiu^d In alrtpa 
rarying fritut 0 to S of an Inch iu width and frooi 
4 p) N Inchon long and A-.II to 1-lfl of an Inch In 
thlrkiioaa Xlod**l'l ”'Sd'{>l'”iad«”tu'i>«u'ir"'*' 
Inquiry Nil mn Wanted the name and addraw 
of a nianufartuiw who can supply paper twine and 
what la known u« rardboard atrip 

/nguiry No Hit. Wanted the name and addrent 
_ -.- ..f {uf Biodel aeroplane 


made Into pertAirt aiihorea In large oua 
are Intended to take the place of c 
wield pulp might be used 

Im/ulry No Pif? Wanted ti 
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The Oovenunent Ship Purchase Bill 

(Conoluded from pace 177.) I 

cent I'rom Knlttmoro to Ruroiieaii jmrtfil 
(exoejjtluK (Jcrtimn) ratew have been In- 
croaswl on (jraln thhi )tcr cent, on flour, 
8(M jter cent; on cotton, 1114 per cent 
From Norfolk (o UverjMiol ruten on urnlii 
have lieen Increuaetl from IW to 201> pel 
cent; on cotton, JHIJ p(>r cent. From Nor¬ 
folk to Hotleriliim the ruten ou cotton 
hove bi'cn IncreuHcd 471 iier cent, to 
Hremen the riitcM hiive lncien«e(l on eol- 
fon l.tIK) (ter cent, mimel.v, from $1 2.'5 iier 
bnle to ♦1.'^ per bale. P'rom Savannah to 
lilveiTiool tlie rati>M liate lieen IneretiHeil 
on cotton 2r>0 per cent, to Hrcmen the 
nitcb hate Immmi IncrcawMl on cotton IKHl 
IHT cent From (juheHton to Liverpool 
the latcM have Uien Increutdul on (jralii 174 
per cent , on eotton, :1H1 imt cent, to 
Hremen the ratea have Im><‘u InereaHed on 
cotton 1,(101 to 1,150 |>er Cent 
Control of Rata Situation by Staamahip 
Intaraata. 

ci'nn frclKht rnlen are still rlHliig ami 
llmttcil onl.\ li\ the areiHl of the Kteiim 
I ovMiert,, on the one ha ml. anil In 
It the tnilflc can Mtanil, on the other 

■esruiale ocean freight rates. II cannot, 
under cxIhIIuk law, pi'oti>ci out foreign 
e against theae exiortionate and hnrl- 
fnl ehiirges The ateaniHlilp owners can 
IncreaMe rates without notice U|sm the In¬ 
stunt, and our hiiHlneHS men are helpleas 
'I'lie Nleamshlp companies are their own 
maslers and the\ do ns lliey (tleuse with 
the trnnMis>rtatU>n of out exporta As nl- 
read.! shown, Ihev are serlonab ebeckliig 
our foreign Irade, and In some eases, sueh 
US hiintier and eoal, are slopidng It ullo- 
gethei 

It tnaj’ he that We eannot hiiv ant ships 
If so, gloat Is the pItt The slUiatlon Is 
cxiists-nitliig mid demands a heroic rem- 
wl.v Tile shliijilng combine wdio are so 
deepl> <4>ncermsl lest mir Coternmeiit 
would linolve us In serious complications 
with the liclllgeients, If we would buy 
.* of the InlerntHl ships I>el5nglng to 
the sublects of (lermant, should contain 
themselves In iwtlence The 1’resldont of 
the I'liltiHl Stall's, under whose sujier- 
Isloii this low will 1 m‘ administered, may 
lie irnsled to hate a giealer regard for 
the public wcIfaD- than Ihet have shown 
to observe In leltei and sidrit our 
duties as a neutral, at the same time he 
will demand that the lielllgereiilw shall 
recogidw our rights us such 
(Inc thing Is certain, the present sitna 
lion has denioiislroltsl onr alwolule neisl 
of an tinerlcnn merchant marine, not onh 
to extend and iiiotis't out commeiee in 
the overseas trade, lull as an aim of the 
national defensi' It is to Ih‘ ho|ied that 
Ibis lesson will not go nidassUsl and that 
selhsti liileresiM may give wav to tlie gen¬ 
eral welfare The plan prolapsed iiiav not 
Ik- the Is'si that could ta- devised, but It Is 
vvorlliv of the eonalderatloii of all thought¬ 
ful and patriotic .Vmcrlcan cltlzeus 

As yet no ladlcr iduii has hwu proposed 


Same Trade-Mark Deciaiona.—Assist¬ 
ant CointniK,stiiner Newton in ex parte 
Clorirad Seipp Browing Company has held 
that the word “Hollundor” as applied to 
boor IS geograpbical and theroforti not rog- 
istmldo In ex parte Iho Yale & Towno 
Manufacturing t’ornivanj he has held that 
the word “Yale" i« rogistrablo as a trade¬ 
mark under the ten year proviso of the 
Trado-Mork Act In doing so Assistant 
Commissioner Newton said, “From the 
exhibits filed in this case it appears that 
the applicant’s mark ’Yale’ has boon the 
subject of litigation in many suits and lias 
lieen repeatedly upheld as a valid mtfirk 
Applicant has furthonuore registiTod the 
mark in the prinoipa! foreign oountries, 
has vigorously asserted its rights to the 
mark against infringorti, and it is now an 
exceedingly valuable mark." He also 
•aid, "It would seem to be ao absurd and 
■illy distinction to hold that Congress 
■honld have provided for the registration 
of the name of am individual vrhioh hM been 
In uae for ten years aod not provided for 
the ncUtxatiom of the maaifi at a oorpora- 
tloa whhdi had been uaed ia good fi^th 
tor Mb yean.'* 


Esterbrook 



"Yet, madam, these are Amer¬ 
ican Optical Co. Tmrk lente*. 
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GOODELL- 

PRATT 


[1500 GOODTOOLSI 


Whenever You Need a Hole 

There are lots ot ways to make 
a hole with a gimlet th,u cramps 
the hand and splits the wood, [ 
with a hot poker, with a 
wire nail The riKlit, easy, 
pleasant and non-protanic 
way IS with Mr Punch. 

Mr PuMrlmanaiUnmalirdnll 
You push down and a spiral twi>t 
drives the dull The tool >iccl 
bites through hardest oak as 
easily as tlirough soft pine There 
are in the handle eight tool-steel 

uiigh niimlrercd holes Drills 
released lliiough a hole in 
top plate 

iMr Punch 



LEARN WATCHMAIONG 

"'o'iaionsVeiirM ‘’"xuiislit.^it ml 
whfle st'iidyuil?' Wrlte*/or oiiriOaislndije ^ArtSrow 

St U«u WtickmkiM ScSmI I>w'i t Si Umk Ms 





“YANKEE” No. 1500 
—the Chain Dnll with 

Automatic Friction-and- 
Ratchet Feed. Chain tight¬ 
ens quickly on Friction Feed 
Uniform, continuous pressure with Ratchet heed Saves dnil points. 
3-jaw or 2-jaw chuck, Weight .U-i lbs , length 9^* in. Price, 63.00. 

Yo«r dMUr «j« nimIt you. Look for '‘YANKEE." 

"rANKSt' ■ firmrhniaanil tmtnr, tiiSKKIt' r»ii i„ ih, wowMl 

NORTH BROS 'MANUFACTURING CO , PuiLAnLLPiOA 



‘YANKEE TOOLSAiiA(.&asr^)cGAawia. 

































SCIENnnCAMEIUCAN 


First 
Five FREE 




KIndlj keep your queries on s*p»r»» •Oeets 
paper when eorresponding shout such mst- 
r» as patents subecrlptluns, boohs, etc. This 
■atlj rarllltate answering yonr 
one as in many cases they have to ha re- 
rred to i-jipi rts The full name aud sddresa 
locild tie given on every sheet No attention 
III he paid lo unsigned queries Kull bints 
eorrespondenls are printed from time to 


1 want to inlrodiK'o lo 
eent smoko at a livo-oont 

This IS mv pnvato Hai_ 

made up espocially for mo under 
mouoKram hand 1 am a eiilieal 
smoker myself and t his is t ho ehoieoat 
jeaf 1 have found in 40 years of sniok- 
in® It comes from a mounlainous 
district ill Cuba, seU'c’tcd for me by 
an export Made up in a I'anelola 

shape It aaords a smoke of eiuulelte flavor 

you owld''y<!u wciuld paj lusi'^mr what I 

8&. 

Hmj Fir*t Five My Treat 


M... 

?8S'?So.: 


■ letterhead (statins your 
In^^^ lOc^towar^ thljiplos 

you ever experienced* claa^ra o^ sueh (faluty 

ts^M. such mild, exquisite flavor before 

want thetn"*^Bi?t mos*t men prefer 

K«i’t^sIft**°W>lti to-dM tor*thV'frM*OMiaii'. 



Famous 

Acousticon 



(l.^O??) (’ Ic .1 asks In arjtumont with 
l>arl V a short « hilo ago bo maintained that I 
c thrcs' inaKooLh |k>Ios In the earth one In the 
l&r retrliins one In the south polar d 


Will you please state the farts 

iKile of the earih was vlsitrtl In 
' Roes who hs ated It In latitude 
ri N and longitude Ofl deg 4fl mln W 

I \lelt4>d In 190;i by Amundson, who 
!i lalliude 70 deg N and longltudn 
mln W The south raagnetio pole 
by IJeut .Ohncklnion's party In Janu- 

II was then In latitude 72 deg 2fl mln 


M (’api Srott lotsted tl In latitude 72 dog 
mill .S and longitude 153 deg 45 mln E 
■Itlier of tlieat poles Is rautlonloss In the earth 
Is not likely that there Is a third pole Jn 
scrla thcro Is a closed oval curve along which 
•rt' Is no magneth variation, but Ita canter does 
t constitute a magnetic pole 
(KUWH) T A asks I am using a quad- 
it electrometer and to charge It I use an ordi¬ 
nary water battery whose use I And to Ire par¬ 
ticularly irouhlesome, especially when the 1 
ipt revolving for a long time Cou 
use the ordinary electric currei 
our house supply? This current 
altomatlng voltage lOOj and cycles flO? If s 
ilteratlons are required for the purpose? 
rurrt'nl won't do, what would you recon 

mo to use? A A water battery Is cotr 

mooly employed for charging a quadrant elecin 
“ ‘ ■ rt alicrnating current cannot he cn 

this work since one pair of tiuadranl 
largrd positively and tht' other chargt-d 
negatively The alternating current has no posh 
'C and negative [sties In your case the isries 
• rtnersed 130 tlmos a ses-ond It cannot 
charge a conductor nttr can It protluce dwxrropoel- 
tlon Nor are the commercial direct lurrents 
suIVciently constant fur any exact use of them 
such as your work requirea 'Vour water battery 
should not be kept in connection with the < 
rants long enough for It Ui polarise It will then 

(130;i9) .1 U R asks 1 C’an a current 

of electricity from a suirage battery or otherwl 
be sent Into the humah Irody and so envelop l 




t It Is n 
I potential w 


vay III which a 
tt 1)0 charged, i 


Now Direct By Mail 



‘ ralscti by the condenser 
enl, anii«Ti-s, taniiot flow Into a conductor and 
emaln thcro ready to flow out, as water can he 
ourtxi Into a Jug and afterward tie emptied mil 

posllUe eleclrotle tt) a negative electrode again, 
hat Is. from a place of higher potential lo a place 
f lower ixitenlial 2 Can a b-lephonc instru- 
tent lx- applied at the lialtery end. so that you 
3 ay talk along the line ui the person at a distance? 
1 We do not know any way In which a telephone 
ould l)e attached to a human lx 
bo penxm by nmaiw of a chargii of ebictrlclty 
ihich the person Is carrying around 
I thing was to come of such pro|>OHlttoiw 
1900 eight years ago It would before tills have 

(i;U)4()) X asks Will you kindly ei 
plain a imrlscoixi as used on submarines and 
walor U-lescoiie? A The jieriscope Is an li 
siriiment enabling one under water to see ovi 
the surface of the water above It Is used on sul 
marinus, and by Its assistance the submarine la 
(llrecuxl and Its turpedixw sent to their on 
I he problem of seeing to any distance below 
surface has not been solved so fai 




Hurfm 


r lixikiiig down Into the w 
preventing the ripples on the 
the wind, which are the 

eimrsc, there cannot be a view 
ly any means whatever The 
'onslsts of a box three or four 
X Inches square, large enough 
H can 1 x 1 u>«xl to look Into It. 
ind In the other a picx-e of plate 
glass Is set waU'r tight The glaas end Is thrust 
town Inlo the water and the obaerver looks down 
linjogh the glass This doea not magnify at all 
)ut li does render the aurfatx) of the water under 
liu glass entirely smooth, and thus the light rays 
ire not dlsturlxsl by the roughness of tha surface 
)f the wau-r. as Is usually the oaae Almost all 
he time there are minute ripples going ovsr the 
lurfacv) of the water, and Ibe larger waves prevent 
seebig u> a greattr exusit than do the ripples 
telescope, which any one can maks. 
11 the power of vistoo below the sur¬ 
face very greatly The Inside of the box must be 
imJnted a dull blsck Yon will And tb« perisoope 
iUustrated and daaertbed ta our War lotiiei. No. 
i, prtoe 25 oenu. 


NEW BOOKS, ETC. 
CrcLoPBOia nr Awgrioan QovsilKt(;Rini 
Edit^ by Andrew C. 

Albert Bugbuell Hart. N«w Ycalc: B 
Appleton & Co., 1914. Large Svo.j 
7^pp. 

The need of a Cyclopotlia of American Oovaro- 
bss been made plain to the adltors of ttala: 
by their own experience 
m they have often found trouble In readily 
obtaining brief and speclflc discussions of t 
aspcx-ls of the field New political methods, 

facta and priucl|>les of sneiat activity, 
w governmental forms, are constantly 
existence and of many of thea 
Impossible lo find mention In the ordinary 
book The literature of the subject Is large, but 
them Is not In any convenient form 

fairly comprehensive treatise of the whole 
fluid The large gtmeral cyclopedias though 
talning arllclus of conxklerahhi length, have Utile 
o say about the details of government and almost 
lolldng about governmental praotleos, 
activities of what might lx> called unwrIt 
extra-legal government Tlie editors are confident 
hla work will In cunsiUerabln measure tupply 
led for a usable, succinct and compmhunslve 
Itatlon of practical actual and theoretical 
Id America The subject 
treated in a very large way and the preaent vol- 
)wn part way through the 
It should be found In every library 
The Amekka's CbP Racks By Herbert 
L. Stone, Editor of Y aohtinif. New Y ork ■ 
Outiiifr Publishing Compan.v 4H illus¬ 
trations 327 pp , X 8. 

Ho full of Incidents and detail la the history of 
America « cup that to write an adequate b( 

>n this subjext within a reasonalile compass calls 
or no little dIstTiralnatioii and patience 
vork liefnre us contains all the easentlal facts of 
his long struggle for the preinli-r yachting trophy 

the essential human element which makoa the story 

decidedly fascinating, not merely to the teehnlo- 
aUy Instructed yxclitxman, but to the average lay 
reader The author has both the technical and| 
literary quallflcatlons for the task and the 
has Ixien exceedingly well done A feature 
will Iw appreciated Is the repnxliicllivn of thf 
plan midship section, and dtek plan of i 
ihaUunglng and cup-dnfendlng yachts up i 
time of the \ alky rie'Defender' races 
forltmately In the plans, this history of thi 
like others which have preceded It stops i 
point, proliahly for the reason that 
of the yachu covering the lUpton period of cbal- 
lengee have been unwilling U) make public such 
details Another Illustrated feature wbicli will 
greatly apprc-lated Is the series of balf-tonfis 

which the volume Is enriched The 
plates measure four by live anil one half Inchee, 
they form in themselves a handsome and 
llluralnaiing eolbs tlixi of views, many of which 
1' new to US The work opens with a dtweriptlon 
the formation and early days and best known 
memtxTs of the Now York Yacht C 

I those who were InUTestud In the original 
iKTiea ' The 'Americas" race around the 
of Wight, In which alxi won her cup, Is de¬ 
scribed and thtTeoftec the succtoslve ebaptors 
their order with the successive challengm 
r deciding races of each series Two 
work give. In lahulaled form, the sailing 
lengths the courses the tlnx' allowed 
wlnnliig time for every one 
aalled for the ‘ America" cup 
The Tkaininr or a Pokkhtfr By Oifford 
Wncliot, with 8 illustrations Phila¬ 
delphia and London J B Uppincott 
Company, 1914 Hiz« A x 7,4 157 pp 
Price, $1 net. 

The name of the autfuH' of this useful aixl do- 
cldodly hm-restlng vulunui Is a guarantee that Ita 
lllumlnathig on the subject treated 
of. for Mr Plnchot for several yoars was the 
Ihlel Forester of the United Htatea In his preface 
he author says "To the young man who Is at¬ 
tracted to fonistry and l)cgins U) consldor It a 
poaslblB profession certain questions present thera- 
What Is forealrv? if he takes It up what 
will Ills work Iw. and where’’ Docs tt In fact. 
ofTer tlx satisfying ty|xi of outdoor life which It 
appears to offer? What chance does It present 
luccessfiil career, for a career of general use- 
fulmsis and what Is the chance to make a living? 

Is he fitted for It In character, mind and body? 

If so. what training doea he need? To answer 

those questions. Mr Plnchot has drawn from hix 

extensive knowledge and embodied the material 
le volume before us The work Is Illustrated 
(Cellunt halftone engravings, full of 



the B 


le for 


s life. 


)rk will not only prove very useful 
man who Is thinking of takliq; up 
forestry, hut It will l)« decidedly attractive to the 
layman who loves the fureate and the 

By 

Bnxikinan Cloth Boston: D (’. Heath 
& Co , 1914 112 pp. Pnee, OO centg. 

Through the somewhat novel and ingrnlooi 
an of tracing the tlnanctal history of a newly 
arried couple for a serliui of years, pupUa ace 
taught the value of money . how to keep hotMehohl 
oocuuiits, the necoaxlty of planning In order to 
mako their Income meet the necessitiea and at the 
saving. 

Arithmetic, domestic economy, household ac¬ 
counting, the writing of chocks and othor buxioeos 
rs. the placing of Imuronoo, etc . ora made 
real. While learning theoa matterx, young 
people ore also taught certain of tlw (ondooMatal 
facta of economic and social life. The tMok lx to 
be commended becauoe of the oervloe It wUlnnder 
‘ ' 'a to be hofiod that gRany tnlMalai 
torlt. I 


WORK SHOPS 

ol Wood and Metal Wock«n, wMwgt 
itMDi power, oquippad witli 

BARNES’ Foot Powor 
MACHINERY 

allow lower bids on )obi and ^vi 
psalef profit on the wofi. 

•ent on tr«l if dew«d Cakaofff* 

W. F. k JNOs BAftNES CO. 



GROBET SWISS HLES 

Are the standard of a roa Uenea In 
for tool makses aM mafitamMs on 



lirri I DRILUNG 
WEJLJLi MACHINES 


la and durataie. Am msclualc*au 

Dpscale them easily Send for oatabjg 

WUXIAMS BROS,. IBssismu H. Y. 





Tl 

m 


The Reaction 

Has Set in 


SPECIAL MACHINERY 


COMMEROAL ENGINEERING CO. 

Mss hki e and Teel Dssianinf. EtMirieal Planning, sta. 
INVENTIONS DEVELXIPEO 


Invention* Developed 

MODELS, EXPERIMENTS 

njJMnra^t^NssHtlkssl.NerTsik TslMsIMl 


MANUFACTURING 

_ HAVE PAClIJTIHg KOU THE MANUrACTUR* OK 

S^ccMtiw in WboiI 

rJxnIsr nisnJrwtiir)w‘’“Adl!ilS* vT 


MODEL. EXPERIMENTAL 
•ndDEVELOPMENT WORK 

UKKWOOO A AUHXnsT. ba. IIZ l*n tM It. N.T. Chr 


NOVri TItSS PATEHTFD ARIitliS 


MODEL MAKING 

LUX CLOCK CO. Inc. Wntngkwp, i 


Msdeb and Experimuitol Wsrfc 

E V. BAIULARD CO. 24 Pn^fwtR.. M. T. 


INVENTORS 

to nritnr*ffinssi!^^^fl^ 


MASON'S NEW PAT. WWIIW 




















































war cost 
Men and 
a^d resources? 

Lk^-George, the most 
biiinant Chancellor of 
the Exchequer that 

Eng^bmd has ever had, answers 
this question in Collier’s for 
February 27th It is the most 
striking article that has yet 
appeared in connection with 
thb war, for, after all, war is an 
economic questioa England 
went in with her eyes open. 

What will she gain? What will 
she lose? “Lloyd-George Covints 
the Cost" in next week's 

CoUieii 

Vita HAinOMAt trSMESV 

4 t 6 WfH /jik Street, Sfw Y*ri CHy 


sciEimncAMmcAN 


S. March SCRIBNER 


rue War from an American Point of 
View, by Oaarge B. MctacUJra, former 
mayor of New York and I’roteiwor of 
Kconotaio History, Prineeton Universli.v 
t nummary of tW jmeitioBS of the na- 
t ions ioeeived, of the poasibie egeot of 
ttie waraa jUnerieiu aiul of our oMiga' 

UOIM tobd iKsiMced. 

The ffawdeadhlMW i« Wbr-^As Bomi 
from tiM GawMin 8M«. by hmm f. 
J • Ari^i|lHi44yOorrMpoa4eat forH«r{tMier;s 
Magaatiie tdib the A wthMSerman army. 
lUuiima vitk A 

Kint mm ai tba t ali jatw , by jge* 
nwtriaa C, larntfiger. aaStor of “ The 
History «t m|itim.’V /ffseirefed. The 
king nAimmatmilt add ntietorMiae 
have won {dr btm tb« Kyntgiittby of tbs 
world. , , 


The Telephone Unites the Nation 


The First Article by 

Col. GEORGE W. GOETHALS 

His Own of 

The Building of the Panama Canal 

Success of Government Methods 

/UuMroW tflilh pMitliHgti W. H I'un /rw n '"I'i from pholografiht 

A (lirwt and clear narrative of the foundations of the .success of 
one of the greatest achievements in liiirnnn history. 


John Galaworthy'a Novel, The Free¬ 
lands. Tlip young folkx have alreiMlv 
furnished romunff', Mr Galsworthy's 
broad jnierwit in lif«3 ha** npvcr lieen 
uiorii aitractively revealed It is a very 
human story, a story that wdl eulist and 
held your interest and your sympathies 
from iteginnhig to the end 
Alice'a Child, a arory by Katharine 
Holland Brown. lUaetraJed hy May Wil- 
ean Prtitlon, A story of an orphan, of an 
adopted mother's devotion, of iove and 

loyally. 

The Border-Land, by Francla Pareona. 

A story with a strange' psychological ex- 
porience. of adventure un the flring-llne 
m the Mexican frontier, of the influence 
of heredity 

Pal.—The Story of a Pog Who Re- 
Entlated, by Uoyd Doraoy Wlllla. ff- 

iMlraied hy Ho^eanl V. Bravm. Pal was 
a Are dog wlio loved to run with the 
horses, a regular ‘ sraokn-eator’’ of the ! 
palmy days of tlie idd Fire Department. . 



AT this time, our country 
looms large on the world 
horizon as an example of the 
popular faith in the underlying 
principles of the republic. 

We are truly one people in 
all that the forefathers, in their 
most exalted moments, metmt 
by that phrase. 

In making us a homogeneous 
people, the railroad, the tele¬ 
graph and the telephone have 
been important factors. They 
have facilitated communication 
and intervisiting, bringing us 
closer together, giving us a better 
understanding and promoting 
more intimate relations. 

The telephone has played its 
part as the situation has required. 
That it should have been 
planned for its present useful¬ 
ness is as wonderful as that the 
vision of the forefathers should 


have beheld the nation as it is 
today. 

At first, the telephone was 
the voice of the community. 
As the population increased and 
its interests grew more varied, 
the larger task of the telephone 
was to connect the communities 
and keep all the people in touch, 
regardless of local conditions 
or distance. 

The need that the service 
should be universal was just as 
great as that there should be a 
common language. This need 
defined the duty of the Bell 
System. 

Inspired by this need and 
repeatedly aided by new inven¬ 
tions and improvements, the 
Bell System has become the 
welder of the nation. 

It has made the continent a 
community. 


American Telephone and Telegraph Company 

And associated Companies 

On« Policy On* Sy»t*nt Umo*r»al Service 


The Gyroscope 

The inystvrious hviiaviin of tlie gyroscopo is a souico of 
woinlcr to cveryono From a cudous toi, the nvroscoi'ic 
is being tle\eloped into a device of great pr’ictieal value. 

Its theory and it^. nii'tliod of action arc set forth uj) to 
the latcht moment in tin-Sclent ihc \inoricun Suppicini at. 

The following niinibens arc oI great iiifcrcst and usi'fiilriess 


Sctoatllw Awarlcaa SuMMcmca 


S dM i ti a c Anwrlcaa S«»pM|incat No. I.iUl.vkno»i> 

Proportkw of On' I.^Mocopc' dtni’TllKw a peculliu vriloii noi 
generally obwrvwl and diwiuwes ilie elTcct of ilil» vroiwriv u|>on 
Ihe moMonn of ilie planwa 

•ttawUlK Amcrlcaa SaaataMMl No. tM4-Th« Ovrn rom- 






|ii(ra(TIH AOTWS, N|W CITVI 


n ("lUxSIeot aruch' truailng tin 
r iban popularly 

OM SnMaaaoail No. 1M»~'I 

[ a full d&niwdon of llic InRlrmi 


SolMiMkC Amotlou SwpMomotit No. IMS-- The (Onmopo for 

Balaocing AertHdanm twra U|i this InicrcsilriK ll<-lj whlrb the 
gyroscope aiune mtema capable of occupying 

fcUnM ilB A w of teo w SovMomoM No. mi-OjroerapIc Buinno- 
big or Afir^atiee tolls of various siatHroleU moiho<ls of maln- 
toIttlM enWbriurn 

l u S aa UM Apa wfcM i SoMaMMMt No. tTIS-Tbe Wotulerful 
Oyroactw. stives dlawam* of the Ovroscope and IW acUon, and 
appHcaUints to maintaining stahlHi) of ships and monorail (rains 

■sMoUMe AOMrteMi tafloMoat No. im—The Merhauloai 
thdnaiplos of Brennan s Monorail far t lucid exposKloa. 

ItNmlfce A w aytoM i «—iplinaiwt No. tn«—The Resmard Aero, 
pniao. dMoribes Ihu latest deMgn of semplane stcdsllUer. (Tom 
wbklk grant thtnffi are esporiod 

MMUbc AllrtsW WnpMinnilf No. ilM- The gyrostaUr force 
of rotanr miHiea. lU aUuie and stgnineanoe for atiatlon. 
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Says 


The salesman says “Continental.” 

Or “Continental — of course.” 

A. single phrase, yet expressing everything 
that may he said in praise of a motor. 

L^ike “sterling'’ as applied to the silversmith’s master¬ 
piece, it needs no further qualification. For, like 
“sterling,” the former trade-name, “Continental” has 
become a world-wide symbol of unsurpassed quality. 

Pantinenial Mafars 

When the salesman says “Continental” he implies infinitely more than 
the splendid piece of motor mechanism before him; he summons up a 
picture of the greatest motor-building organization in existence—the 
most conspicuous success of specialization in the automobile industry. 
With a word, he describes the perfection of an idea—the idea that by 
doing one thing only, and doing it w^ell; b> holding intact an organiza¬ 
tion of men who have the training; by the developing of special equip¬ 
ment; by fair play, good wages and 
undivided enthusiasm, a product 
better in every way can be assured. 

rhe idea was sound. Today, one hun¬ 
dred and tv\enty-cight manufacturers 
incorporate Continental certainty 
and Continental prestige into their 
product. 

Today, the goodwill of the very 
name “Continental” is worth 
even more than all the nulhons 
invested in the Continental 
factories and equipment. 

Insist upon a Continental 
—-Ame^a’s Standard — 
in the next car you buy. 

Contineiital Motor Mfg. Co. 
Detroit, Mich. 

rKt^;E8Sss,... 
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Baahmwi of tiie Moori RItct, Natal 

By D. WatcTMii 

N BAB tbe ioorce of ibe Mnorl Rlv«r, Natal, some 
4kO0O feet above aea level, are Home curiow) rook 
plfitnrM ma«le by Busbrneii, and the owner of the proi>- 
erty had atmic t*bot<M taken for me. TbeNe Huehmon, 
like Plogenen, have reduced their wants to mlniinuni. 
They rarely build a hut, but prefer the natural cave* 
they find in the rock*, or they form a kind of nest in 
tbe buab. Their canuenta coneUt only of a Hmall akin; 
their itpeara are mere branched of treea, to which i« 
tied a piece of bone ur flint. The arrow Id a reed treat¬ 
ed to tbe same way, and all 

weapons are potsorted r“—- 

They have no floekd end 
hunt with the help of do(f« 
as wild ae themeelvoe. A 
rounded etone. i)erforate<l 
In the middle with a piece 
of wood iimerted, nerved to 
dig up edible rootd, while 
Ore te produced by rubhing 
two pleoee of woocL 
Their faculty of Imita- , 

tloh id great, and la well 
lllnatmted by tbe palntlnga , 

ahOwn and by the carving* j 

on tbe wall* of their caves 
and rocks. j 

These are done with dif¬ 
ferent colored days, and I 

the carving with a flint I 

chisel only. j 

Uany pktiire* cwie cloae ^ 

to carkatnred. The Boer. ! 

the Hottentot w i t b hid 
tsrge feet and groteaque 
body are unmistakably de¬ 
lineated. Kleiihants, os- 
trkdked, antelopes, htintem 
are all ehown. 

It is a curious dpectacle 
to see these naked savaged j 

painting with a reed or | 

caning wlUi a piece of i 

flint, and coloring them 
with ochre. 

Theee curious little peo- Rock 

p I e, llght-eklnned, hair 

growing in tufts, rldlcu- —- 

loudly developed in the but- 
tockd, yet with very dual I 
hands and feet, are keen 
lovers of freedom. They 
Bcknowledge no man ter 
and podsens no slaves. 

Potweddlng a most rudi¬ 
mentary religion they 
are far superior to tbe 
Hottentot, never being use- 
lesaiy cruel and showing 
klndnem to felUnv tribes¬ 
men. They are distinct 
from an other African 
raced, have a strange axdl 
dMcuit language, and are 
audited bito smaU trlh^s 
aewttffod and iaotated all 
ovaraestitem Africa. 


liw liietltfkl for €oii* 
VbnrlRf 

A W^mmx^ patmted 

tox rainfhrodd 

enoorel^ floerinf was ap- 
pU^ M1& mieeew to a 0^ 
gtoi^y fpwiwwilt bouse 
flt iPiMH aH the 
JI4 weU U tbe tot^ 


forced concrete beamn ninnliig acnmH the building in 
tlie usual way, served ad the badld for the flooring A 
net of light plankd Is laid from beam to beam for le-af- 
foldlng, and properly spaced at even distances. There 
are prepared hollow molds In planter alsmt 8 feet long 
and 5 feet wide, and about the thteknesN of the floor¬ 
ing 8uch molds have a somewhat elliptical <nrve at 
the top, with straight flat bottom and srsnewhat In¬ 
wardly sloping sides All the plaster molds are laid 
urs)n the planking end to end, and there is a certain 
space Itefween the sides <if the molds, flmt Is where they 
rest u{)on the plank, this latter af tsmrsc running 
parallel to the molds. Then reinforcing Iron rods are 


1, and concrete Is inol(le<l < 
The part of the concrete I 
■ molds thus forms a series 


the tl<K)i The plast. 
IMirt of the flooring. 1 
on the under siirfucc, 
for such molds tlieu; 



k puinitnga by Boahmen, abowing csvaa in which theae men live. 



mollis>, which Is ready to 
ri'celve the celling plaster, 
without the use of lath or 
any other preparation 
After the cement has sot, 
the wcMs] iilanklng is with- 
drawn from iimlcrucalh. 
for uci’oidlng to the reln- 
f n r c (Ml concrete construc¬ 
tion. the fl(H>ring Is made to 
rest etentuollv on the main 
stringers of the house, the 
under hoarding Iwlng only 
to ti|)hold the work during 
the nioldliig of the concrete 
Because of the air space In 
the plast<>r forms, there Is 
given sn ulr cushion which 
makes sui h flimrs sound- 
IiriKif this hcliig another 
good point, and It Is also 
to lx- noticed that the hol¬ 
low plaster part makes a 
series of natural isjndults 
for electric wires, ))i|)lng. 


Fluorescent Photo¬ 
graphs of Palimpsests 

I ^OIt some time the study 
of pnllnitisestN has lieen 
facilitated not onh h\ or¬ 
dinary iihntography, hnt by 
n I I ru vloh'f photography 
An even greater amount of 
success In reclaiming an¬ 
cient texts from old itarch- 
ments has his-n obtained 
reoentlv h> the use of fluor¬ 
escent j(hotogrui>h5 Thts 
now method, invented bv 
P n^jphael Kogel, was de 


fluoresces under the Influ¬ 
ence of the ultra-violet 
rays, while the written 
ebarnoters remain almost 
entirely dark Mr Kogel 
states that this fluorescent 
photograiihj gives on the 
a\eragc .Ml i>er cent better 
results In the deciphering 
of old texts than either 
ordlimrv i>hotography or 
u 11 r a-vlolct idiotography, 
both of which he had pre¬ 
viously employed. The oom- 
munkutlun was made be¬ 
fore the session of the 
“PhU hist Kl(M»e" of Uw 
Academy. 
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The pttrpone of thi* journal i» to record arrmrately, 
nimpty, and inttoeiitiniilii. the irortd’i i>rogresa itcien- 
tijlc knowledfle and iiiduetrial achtrvemmt 


On the Edje of the Maelstrom of War 

T he (Ipt-i'niilimtlon of rroMldcnt Wllnon to call 
In all the iiolltloiil oiiKinnrv at liln comumiul to 
Jam through (’oiiKrt*Ks a hill, whone liumetllato 
oflfect inuy well he to liivolie un In the Eurotiean eoii- 
flict. 1 h a iiiert' of the iiiott tiuumliii: tn<oDHtateuoy that 
ever tlireateiied to shake the imhile coulldeuoe In the 
prudenee atid wisdom of the lC\eeutl\e Offloe 
Altoirether timely and Httint; and iinIverHally aje 
liroved throuk’liout the (ouiitrj was the Prerddenf's 
upiieal to the (ttlKens of this country, issued Imnitsll- 
ately uisui the dis;larallon of \»ar. to iirwrve uu atti¬ 
tude of the strictest iKHitralltj 

In the same sidrll and to the same dettris' that the 
country ui>plBudt*d tliat munlfi'sti), does It now stand 
aghast to see its President futherlnK and dlllKentIv 
fostering a measure which, In its effect ution tlie war¬ 
ring nations, may jirove to is* a lerltatile tlrehrand. 
A (smtllet of the titanic nature of that now tsdng wagiNl 
In KuroiK! ahukes the whole world to its very founda¬ 
tions There is not a nation, however small, whose 
Intercstn are not offecteil and whose laaico mav not ulti¬ 
mately be endangered , and the risk of I'rahrollnieiil in¬ 
creases jiroisirtlonately to the size and wealth and 
military and jiolllical standing of every nation af- 
fifted 

The Unlteil Stales, as by far tile largest and most 
IniiHirtant of the (ounfrles not hitherto entangled In 
the (sailllct. Is jssaillarly liable, because of Its far- 
reaching Interests, to he caught somewhere or other 
In the tolls; and It Is a most saered and hinding 
oldlgntloii nimn thos«> who huprs*!!, for the time be¬ 
ing, to constitute (air (Joveniment, to avoid taking any 
legislative steps whieh, eien In the most remote degree, 
inlght Irritate the overstralmsl nen(«s and suseeptlhill- 
tlcs of the great nations engaged In this war. 

Now the engeniesM with whieh the President is en- 
(U»avorlng to foin- ids SId)) I’lirehasi- Bill uism the 
eouulry, Is due to Ins lioiiesl, though sadly mislaken 
belief that this measure will solve the problem of uie 
building onr mereliunt marlm^ -a (iiu»sthm in which for 
many years he lia.s taken the deeiu-st Interest We afe 
willing to give him < risllt for the very highest motivei', 
founded, although they are, u|Kiii a totally mistaken 
oiiderstandlng of the situathm But this do<*s not 
change the fact that the hill Is the most serious menace 
to lair poais'ful relations with the warring nations that 
ItBs develo[ie<l since the o|K>nlng of the war 

Bay what they will, the sismsors of this measure 
iniist by this time be aware that the oidy possible source 
from wlUeh they can hois- to secure the ^UtMkKhOtk) 
worth of Hhii>(dng ealleil for Is the tiennan and Aus¬ 
trian h1i1|)s wlileh are at |>reseiit Internisl In neutral 
porta. Hrnator Burton, In the arth-le which we pub- 
Hah eiaewhere in this Issue, and at greater length in 
UJa various sfieeches, has shown that the iirojstsed part- 
nerahtp of the Oovemmeitf with a corrsiratloii is a legal 
subterfuge, and that the ships, if Ihey are imrchaaed, 
will be, to all Intenta and purpow^s, and certainly In the 
eyes of Interuatlonal Jaw, the proi>erty of the United 
States Oovernmwit. Certain It Is, also, that If tlwy net 
sail, they win h«t|ll»ble to iwdssum by the enemy’s tjiirts- 
ers, whether flennan. BWtlah, ofFnmeh. and ettUHUy 
tn»e it 1- that tdiouW Itoif owe «f these ships i*e fmtud 
to lie carrying coutroMlM, 41» United States Govern- 


ttcnt would Btand g«Ut 7 ot a flagrant breach of nen- 
trallty and would be In danger of gntek embroilment In 
the preaent atrnggle. 

The Preaident po a a oaa e o a mind too logical In Its proc- 
eaaea for him not to be perfectly well aware that hte 
Inalstance on the passage of a bill such as this la lu 
direct contradlcUwt to his attitude In urging tiinm the 
country at large the presarvattou of an attitude of strict 
neutrality. 

Wcdl might Senator Burton say, as he does in the 
article iiubUahed on another page: "I am sorry to say 
that there are a great many people in the Iinlted States 
who do hot seem to realiae that we are lu the midst of 
the must titanic contlict iietween nations that tbe work! 
has ever seen": and we feel constraiued to add that the 
present Administration, in endeavoring to force this 
perilous measure ilirougli Congress, aeems to be steer¬ 
ing the Ship of Btale on the edge of the maelstrom of 
war with a carelesa fatuity that Is simply oppulllug 

We commend to the careful attention of onr readers 
the article by Senator Burton critlclHlng the iwllcy of 
this Adminlatratitm, which is published elsewhere tu 
our Columns To us and. we belieie, to the great ma¬ 
jority of onr readers, the Seunti>r’s trenchant argu 
ments, based as they are uisin a lifelong study of the 
shipping problem, are slmi>ly unanswerable. Judging 
frihn the tone of the corresisuideius' whieh reaches this 
offlee, the great majority of the jssiple of this country 
are not In symimthy with the .Ydmlnlstration's bill; 
first, because they Iwlleve that, politically and econom¬ 
ically, It is baaed upon false principles, second, be¬ 
en use It will drive what shipping we have from the high 
seas; and, thirdly and chletli, because they see In It 
the probable seeds of war Therefore, we strongly urge 
upon the constituents of tlie country that It is tliclr 
duty to make jiersonal ai»js«nl to their Senators, and 
urge them tu throw party consideratluus to tbe winds 
and unite lu the defeat of the most dangerous and 
menacing bill that lias l>een brought before tVmgresa for 
many years past 

Prep«redne« the Only Sure Guarantee of 
Boiee 

T he assumption lhat tbe vlctora In the great war 
now lielng waged tu Europe will emerge broken 
and exhausted Is tbe deduction of Ignorance and 
unwarranted by the exiierlence of the r»«st. Was the 
North exhausted by tbe ctWI war In tbe sense of being 
unready for further military effort'/ tjulte the reverse 
—her (Hipulatlon had Increased and her boat of well 
trained veteran soldiers, her ample equipment, and 
munitions of all kinds made It practicable for her to 
sioak In no uncertain terms to Prance concerning 
Mexico Does apyonc suppose that had tbe North at 
tlic commencement of the civil war tieen aa strong, as 
exjierlenced, and as well prepared as she was at tbe 
end, that tbe S«sith could hove offered effectual re¬ 
sistance? 

iNies Unssia show, -at the jiresimt. exhaustion as a 
result of the war with Japan? Every soldier and all 
Intelligent laymen know that Bussla, from tlie military 
standpoint, greatly lieneflied by that war, and that 
to-<lay she has better equipment, arms, organIzatloli, 
and morale than Is'fore Servla, small In territory, poor 
In resources, fought Turkey, then Bulgaria, and almost 
without a breathing spell lias wagetl a remarkable cam- 
twlgn ngiiluat the great forces of Austria—and so on 
ad in/lMtum. 

TTie puciflclsts ask who Is to attack us. The same 
tyiie of peoplwmskeC-tlwwaame question In England a 
year ago We are not urglit)rpre]iBration for a war 
with any particular pettple; we "gne a rather urging 
prt'paratlon against war with any and all iieorfie ■ C^- 
talnly reasonable and careful preparation against bons^ 
breaking gives n better chance of aecurlty than upea 
dixirs and complete heedleoaoesa. 

Home of our statesmen, who have been Intimately con¬ 
nected with the building up of the inesent petMlckma 
system of army posts and adinlnlatratkm and with Ua 
continuance, sfato, with bland almplielty that we hav© 
ajs'iit much mtmey and mimt ttwrefure be preiwfed. As 
a mafter of fact, we are almost wholljr unpretiared, and 
every wetl-lnformed military man In tbe country 
knows It 

We have, It la true, more arms than we had last year, 
but bow many more? And bow long will It take os to 
secure tlie modest reserve recommended by the Oeiwrai 
Staff? This is tbe question the American people Want 
answered I "All tbe people cannot be fooled all the 
time” by Joggling with words and figures. The qnce- 
tlon asked Is: Are we ready? The honest answer la no. 
No; far from It, years and years away. Every foreign 
power knows It knd knows that we could not ,get re«4y 
within the period measured by a modem War, Ifwcb 
moliey has been spent, bdt the facta x^tfialn that the 
regular army Is wttikout the naceSwry «^nlxatloi>-4be 
reserve of tom ncMod to IW up existing orgaRtSattetw 
to fWI strettgtll, ths wserre of ammnntthm for Qm a©- 
tillery, tbe anttUtdOott trains, thft tranaport tralw^ and 


ma&y wwpMjTr t«-_, 
off, and la as a boOf way FdflWT 
artillery la aitact of WSW 

no available tfoope to 
by landing partiw. SesMUttN^ 
essential for ooast defepSA «» 
control systema are In Otaitr 



unsatisfactory. ■ , ' -' , 

Bnt we'are told that we mgsk-to 
we have spent largo grans «t Odjto ifl'Ww 

atateamanHke otteraucce are iMard to titoii|((tot<lito: f 
miUiou men, fuH of the nrdra* of battle^ tott sWWi# w 
arma between sun and sum. How utterly tdliy Ja Vito 
kind of noise. Look at England, strlvtog to apflltw 
dlers aftitr war has commeueetl, without pflie er a oV ■UWP , 
commlaalojed officers to train her rwjTflltit. Oao^ yVe 
Icem sumethlng from observation? la tt wA ittW to 
stop talking without thinking and to anaetjilng h^tob 
it is too late? Ask your miHtaiy experts to work tut 
and preaent to C/ongreas a plan of procedure, asd fbit A 
time place the political military expert on the toelf 


costs too mneh. 


The Bttttto With IHtoffito 


I N view of the fact that tbe drastic Uiethoda used 
to combat tbe foot-and-mouth disease have Wf to rt ' 
criticism on the part of cattle owners, stattohall 
Information in regard to the outbreak aud Ue treatmentr 
Just published by the United Htotes Bureau of AutSMl 
Industry. Is of timely Interest Wherever a stuglesifltttMl 
In a herd baa been found to be dtsenscd, the eotlrr 
herd haa tieeu slaughtered. Aa exceptloii was made In 
the case of the National Dairy Hbow cattle, at Oltoailo. 
where a rigid quarantlue was established and the herd 
spareil, iiiit the expense proved to be far too greet to 
Justify this prooednre in ordinary caaes, Tbe total 
number of herds slaughtered was cotpiattaR to 

40,a(W cattle, 7,1.51 sheep, ‘J2 goats, and #7,788 sartpe. 
having an aggregate estlmoted value of totoB,110. till- 
uols has bad the largest intoned area, SIJ out to a total 
of lit! I'ouutU's being affei’led. The anlmala staughtered 
In tliat State were aiqiratscil at lUl-MtUBd. 

These figures cease to aiipear large when oooqiarctl 
with the total extent of tbe llvestotk Industry In the 
UnItfHl States. On January 1, 1P15, tlie numbw ot 
entile In this country was estimateil at OHJEtoflOd. 
Ilcnce the number of cattle slaughtered In stamplut out 
fiH»t-and-nioutb dlmmse has tieen less than elffiit huh* 
(IrisltliN of one i>er tvnt of the total, and though too 
work Is not yet complete tbe BBul bsis wilt probably BOt 
esi-eert one tenth of one jier cent. The numlmr to ani¬ 
mals slaughtered does not exceed tlie uumber kilted In 
two or three days In some of ttm lurjnr imeking boune 
centers. The bureau claims that if the plague had tuam 
temimriaed with and had lieen allowwl to get heyiHHl 
control the United States would duubttesa have bad to 
endure permanently an annual kiss to many million 
dollars. 

From a circular Issued last month by the Illinola Agri¬ 
cultural Experiment Ktoiluti wo get an inalght Into thn 
critical sltuatinii that has existed In that Htate, mpe- 
clally as to the dlffereni'es of opinion between many cat¬ 
tle owners on one side and the United Htates Bureau 
of Animal Imlustry and tlie Illinois State Live Btock 
Coromlselon on the other, oonoernlng the proper aocthods 
of handling the situation 


The flDaucial loes entulksl uisin individuals by the 
slaughter of herds has nndonhtedl.v liceu aerlmis. The 
federal authorities agreed to pay Imlf Of the uppralmsl 
value to tbe alanghlered animals, nml there was an' 
understanding, but no legal provision, tliat the State 
wfrtild ttay the other half Tlip npfiratsed value to an 
aatmal does not cover Us breeding value, nor the dte- 
ocganlzatlon to farm business wlilcli remtlta fr«0 the 
deatructlou of a herd. The latter Is eapecUlly laipcff- 
tant on dairy farms, where the farm plan tails for « 
herd to wmsuroe the fhrage Where a herd ta dciKtoyod 
it cajuiot promptly ha replaceil, lioth on account to «!» 
temporary profalbttUm of stoek shliuneuts and abH>v|Mt 
acopunt to the danger to Immediately restocking ak 
infected farm. 

The answer to these complaints, biweve*, oomut to 
be that more liberal provision should be lUade fa# tuak* 
lug good ;ti«! losses of tbe owners;, and ttot ttffit 0tr 
relaxatim'should be permitted In the Btrlwffittt nMUb 
utos In view of tlie reuuirkabla iafoettonanaaa 

of thU diaease and in the light to experiCMu Rataaft iit 
previous outbroaks, have heretoft>re beau adonltafl 
the aathorltlea. 


The fact that In o»r> moniX the dhmgto atwagd 
a alBgte pqtot In Michigan to New England )B'«M tlMto* 
tton and Montana in the other ludiraim thg . 

to the with which th« £>«}«#«{ umI 

«w« hkWilitf ,Jo deal , 

Meto all is the fact tbtod^i^h 

tad, b««a tolewM'.to'totabliah Mnrif aa- a -' 

to* tn the dji^aeflegnllvtwtock tadwtwr.A 
iMWwairJiy’ htote-htelK a penMMto, i 
alHUdy Mfh |>lpteto to Bteat aiiddgliry ji 




ii{0MA)i^CAN 


TtMrttMnwMl 

of Wi«» dftvwavyoMMikl ib^, wm 

SdH iMlftMdtt VMk«4 M tlHKiifa htst attempt to oy«r< 
iniai^'KflfalMtV^ voald b« iroiOam. Bat 
ia tbo i«ptia«’»i«iM*l. tho Mwiaeerlitc foroe 

nt^ougid tiv pw4 «b» flpeod ttp to M kiMta pw 
op^^’tow^ more fiiAii tb« alilp bod ever ateamod iduoe aho 
flnt wmA brto oontmlaidoa, and gitadaaBjr aho overhaoied 
aed pa ivUbia latifle of Uw aaomy. 

k UfiMNndai WalaUaat.—M«n who ware aavad from 
Iba wbieh, it wUt be remeubaiad, wu 

torp^dio^ ta tlw Chann^, apeak favorably of a 

gaiment, kftowii as the OWra Waistooac, 
add^ «an be worn aodranteath the eoat aad it inflated 
by maafM of a tube. Similar in purpose, but oonatmoted 
OB awttber prioeipiia. ia the Boddy lif»«av)ag waistooat, 
wtdoh hi nld to have bean adopt^ by the British Ad- 
ntodtp. It SaatuiCad with Kapok, a aubstaoee five times 
as bueybnt as eork. Eighteen ounces of Kapok are 
waited into aaeh waiateoat. Beoauae of the extimpe 
flunnwif of the flhara the air ia retained: moreover, there 
ia p sli^ greaslnewi widoh prevents the matarial from 
afaaovldog water. Kapok is obtained from the pod of a 
tree grown in Java. 

Thliw of ybrtreeeaa.—Aeoording to the Paris eotee- 
poadeat of the Army end Naay Jmtnui It is a mistake 
to say that the prestige of permanent fortifleations has 
been attOgether lost as the result of the fall of Liege, 
Kamuf, Antwerp. Maubouge and other fortified camps. 
The BaigiaA and Fren<h fortreaaea were taiOy out of date, 
both in nnnamsttt and in defensive organlaalion, and 
were nriated by heavy artillery to whkh they eouM 
nute no reply. Theother aide of the queetioa is shown 
by the etfective reeUtanee of the entrenched eampe o< 
Verdon, Teul, K|d|^ and B^oH. These fortlfteationa 
are modm; and ttta a fact that they have defied the 
whole miite ** heavy Qerman guns and the attacka of 
maesa* of Oeramn infantry. Modem guns have been 
added nlnee the war, and some an* being h«llt which bare 
a mm «f to aOBm yards. 

Wm tad Ptoandnl ®*haatBtlea,—Dr. Beffferiefa, a 
leadisgt tewtttor of the Deutsche Bank, has made a com- 
parbon between the total oapital wealth of Germany 
and bar e^mottaat* hi the war. He finds that Germany 
ban a total wealth of (tom 14,200 million to IS,000 mil¬ 
lion poiiirSB <rt»rUWi, Ii^amee 11,400 millions, and England 
11,200 to 12.700 miUkma, and with these he oomparea 
the Hotted Statoe, whose total oapital wealth he esU- 
matae at 34,600 nJUion pmuub alerting. Tbeae quota- 
ere ftcm. a British quarterly, the RmMd 

TMe, wUeh states that in a war of the preaent magni¬ 
tude, every ooustry undoubtedly lives on lU capital to 
a great extent. AH expenditarea are redoeed to a mini¬ 
mum; the oOnhtry's flx^ {dant runs down, and generally 
speal^ the wealth of the oountry diminishea. Mever- 
tbeteea a oountry oan Uve partly on its oapital—)ua( as 
a private panion can—for a very long time. 

BIfih Angle Fire ea Oernun WareMps—The usual 
range of elevation for the guns of the main battery of 
werahi|R is fbom 6 degrees below the horizontal to 15 
degreea above; but the Oermana have given to their 
guns big and Utde, the ability to elevate to 30 degrees 
above the boriaontal, or even more than that. The 
ohieetof this was to enable the guns to bo elevated above 

the bariumtal, even when the ship, duetto penetratkm 
below the water line, was listed aevwal degreea toward 
the enemy,-~a very wise provision. This arrangement 
has eonfemd the added advaphige df greatly ineraasing 
tbs range, and the result wm ahorra in the Falkland 
lalandB Afht when the SdMnelt ihf^ of the “Sohare- 
hofrt" twMbed and several tfanesetrtift, the Britlab battle 
orttimn «t a paWBh wWeh W«s prehp^'belweMi U,000 
and Ifi^Xhl $«rds. At tite 

tate^kd WWit ^ ^ h 
trggis^.-M-^ p r m a i i t 'tehlG 



Tha A H gf e - l B—d toh Antaretie EspedUlen, which was 
to have salM lhiit year for five years of exploration from 
a base In Graham Land, has postponed its departure 
until Itifi OB aooouat of the war. 

Metee r elotfeal teaervaBens In Germany.—A letter 
from the director at the Royal Pniisuan Meteorological 
Institute, quoted in the Monthly Weather Review, states 
that regular meteoroiogioal observations are being 
maintained aa asnal throughout the German Empire, 
aetwithStuidlag the War. Weather forecasts are issued 
ngolarly, thou^ the eesaation of eahle and telegrapfaio 
reports from a number of foreign stations, including 
tboae in loetaod, nudme the foreomter'H task unusually 
didloult. 

A New BaMtag of th» MoHon Inatttute Dedicated. - 
The new building of the Mellon Institute of Industrial 
Re on arc b and Mkeol of Specific Industries, University 
of nttabUigfa, was dedicate on February 26th, the ad¬ 
dress bring made by Dr. Roasiter Worthington Raymond, 
and a reoeption wm given in the new building in the 
evening. The first Melton lecture in the lecture hall of 
the new quarters wm announoed for the following day, 
to be delivered by Prof. John J. Abel, of Johns Hopkins 
University, under the auspices of the Society for Biologi¬ 
cal Resesreh of the University of Pittaburgh, whose 
subject WM “ Experimental and C;bemioal Studies of the 
Blood and their Bearing on Medicine " 

TetanM in VaeriM VirM. —The Public Health Service 
has published aa Bulletin No. 0.5 of the Hygienic Labora¬ 
tory the results of certain Investigations by Surgeon Ed¬ 
ward FVancis, which, according to the Surgeon General, 
'will undoubtedly bo of much value in overcoming the 
alarm in certain quarters as to the danger of contracting 
tetanus from vaccination." An attempt was made to 
produce tetanus in monkeys by virus artificially con¬ 
taminated with tetanus spores. The result wm alto¬ 
gether negative, from which is inferred the difficulty, if 
not the impossibility, of prodooing tetanus m human 
beings by the same ptooess. Two cases of tetanus, 
supposed to have resulted from vaocination, were in¬ 
vestigated, and in each iostence it was found that the 
tetanus orgaaism had undoubtedly been introduced 
subsequent to vaccination, probably owing to lack of 
care at the wound. The serviw* finds in these two 
fatalities confirmation of Uie belief that the use of a 
vaccination shield in the absence of oortain, frequent 
and careful attention of the wound is to be condemned. 

9lak Culture an Farwa.—The iMt annual report of the 
CommtaaioiMr of Fisbenos calls attention to the de¬ 
sirability of developing widespread intoreet in pond cul¬ 
ture, both in artiflmally constructed fish ponds and in the 
Miural inland waters of small area m this country 
Thousands of aoroi of land unsuitable for agriculture 
or other estabiished industries might be made to yield 
fish, and this movement might help to bring down the 
coat of living. The Commissioner says. "It is very 
common to ses ponds, swamps, and small sheets of water 
lying uwleas, and marshy meadows producing nothing 
except a small quantity of inferior gnum. With a small 
amount of labor and capital such places might be trans¬ 
formed Into ponds, which, aside from their value for 
fish culture, would be of material benefit to farmers as 
resarvoiis for the storage of water for irrigation dunng 
periods of drought.” Young fish for stocking ponds 
and all necessary advice and instructions can be ob¬ 
tained free of cost by addressing the Commissioner of 
Flsharies in Washington. 

Th« HauM Cendpeda (Sevkyem foroepe), which has 
always l>ean a too familiar inhabitant of human dwellings 
in the Boutbern United fMates, has gradually spread 
northward, until now it is very common throughout 
New York and New England, ami extends westward 
well beyond the Missmippi. The Department of 
Agriculture hM just issued a brief bulletin In regard to 
this creature, wbkeh is not a true insect, but one of 
tAe myriapoda It thrives in dssnp piaoee, being par- 
tiottlarty aboadant in batbraoms, moist oloseu, and 
oeUars, multipiying axceesiveiy also in conservatoriea, 
espeoially about ptaoes where pole are stored^.^md 
heating pipes. The centipede, like other Aiemhen of 
te animal kingdom, including man, ia beithcr wholly 
hod nor wholly good. It feeds on iunito flies, rooohes, 
uotba, and other forms of life oommonly. rated os pests, 
prabo^ iaotttiihg bedbugs, lu arethod of oatehing 
on insect seems to be to spring over it. inoloring and 
oai^ it with its many legs. The belief oocarionally 
met with that te nontipede feeds on household goods 
dhd wocteu or otimr clothing ia witfaautrfoundaUoii, 
On the other teaid, tbe htte of this cmoiture^ls undoubt- 
edly bmhwwt Wss polsoaous, the effect dettending upon 
te Thpre are, however, 

ter «hte OA'renord of its boring bitteh any human 
Jlildt .iiihl very-qdeetioBaMe whether it would, 
note* l*tf» animal. If preseed 

ite or k l»tw^ 

srif-deteMo. aad< 

s«^ pf0itp FAte «»y rmah. Prompt dresring 
Ite test treatmeot o< soob bitm. 
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Agtronomy 

A New Comet.—A Iclogram r6tH*iv(*d at Harvard 
C/ollcgo Observatory from Mr .lohn E Mellish, of 
C^ottage Grove, Wisconsin, announcps the dis<K>very of a 
small bright oomet by him in R A 17h. and Dee. -I- 3 
deg The eomet was moving slowly eastward 

AbMlute Size of the Stars. -The lalest attempt to 
determine the absolute diameter of a mimts>r of fixml 
stars is that of Signor Ferrara, of Timamo, Italy, who 
publishes hut results in the Jiii'inla ili Aulroiinmui 
Among the stars having a measurable parallax he esti¬ 
mates, from photometne measurements, that Canopus 
is the largest, with a diameter 51 limes as great as Diat 
of the sun Other largo stars, ami thi‘ ratios of their 
diameters to that of the sun, are. Castor, IH, Areturiis, 
11)4, Pollux, S7, Capella, S; Vega, 6.S Such diUT- 
minations are, of course, highly problematical 

Maintenance of Solar Heat.—Discussing this well- 
worn subject in the Compten renilua, AT, A, Vfironnel al- 
tempts to nalrtilal*- the time the sun's activity could 1 m' 
maintained by (1) chemical ai-tion, (2) intra-atomie 
energy (radium), and (3) the work of gravitational con¬ 
traction For the first he gets '2,000 years, for the second 
only 170 years, while for the third h(< finds that gravita¬ 
tional contraction, according to the wi'll-known tlieory 
of Helmholtz, would account for st'veral millions of years 
of solar heat, as deinondod bv the goologieal record The 
fall of meteorites into the sun (smld account, at most, 
for only the four hundrwith part of the sun's heat. 

Meteor Observationa in America.—The Aniencan 
Meteor Society has annoumK*d that it would Is* glad 
to secure anv unpublisheil metoor nHsirds, of aiiv year, 
and to undertake their discussion and rv>duetion. Com- 
muDications on the subject should be a<ldreBt«>d to Prvif. 
t'harios P. Olivier, Leander McCormick Observatory, 
University of Virginia. This society, founded in 1911, 
lias a uiemliership of only twenty; a good index of the 
small amount of attentiou paid in this country to the 
observation of meteors The memlnirs include both 
amateur and professional astronomers, who make their 
obst^rvatioDs in accordanoc with a unifonn plan, and 
forward the results to the headquarters of the organiza¬ 
tion to Ik* digesU‘d and publislied 

Why Jupiter has Brils. -It ha« been suggested by 
Iau that the reason Jupiter has tH*lts instead of zuucs 
of Ki>ots is to be found in its rapid rotation The material 
fort>ed upward from the lower strata of the planet, 
bringing with it a wiialler linear velocity than that of the 
Nurfwe, streams eastward and assumes the appearance 
of elongated streaks If the centors of eruption are 
Buffioicntly numerous, bells are formed, and it is suggested 
that, were the sun's rotation much more rapid than it is, 
the solar surface at spot maximum would also prasi*iit 
dark streaks or belts In accordance with this tln*ory 
of belt formation it will Iw rememliered tliat the great 
revival of Jupiter’s north oquaUinal belt in 1912-1913 
Ivegan with the outbreak of a few isolated dark spots, 
which ciiiekly spread out around the planet 

Cai .a’s 72-inch Reflector. - Work is progrv'ssing 
rapid.y on this instrument, which will U* proliably, for 
a short lune only, the largest tolPHco|>e m the world 
(pending the ooraplolion of the U)0-inch refleotor for Mt. 
Wilson) The disk for the gniat mirror started from 
Antwerp about a week Uifore the war broke out After 
Its amval at Now York the Pennsylvania Railroad was 
about a week in finding a suitable ear to transfsirt it to 
Pittsburgh, and then there was further delay liefore an 
iron wagdn could Ihi obtained to transport it t<i Dr. 
Brashear's workshop, where it was finally placed on the 
grinding table The hazardous work of iMiring and 
smoothing off the hole in the oentor of the iiiuror has 
lieen acoomplisbed wiZb entire success. It is ex{>ecto<l 
that the mounting vrill be completed by Octolier next. 

Wave Lengths and RsuUal VeleclUea In the Orion 
Nebnla.—The apphqation of the interferometer to astro¬ 
nomical purposes, aa described by Messrs Fabry and 
Bniseon in the Autrophyncnl Journal for June. 1911, 
ha« since yielded mtoresling results which have from 
time to time formed the subject of notes in the Comptee 
rendu*. The latest of these records measurements of 
radial velocities in the iiortion of the Gnon nebula winch 
contains the “trapezium ” FVim these it is found that 
the dktnnoe lietween the nebula and the earth is increas¬ 
ing at the rate of 9.8 miles a second While this is the 
averege of measurements at different places in the nebula, 
the actual radial velocity varies from point to point; in 
otber words, the nebula is not moving with the coberenoe 
of a solid body, but is undergoing numerous local defor¬ 
mations, berides which, in the region examined, there is a 
movement of quaai-rotatlon around an axis running from 
southeast to northwest. Having determined the radial 
vrioeity by the use of a hydrogen line, measiireinents were 
made of the apparent wave-lengths of the nebidium bnes, 
in the ultra-violet, and these were corrected for the radial 
vriooity, OB previously determined, in order to obtain 
the ah^ute wav»4engtos of the nehulium lines, which 
ytn iduod to be 3,726.100 and 3.728.838. These do 
not oorrespond with the lines of any known terrestrial 
qUmeBt. 
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The Great International 


Panama-Pacific 


Exposition 


How the United States of 
Ainerieii Will Commemorate 
a Great Engineering Achieve¬ 
ment That Promises to Effect 
a Readjustment of the Lines of 
(hmimerce of the Entire W’orld 



An Exposition Which Will Syin* 
boliae the Advance of Humanily 
and Which Will Contribute to 
a Better Understanding of 
Peoples and the Widening of the 
Influence of the United States 


The Fountain of th« Earth. 


A t ItH inception iiiidoiibfMlIj' the odiv thou»r)a "f fhe 
purpose of the raiiaiim <’iiiiiil, ut leiist In the mind 
of the genernl pulillc, wus the el()S(>r lliikliiK of tlie Rreut 
Paelfle roast region of our routitr\ with the Knst. it 
closer (otnmerolul and n<v>1h 1 eoiinedlon thiit would he 
of eoTnmoii iM'iietlt to nil . hut ns time phshcsI, nnd ron 
dlfhins were studhsl more (iirofulU, It Ins nine e\tdent 
thnl the I'unnmn (.'until wns destliKsI to lieeonie nil 
eiMKdi-uiHkliig furl or In the world’s history, not onlv 



Facade of the Palace of Machinery. 


through the ro-iiiljustmenl of th<‘ lines of eoinineree 
which It will (oiripel, hut fully us jKitently through the 
Intluenis's thnl result from tin* drawing together of 
great nnllons following Improvtsl fnrillflis. of eommnni 

e<imiMirnth('lv few jK'ople reuH/e Ihnt the west eoast 
• lllHstiRl.lons Ilf tills nrtli Ir i ii|inIshtcil liy tao*'l’^ani(i- 
Psctfli Inti'ruutloiinl Ktpositliin, lOtfi 


of North America has been prnetleally Isolattsl from 
the rest of the world, and although a region of vast 
resources nnd isisittbUltles It has been so dltlleiilt of ac¬ 
cess that It Is practically undeveloissl. The same Is 
tme, In \niyliiK degrees, of the eoast of Siberia, tVest- 
erii South America and Australia, not to sjamk of the 
nnndierless Islands of the I’aclllc, for Indissl the (“iitlre 
lerritoiy lying In ami adjidriing the vast IMcKlc (hs-nii 
lias suffered more or less from this dlfflcultv of acs-ess 

The .'tnes! Canal did much to Improve Ibis condition, 
hut the fHMietratiou of the Punuraa Isthmus will uii- 
douldedly have a more radical effect The Panama 
('anal oi»eris u|t Hues of eommunlcatlou untoueheil h.\ 
Suez, nnd probably affwtlng much mor<‘ extensUe areas, 
mat must have a momentous effi'ct on the tide i*f trade 
and emigration within a few jeurs, ckihsIhUv undei 
the uplienvlng Influences of the war In F.uroiK* 

While the (’anal Ifrings these great territories Into 
easy eommtinleatlon with the rest of the world Us spe¬ 
cial Influence u|M>n conditions In the I’nlted States 
Is more dlrwt, and the results urx* tremendous In their 
poHHlhnitU»M, for the Canal puts us Into closer touch 
with territories Including one fifth of the land surface 
of the world, and a third of its (lopalallon, than London 
or Hamburg, and the possible influence nnd benefits aris¬ 
ing from such a oonntstlon are t<s» vast to lie uuder- 
stoisl or aiM'w-lateil at the present time 
Why the EKpoeition la a Fitting Way of Celebrating 
the Canal. 

It Is such a momentous event, far overshadowing the 
englneerliig and administrative triumphs of the uctnal 
work of construction, notable as these are. that the 
Paimmn-Paidfle Fair Is inttunhsl (o celebrate and nn- 
iiotince to all ik*o|'I«*. and apparently Us organizers and 
creators mvompllshed their purpose and realized their 
Ideals in a way that will he a credit to their country. 

In ptanniug the exitosUion It was decided to dhtde 
the hulidlngs into three principal groups, massing the 
great exhibition palaces in the center, while the i>o(ll 
Ions of the nations, and State Imlldings, He to the west 
nnd the amusement 8e<*tloii, tile ‘‘Zone," Is located near¬ 
est to the heart of Hun Francisco. The base of the 
central group Is a great quadrangle <-omposed of eight 
Immense exhlhitlon palaces, similar In character and 
separated by three great courts running north and 


south Is'tween the three pairs. In the center ta the TMt 
Court of Honor, the Court of the Universe; on the weat 
Is the Court of the Four Heasona; on the east in the 
Court of Abundance. Huge colonnades acrewi the wall* 
of the buildings, extending from the opening* of the 
courts u|ion the liartair back to the courts themoelTeH, 
and almost encircling them. The walls of tbeae vast 
corridors are red, their vault* Venetian Wue. Beth Wue, 
grin'll, and golden brown In paatel shades line the re- 



VestilMile of the Palaee of Machinery. 


r-esses In the courts, sllliouettlug In color great groups 
of statuary placed within niches, Suiierb mural iwlDt- 
Ings by William DeL. Dodge, Frank Tlrangwyn, Milton 
H Bancroft. Edwanl Hlmmona, and other faaioos art¬ 
ists will be placed upon the walls of the courts behind 
the colcmnudcs or will ornament the vaults of grant 
triumphal arches 

The huge domes rising from the center of eight at 






















th« mahi exWbtt palaww ate their inoet couaulcuotw 
arcbttectnral feature. Theat tlomee rlae 1«10 feet above 
tbe floors of the buildiUKS. are 100 feet In diameter and 
are aet upon threat uctaaoual ImiteM that rise at the 
interaectlons of tranaverae and luui;ltudlnal nave** that 
ran through the centers of the jiaLaoea, The lattices 
lu the bases beucatlt the domes ere of green with glints 
of gold showing between their IniersoctlonB. 

’To the wunth of this group of ImUdlngs is the beau- 
ttfnl tkHlth Uarden, flank«<l on one side by the wonder- 
fol rnlaoe of HortUailture, with its Btrawiiio archltec- 
tiue stiggeated by the Mosque of Hultau Abmetl I, and 
OB the other by the mngultleent Festival Hall. To the 
went of the nmin group is the Falaoe of Ftoe Arts, a 
craBthm that w«dl Mertts Its name. 

TIm Wandatful Twwiar of JewaU. 

Tbit central arehtbectncal feature of the grounds is the 
Toim of Jeweta, a Bahyhmtau effect that rlaes 4Xi feet 
by a aerial of seven decorative tarraces, and is 
raraMginted by a trtompbal group of figures support¬ 
ing a gUibe, typU^tng the world. This is the work of 
Thomas Hastings of Carrere * Bastings, and suspend¬ 
ed upon Its walla are 126,000 “}ewels” of cut ^ass that 
scintillate ia ttm ran, and at night giMen nod radiate 


tecture and the luxuriance of the decorative detail pre¬ 
clude all iHMMibillty of an luiprcsslou of sameness, 
while a s|KH-lal feature of the dec»tru<lou glvt*a the ex- 
hiiiitlon as a whole a daring <‘hnra<-ler of novelty and 
a beauty tluit is Individual. 

Not a ** Whit* City'* but a City of Color and Beauty. 

This sj>e<-lul feature, that gh(‘s a Htartling la-auty 
aiul britllaucy to Uie entire swue. is the liilroductloii of 
isilor, tH)t for an tax-uHloual contrast, but everywhere, 
uud making tlic whole (*<¥116 j>uly-<'hromatle. We know 
that the Qroeks in their most beantlful ereutlons did 
not rely on form aioue for their effects, but used colors 
liberally, not only in their architectural work, hut in 
their sculpture, and this is the plan adopteil at Ssn 
Fraiicltvwi. Early In the pn*i»Hratlon of the iilniis the 
management enllod lu Jules ilnerln. He has wrought 
on this six hundrMi and thlrt>-ftvc acre canvas a bar 
monlouM picture, vivid in coUtr and iieauty. In cs>utra«t 
with other similar uudertaklugs there are here maie 
of the great &mlllar areas of vvbtte showing up ou 
every side, for white has Iwen entirely elliuinatvsl from 
the color scheme everywhere In Its pla<'o wo have 
the marvelous blonding of brilliant shades of rcvl, orange, 
and blue with the groen of the trees and shruht>ery and 


all of the large blank surfaces The inan.v (loines are 
gold imd eopisT green, while the roofs shon Jn some 
places the old red Hpunlsh file, while oLheis arc cciiilean 
blue. The capitals and friezes are picktsl out In gold, 
blue, and orange, while the coloiinadv-s show jileaslng 
eontrasts of warm liufT against I’omiK-hin reel 

Tlnw colors are not ui>i>llcd as painis or stains, hut 
as |>lgunMit's mUed with the niateihil of vvhlih the sur- 
fa(H*s of the hulldlngs are (ompiwed , and Hits W of the 
(liaracter of (S-metit rather than of the oiks- familiar 
"staff," for whh li reason the colors aic not as easily 
or us quhkly altvs-ted by th(> weather I'lirthermoic, 
the surfaces have a iiiitunil stipple character that wift- 
eiis the color effects and elinilnalcs all disiurhing re- 
fle<’tloiis, Cunningly arranged in tin* dwHirallous of 
capitals, mid in the flutiiigs of columns, an* iiumeioiis 
eJ«*trlc lights, which, with the many sean'hilghfs <Ils- 
trlhnted nlamt the grounds, lllnmliiato the hiiUdlnga at 
night and startlingly bring out their beauties 
Sculpture Is frwly and effis'tUely emplo.vvsl every¬ 
where, and thl.s branch of the dworatlve work was In 
charge of Karl Hiller and A Sterling t'aldei, while the 
various notable works wen* eieateil by many vvoll- 
known artists Monumeutul foimtalus are l<a*ute<l lu 


of beanui refluched from the many colored tb« soft, warm buff of the walls of the buildIngK, for the vai 

Ugtita Buit are grraugad to play npoB the tower, aa thia ahade baa been adopted aa the unlveraal tint fur found s 

WeH «a u<Mt at the other principal bnUdinga. Througfa fully r 

thf bhra of thla tower entrant'e i« given to the (iourt of - ....i,,,..,.. 

Biilvarae by aa archway 125 feet in height, and 
set withb) a vaat colouuadc lu iU butte are the two 
graat fountaiiHi, the Fountain of Kl Dorado and the 
Fonutabi of Youth. 

Oontniry to general exiteetatluu. the areblteeture of 
the expowUlon bulldluga In not of the Mission style, 
but the preYBlllng character Is rather the Italian 
Beoalssauee and Urevio-lloinau. There is, however, a 
flavor of Htwuiab architecture, hut of the highly ornate 
High BeualoMDcc Hpanisb style, and the lIlsiMtio-Moor- 
Isb. Decorative detail iias been tmod with a lavish 
hand, but also with taste and Judgmeut, and days could 
he ap(*iit in studying and adualriog thcee subordinate 
features hUhic. Uikui the architectural effects and de- 
talla the lawt thought of the country has lieen Inistowed, 
and the results have surpassed anticipation. 

The gtiu'ral ebaraeter of great fairs has tended to 
eettie into wrtaiii geocritl Hues, hnt In the <*RNe of the 
Fanoma-Pacltlc the riohness ami variety of the arcid- 


(unting the arclitss Mural paintings, skill- 
•tsl In harmony wKU the gcnerHl color 
* '*“..*1 ■*pjirc>iirlntelj Usateil and distributed. 























196 


Doing Without Europe—V 

Some Striking Instances of the Value of Research in Itidustiy 






W HEN onp consldefd thp opiKirtunltles that con¬ 
front the Amerlenn mnnufaetnrer aiiJ the ease 
with which luaity <)T the probleniK <'onne<‘te<l with the 
cetabllshnieiit of new liidustrles in Ihie ctmutry can he 
Bolved by Induetrlal reaeoreh, It is aniarlnjE Indeed to 
dlacover how backward we have l>een In the antorao- 
i>Ue and upper leather manufactures, for example, 
chromium is of itreut importance Most of the ore cornea 
from .South Africa, tiislrla, and iliissla Who knows 
but a Rutistltute may l.e found if a eorapetent es((crt is 
employiKl to find ItV Cyanide of |M)taiielum is made In 
(lenuatn and is much used in ({old mlulug and electro- 
piatlng The war has c-ompletely Hi)set the Induatry. 
Who will tK> the lirst to employ an Industrial research 
chomlat to work out a pnas^sa which will bo profitable 
In America? 

Ichthjol, a i)ecullar asphaltic material found In Atja- 
trla, which finds application after appropriate chemical 
treatment as a \er^ Important medicament, has been 
cut off almost entirely The raw material oomee from 
a fosalllforous dc[wislt near .SeefoW, In the Austrian 
T,'rol It Is curcfull.v NeU“ctcd and subjected to dry 
distillation The distillate thus obtained Is then Bul- 
phoiiated and subsisjuenth nentnillxed with ammonia. 
The Use of tills inuferiul lias greatly Increased in the 
last few yc'urs Since the beginulug of the war Its price 
has doubled Already a firm in St Louis has a mate¬ 
rial on the market which has been favorably reoom- 
niendiHl as an efficient aubsUtute closely resembling 
Iclithjol Itself 

Chemical glassware has gone up markedly In price 
since the war. There Is nothing mysterious In the roak- 
iuK of glass- -at least there ought not to l»e But our 
glass lndustr,v. with the exceiition of plate glass. Is In 
a low eoiidltlon That Is liecuuse It has never been 
acleutlflcally conducted Its tirocosses ore still luised 
Uiwu formulm handed down from father to son Often 
as many as tweuty-fonr different Ingredients are mixed 
together to form a batch of glass-making material, not¬ 
withstanding the fact that, scientifically speaking, only 
four are re(iulred In glass-making alone there is an 
enormous opportunity for industrial researeh slnct' the 
war began 

There la one earlinii that Is raniiufacltired In Rurotie 
that Is suiierlor to the Anierlean carlHiii. and that Is th«‘ 
projector (airlxm us<*d for movliig-pleture machines The 
Americuii manufacturer has not been able to (iroduce a 
carbuii which seems to lie as satisfactory for the pur- 
poae an the German The Speer Curlsm ('ompuny of 
St Marys, Pa, is conducting research which proliably 
will produce a carbon that will ultimately comiiare very 
favorably with Ihe eoiilvalent Enro[ietiii product. 

On* Eff*ct of Prohibition in RuMia. 

When Russia placed a ban uism vislka It little real- 
laed tile Industrial effect Fusel oil Is a by-product in 
the manufacture of \odka, and fus«>I oil Is iieeessnrv In 
the making of lacquers Hence, the lacquer suppl.T at 
present In this country must be cnrefnlly guarded Now, 
It bapiiens that about two year, ago the K I <lu Pont dc 
Nemours I’owder Company made a very careful and 
exhaustive study of the syntheth- manufacture of amyl 
acetate and refined fusel oil and succeeiled In develop¬ 
ing a proctsis hv which Isilh of these materials can bo 
made synthi'tlcnlly Fusel oil Is a by-product of the 
distillery, and In the laist has Iweii allowed actually to 
run to waste Bis’ciust* of a corner englm*ered by a 
Kusalan syiidlcute. Ihe jirlce was greatly advanced two 
or three years ago, but there was no legitimate reeson 
why the coat in this country should exceed g2fi to ItiS 
Iter 100 kilos. At this price It Is not yiosalhle to com- 
ti*te with the synthetic article 

If we were to enumerate all the posslbilUl«.8 that 
have been otiened up by the war, we would have to 
irubllsh an article which would r<s{nlre iiayte after page 
of the SriKWi/ric Amimucan Wc do not advocate In- 
dtntfiial research as a iwimcea for all our Indus¬ 
trial Ills: nor do we believe that It will answer 
the requirements of every manufacturer On the other 
hand, It Is aa/e to say that the helplessness of most 
btislheea men In face of an Industrial situation which 
la one of the aevereat that they have felt for many years 
coQld be removed It exjiert advice were sought 
Aft«rghe Wh«t7 

It muat not be forgotten that, If their plants are not 
damaged In the preaent war, German manufacturers 
will put forth the most strenuous efforts to regain their 
trade with ontalde markets. 'Wie lass which has been 
sustained by the(j(ji^tem^*^^«^ of tb«Ir manufacturin'; 
oiwratlfins malt be rectmtiA and the United state* 
with Its low farMf wmrf# ba a tWaiog mark for these 
coromerdHl attach*. tWfc* Uttlg hiildway w# have 


Tftis article it to be rcffar4eit at a direct coe- 
Hneatian of thet pebHtked in last week't Utue of 
the acuMmwo Auteuptw. lit obfect t« to aet fortK 
tke.fHtttibiMiet of irnduttrial reieerch not unlit la 
tolving the indnttriel prublemt created by the tear, 
6*1 In enHcJUng the country in a new way — 


In foreign market* we have always been helpieaa when 
we met Uie competition of the Germans. 

Now, the Germane' strongest asset Is Indnstrlal re¬ 
search. The emaltest German manufacturer knows how 
significant It has been In the upbuilding of Germany's 
Industrial power. He knows exactly where be Is weak, 
and prowieda to strengtheu his business with the aid of 
the Materlal-Prtlfnngsamt of Oross-Llchterfclde, near 
Berlin, and of dosens of private Institutions wiilch are 
scattered throughout his native land Apart from any 
patriotic desire to do without Eurojie, It will become 
vitally necessary to the American manufacturer to take 
more than a passing Interest In Industrial rt-search If, 
after the war, a flood of German gtHids will Inundate this 
market at prices even lower than those with which 
American manufacturers had to contend before 

Once the American begins to take a healthy Interest 
in the scientific Improvement of his manufacturing 
procpHsea, wc will find him as restless in that re- 
H|iect as he has been In developing the mechanical effl- 
clency of his plant He will change his whole attitude 
toward manufacturtug 

The Folly of Trodo Socrota. 

In the first t>la<s*. he will care less about trade secrets 
than he now does Even now the Industry dei>endent 
oil trade secrets is fast giving place to the Industry that 
Is sdetillflcally conducted The dye bouse of a textile 
mill Is a case In point. There was a time when the 
master or “b<s«s d.ver" had a special knowledge which 
he gtiarthsl carefnlly He was on close t)ersonal terms 
of intiniuev with his several heliiers, the moat ambi¬ 
tious of whom ultimately and In turn became a “second 
huml'' and was tanght the principles of the trade—in 
reality, the “drugs” utillMsI and how pre|>areil for dye¬ 
ing When Perkin dLs«-overed mauve, a new era dawiasl 
ITic se<>rots of the dyers have given place to the great 
amount of iiractlcal twhiilcal data disseminated by the 
large color manufacturers. As a technically informed 
I*erson, the dyer of to-day Is Infinitely the anpertor of 
the boss dyer of yesterday. 

The Introduction of the glucose Industry into this 
country is also intereatliig because It shows how secrecy 
gave place to science In a measure the iiulustry was 
an ImiKirted one, as Mr T B Wagner of the Uoni 
Products t'omimny once p»»lnted ont; for gluooee bad 
been made from potatoee In Germany many years be¬ 
fore the cstiilillshmeut of the first factory In this coun¬ 
try In thow' early days It was m^wtsary not only to 
Import the machinery, but shilled labor as well Among 
the most Iniisirtant were the men In charge of the 
vacuum pans. They were brought here at the expense 
of the manufnctnrer and engaged at extravagant sala¬ 
ries. They were quick to realise their advantage and 
soon became the bosses of the plant They ruled abso- 
liiteh Their work was aurronnded with great mys- 
terj, but It had to give way to eflhieDcy. and to-day 
the iKtsitlon of a pan man is no more important than 
that of any other workman; in fact, unskilled men are 
often eelectcd for this work and aoon become experts at 
their poet 

Woolth (rom Wasta. 

In the reclamation of industrial waateaalone—the trueot 
kind of conacrvotlon—an Immense amount of prufitable 
work remains to be accompUahed. The glucose industry 
Is an object lesson in that respect. One of the laat by¬ 
products tp be recovered In that Industry wa« the 
soKjalled “steep water”—the water in which the com la 
Immersed and softened prior to grinding. In the words 
(ff Mr T. B. Wagner: “It contains the most valuable 
lugredleiits of the grain, namely, the organic phoa- 
jihorus compounds, magnerinm and potash salts, nitro¬ 
genous bodies and sugars. Matty efforts have bsoo 
made to recover these solids In dry form, but owing to 
the hygromoplc condition of the rcoldne, auch methods 
were found to be iaipracttcable. At one Iowa factory 
grinding about ten thousgnd bushels of corn per day. 
the steep water wae ran with the wash watsrs ttum 
starch and glutea into, a creek, which In turn ^ 
charged Into a river of fttlr site. TM* mathod of ^ 
poslnig of the almdt w«ter eooo becama a nsoAoe to flk» 
plant, ftnd Mart M|ts were Parted Agalaal the 
since the fia^ were khVnd and the iwManti were dto- 

cMoflteo. Tte fimir tN Ihdioq'WM 


run a (dpelihe to k 
the factory.' For that 
most (oceMient toctitutod toafemi 
farmer dh,0(K> autotaliy. 
reooTMud by eoUectia* tt. 
adding It to a» gluten seed in tbe tm^ 
which it is sBtMwquently dried, tiig eeed' 
absorbent Iqetoad of toveattog in ptp* 
for dumplac rights, the waMe of a 
wUe thereby oonverted Into a revanw ct 
a year. AppUed to the industry ha a wt^dg,. 
of waste famtobes to^ay an gMOal gross toOMBe ^ 
approxlmabriy one and one half ntUlon doltalWi^ 

The ntiliaatton of waste lye* ot tsdostrlal p^into hM 
always been a dlAeult praMea. gUeet^ la pTean- 
tng for celluloBe piaats weritlng aocMdlQg to the aul- 
phlte proees*. The waste Uquora of theee jdunto eath 
tain, in addttton to sulphurous acid, about 10 per c«nt 
of wood pulp In suspension, which ha* been simply 
allowed to run off with the waste water, BacMee of 
the sutphurotts add. the lye Is btoiogtcally detrimentiil 
to water conrecs, and has given rise to dauMge autto eA 
well as complaints. In addition, the air in the vletiitty 
U badly contaminated 

In Hweden the waste liquors are used in the produc¬ 
tion of alcohol. In Germany thla was not eMoomioal. 
and accordingly a process was developed to a fl^ioe, 
plant fur obtaining a useful solid prodtsot~a tipna- 
parent, resiii-Ilke substance, which can be utlltoed *» A 
binder in coal or metal briquetting, for wbldt puriN>aA 
It Is said to have an advantage over coal tar pttrit At 
a plant In Bruckhauaen, lS,00n tons of Mast fp rn a cb 
dust are daily transformed Into briquettes with this 
cellulose pitch. 

How Okf Prablema May Be ProBtaUr ButoMl, 

As far beck as 1S72 diemlsts had htottld flMt per- 
liaiMi there wore Industrial uses for what they Mined 
"plienollc condeusatlou prodwets.” which were moAfted 
forms of carbolic acid. But resln-llke subetancea 
formed In obtaining these pbeiwdlc condeaaetkRi prod, 
ucts, and no one iww what to do with them. Dr. L. 
H iiaekelaml. a well-known Indnstrlal ches ate t, ust to 
work and discovered how they cimW be eouteoUed. 
Frosi carbolic acid and formaldehyde, two iil-amsittBg 
snlMtances, he prudnees an absolutely new campenMI— 
n solid, hard. Infusible. Insolnble compound wbtob 
might easily be mistaken for aiaher i 
lacquer. Olgar holders, hattleshiii awitrhboards, J 
elr.v. HCid-immp valves, brass liedsteod laociuers. ||giono- 
graph record*. Millard balls, antomoMIe magnetos, 
unbreakahle dolls, newsimfier stereatyi»lng matrioM, and 
much electrical maebinery Is made with Ms tnuts- 
formed carbolic arid, lie has given America a new 
Indnstr.i 

All equally notable aolution of a technical proMetn 
which had long ImSed otlier Investigator* is the Fraseh 
process for refining the erode, snlphur-bearlng Gumdian 
and Ghu, oils. The eeseuce of the Invimtlco eunslats to 
distilling the different products of the fracttooul dMlb 
latloii of the crude oil with metallic oxidea, eapao tri iy 
oxide of copper, by which the anipbur is COmtHetety 
removed, while the oils dlsUII over as odorieus amt 
sweet as from the best rennsylvanlg Ml. The caj^tet 
snlphlde Is roasted to regenerate the copper. Th* to- 
ventlon had Immense [lecunlary valoe. It sent the pro¬ 
duction of the Ohio fields to BO,000 barrets a day, and 
the price of crude Ohio oil from 14 cents a baml to fl- 
Ths Mansy that IUaa«r«h Cam Maks. 

The effects that may be produced by area aUgbt te- 
provemente almost ^torpass belief. Qayl«y% iiivetilton 
of the dry air btaat In the aanufactunj of iitm tomdVM 
a savliig to the American people of to . 

000,000 annually. A modern furnace conenndi abdot 
40,000 cubic feet of air pm: minute. Xadh gml^ «f 
moisture per cubic toot represents one gnlloa 
per boor for each 1,000 euUc feet entering per 
In the Ptttaburgh district the moiston vgrien 
grains to Febrnary to S.M grains to Jihw, asd 
water per hour enterii« a furnace varisw, iipfUBbiirt]- 
from 7S to.aW iallons. In a month « 
natural-Mr leeelved 164,000 ganow ot lilAMk 

With the dry Mast it mestved only 
o^^T* stateaent, accerdtog to 
that the bmiitlQB results to « lo f>et,, 4 ipgt:|| 
entput and a 10 pm cent miving to f 
esttotated fey a weU-jynown mseaMli 
ig i italtor gtefti improtommifi 
ate«^ bemibt abept wttotn tbp-tobt 
era awi^tof^t N#irra, 
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‘ • wwnAiir of 

Ili» amiaW« t omM w vvepoMd tagtitettoii, 

nmtd *o greet ie^wteaeo aM hu^ 

rr S^ ^ » teetay oouMlTed^siui tU. 

iUMMa g* tb« Mktp Pufehiwe Bill of tbe pcMrot Admin- 
****• of tlM WU lavtiigB up n 

ditlan.'adMtbui to tut one of wfalA ia n wtiifnot^ 
fivtoJ dr aim euggtoted, 

l^^nS fo tldi poUoy to be pennuMnt or k it to be 
itmpeimyf If It h to be tempwery one eet of Kawona 
WOwL^ply. If U’k to be peroMaent nnotber line of 
f fl U Hny Anja be udopted. 1 find thnt the etotemente 
«f tbe i^oneon df the bOl on thk pfasM of tbe rabjeet ere 
1^ Twinpoe. Thiu, in no eddrean et Boaton, tbe oheir- 
of tbe Bouee Oonunittee, Mr. Alexnxtder, mid: 
“TbeOnTemment omjerthip bill k apokan of e« en em- 
myMoymeauaare. It ahoold not be to celled. Buropeen 
COvenUnentB beve in the peat laid the foundatioDa of 
their awrohnnt merine Iv govomment protection.” 
Yet on the previoua dey, S^trar Fletcher briRging'tor- 
vned tok bUl In the United St&tea Bonete aeid: “With¬ 
out goto* further into the deteila of thk WU, I aeaure the 
Btnetct fn the fint pbwe, end the country, that it k not 
e permnneot bualMaa undertoking of the Qovernment 
thgt ia intend^ >ve.’' And yet again, the Preaident 
inhkitieaaa«einI>oc«mberaatd: “It k not a queation 
of the Government monopotlnng the ftdd. It abould 
tad» aotkm to make it eertaln that transportation at 
ntoMmUe tntes vriB bo promptly aflordod. even where 
the (H^xinge k no* ak-drat prodtabble, and then, when tbe 
carriage hto btoffikp aodWently profttaWe to attract 
and ongMu primto .epfitol nod engage it in abundance, 
^ Oouemment ho withdraw.'' Now hwe we 

hiwe two dktineay contradictory atatemeota. Which 
an we to toke «# authoritative? 

Ia ihk to be an entMrprke for profit or not for profitr 
la tt toPttoMd that by rnniiing at a loas for a period, in 
aome myeterious way the bmdaero would become twoflt- 
aUc aa fmpiiad in the Pre^dimt'a mewnge and that the 
OoTenuitout would then be able and wdling to turn it 
over pfirato handat It U aelf-«vident that aitoh a 
mppmiMipn ia edthont ntiy foundatton in reaaon. Tbe 
i-lVr-iintTtfr^ merahant ahipa 

at be tha oomplete demoraiicaUon of the sUp- 

pMSiie, the dwtnotkm of auch merdmat marine as 
'^^PSphave, and n hmg poatponement of the day of ite 
retmi. Furthennore, when tbe meaaare was first 
bi^^bt fonwidi It aaemed U»t what was under conaW- 
ecatioB wiM mde dev^proent In South uid Central 
Ainecioa; wow adpnuea of trade, “empty markets'' to 
uae the eacpnaaioiiof the IVesideal, “were tbe objects in 
view” Now tltoto^ *» «adro change and the advocacy 
of (he biS fa baaed upon the neoeasity of sending freight 
to Bnropo. 

Now what an the fkofa with regard to this South 
Anwrfaan trade? Wo find that ten boats leavo every 
month on the»venM.i^toa) New York for Rio de Janeiro 
on &m east euast ^^th Amnfaa. Before and since 
tha wait they have baafamtnlng with a surplus of cargo 
ipaae, aotoutopbi h(mf only balfdBled* On the west 
ooast <if-Smith Atod«4llto wotwithakthdlntf the stimulua 
afltoded by tbe openingef toe {fanuna Canal, tbe Peru v- 
fan and Chilean Navigatom Companies, whieh jointly 
ran boafa weekly, have withdrawn the weekly sorviee 
and made It fortnightly. 

I ato eorry to say that there are a great many people 
ia ih^ UhH«d Statea who do not aeim to rrodlw that we 
are in the ^ dtanfa oonflfat between 

imtows toat Ah wwW has ever toon. We toould have 
adefl|>k!al(sa(fa«^wfa»tHm«ana. Certainly we should 
iu4 gt tofa ka» aSow toadnma for to«‘«nlaj»emopt of 
ttode-ra dttpwMea wlA lAfah I eymputoke—to eraee 
lifaglhtor 

1 want the Amerioan 
lW fa war*and tofa war 
Ithaedeetroyedmany 
" hdf ^ dimtnfahed 

H(,^w4nte6daoed dotoorateation, 

' 4r|j4^*va(y-hto»Aof<»wnn^ 

IfiBoro that foot, 

s It Was one 

be toSevad by 

«iA»awkaafato. 

' ■ Aaghfai^oaaaed 




shipping k withdrawn, ao also ara Oermany and Austria 
tout O0. {torn the trade of toe world. Tbe Baltic Sea 
and tha BtaA Bea are boto practically closed to trade, 
and rottgUy approximating an estimate we may say that 
toe trade of t^ world has decreased because of the war 
in just about a Uke proportton to the deorease of available 
shipping. 

Another factor of great importance k the liability of 
boats to aeareh and adeure. SdU more important is 
toe cost of war ikk insurance. Another factor is the 
dmigecaqa channels torough which shipping may go, 
confronted aa it k by the fearful menace of the high ox- 
ploaive mine; aad yet another factor is tbe requisition, 
eapeoially by Oreat Britain, of a good share of its shipping 
to be used for military porpoaos. Finally and most 
decisive of mi dements in the situation is tbe delay in 
foreign porta due to congestion. 

Regarding thk last condition, a man said a few days 
ago—and I am not sure but that ho was pretty nearly 
right—the provkion of more ships would add to the 
congestion, for they are all at present in each others’ way 
in foreign ports. By way of illuatration I mention the 
case of an Amencan boat chartered to carry horses to a 
port in France, which had an additional cargo capacity 
of 6,000 tons dc^ Weight Upon the owner's loarmug 
that in the port to which they were going there had been 
a delay of fiO days In loading and unloading, he dia- 
patobed the ship without flUing a foot of the space, rather 
than take tbe risk of delay and detention. A few days 
ago 90 ships were waiting in vain at Oenoa to be un- 
kuMled. There is simiiar oongeetum at IJvorpool and 
London, it is evident that should tlie Government 
ponbase $40,000,000 worth of shipping to be used in the 
trans-AUantie trade (and thin as I have sluiwn is tbe 
latest proposition of the Administration) these vessels 
must tie subjected to all the disabilities incident to tbe 
present disturbed condition occasbned by the war, to 
which I have referred above. 

But where k the Government going to obtain its 
ships? A leading shipping authority who has liesm 
quoted by tbe Secretary of tbe Treasury says that there 
are not more than ten ships available under mmtral 
flags that would be suitable for toe purpose, and he there- 
fort advises the building of new ships. Very good, but 
we are told that it k a “present emergency" that is upon 
us. Neverthelees we aU hope that this war will close 
in less time than ships eould be built. Most of our ship¬ 
yards are busy already and it would bo 10 to 16 months 
before a boat of any considerable size, suitalde for trans- 
Atlantia trade, could be built in one of our shipyards 
In the meantime we have those ten ships. What is the 
Oovernmenl going to do with tbeun? What better would 
tbe Government do with those ten shipw than the private 
owners are now doing? Is the GovernmaDt. which we 
must concede k sometimes very unwieldy, going to 
manage tbe shipping buaineea better than the private 
owners? 

Although Government ownership has not tbe terror 
for me that it has for many, it must be borne io mind 
that in the proposed bill it w partial Oovenunent owner¬ 
ship wfaksh k advoeatod, although there k nothing 
surely more dkasirous than to have part Government 
and part pnvate ownership. This k not a fair test of 
(^vernment ownership and operation. Furthermore, 
the ships purobaaed with $40,000,000 would be a more 
bagatelle in the shipping of toe world. Even if it were 
half the world's shipping, the country would be in about 
toe tame oonditioo aa the eltkens Me when there are 
two telephone lines in their oily. We have all hoard 
the statement, “You have one telephone line here If 
you pot in another you will have the benefit of oompeti- 
tton." We are all familkr with the reault<t; separate 
wiring in each building; separate conduits In each street, 
two telephones in saohofiloe; inconvenience all along the 
line, and finally father InsulRoient aervioe, or tbe puUio 
has to pay toe hitorest on both systems. 

BoppofaiV that thk QovenunenHnivate oorparatkin 
sebeme poascoswifafaf of one fourteenth or one twentieth 
cf'thh shi^pinfi.of the world. What k to be its policy 
of operatiottF WTO'^iofaal pwfa be sefooted? If Qalvea- 
toB k ohosea, wfll aat Mobile and New Orleans eomplaln? 
If a OpMfal Ikodaot looh as wheat or cotton k chosen as 
foelght, ovetr otow fanm of prodww wffi oomplaio that 
toe (^VMiUMUlt k givifaf a spefaal advantage to thk line 
ql hutoWMS. Boppoto toe (^vernment carries at lower 
foail^ tateh than I^vato owueta. What would lie toe 
mait t4fa} Hfapiy that one twentleto of toe traffic of 
lllfa not more than one tento—-will 

Iw hA^fafaer.fake. What k toe result? Does 

(tM At Aaucfaas peotd* gut toe beoeflt 

^ 4 nil ^l»ir fate Mft b«N«tt4 by thoM 


rates. It k impossible for tboQovornmont or for anyone 
to go into this shipping businoss partialK and mako a 
success of it. If the country is to go inP> (Jovennnenl 
ownership it is necessary’ that tiu> United StaU's Hball 
control tha whole business. There m no noddle ground 

I fear that there is no general recognition in Congress 
or outside of it of tbe fatit that the shipping business is 
one of the most complicated and difficult of all industrial 
activities, and that it calls for long experience and a 
thorough acquaintance with the conditions on the part 
of those who wish U> enter the field with any bojie of 
successful competition I recognize the disposition on 
the part of many of the Amencan jieople Ui disparage 
expert knowledge It is thought that inexpcnenood 
men may gather round the table and smoke cigars and 
make plans and devise organizations for the trade or 
industry just as well as those who have given their lives 
to it. 

Now the shipping trade has lK*«n developing for 
centuries It has adopted new routes of trade, new 
methods There are iwirtam nwssities m regard'’to 
it There must be feniiinaJs for the loarling and dis- 
chMge of freigiit It is not sufficient to have shtps. 
there must' tw wharves and piers Is the Government 
going to secure these also? Then> must Iw afliliation 
with shippers, is the Government going to sis-ure such 
in a month or two months? There must lie a familiant v 
W'ith tile routes of oommiTcc A most careful calcula¬ 
tion must b<> made so that the ship will not onh hav'e nn 
outgoing but a return cargo, that she sliall have some¬ 
thing to do the year around 

Then there is that serious qiK'stion of the purchase of 
the shiriB of Vielligv'rcnt nations Th<i dia'inne of the 
cuotineot of Kurofic is that the transfer of a bi'lligerent 
ship to neutral flag in time of war is void, and that if 
she sails with the neutral flag, she can Ih> seiived, taken 
tnU) tbe prize courts and condemned This continental 
doctrine was agroevl upon by all the eommercial nations, 
practioally, in oonvention in London in J909 With ail 
these belligerent*! uniUsi in tbe idea that ships eannol be 
transferred under Ihest' ctroumstauees, 1 want to slate 
that we cannot affonl to take the chance, partieularty if 
It is borne in mind that no nation has insisted ujinn the 
rights of belligerents more earnvistly than wti did in the 
civil war And just here it cannot Vh> too strongly 
emphasizvd that this is not a private enterpnse In- 
Hteavi of buying the boats directU tbe Government is to 
organize a corjKiralion, 51 jht cent of the slock of which 
Is to be paid dirvs'tlv from tbi' Treasurv, and if the re¬ 
maining 49 per rent is not taken b> pnvate siibsonption 
then the Government takv's that also The Secretary 
of the Trtiaaury and the Sis-retary of Uoinmi'n'c exereise 
certain supervision over this corporation with ihrwi 
others who eonstitute a shipjung board We have been 
informed that the ITeeidenl is to have contnil of tius 
enterprise. But what I ask is, How is tliat policy con¬ 
sistent with pnvate business of a pnvaUi oorporation? 
Tbe fact of the matter is lliat this corporation k a mere 
mask It Is a Fevleral enlori>riw' Now a citizen can 
ship munitions of war pi a belligerent and the Govern¬ 
ment is not comfK'lled Pi intervene If the eilizen's 
boat is caught, he loses that which is eontraband in hk 
cargo, but the momonl the Government of the United 
States does a thing of tliat kind, it. is an act of hostility 
leading to the most serious compUcalions You cannot 
get out o? that situation by passing a bill of this kind 
and going through the fiction of organizing a corporation 
of toe District of Columbia 

It k simply preposterous to lielieve tliat a Government 
Board entering into this Imsiness wutboul affiliation with 
the afaippors, without wharves and dov'ks, can utilize 
thoae boats and carry aiiv more freight on them than the 
private ciltBen who has maviv' it a Imsiness all his life 
The soheme is foredoomed P> failure by the very eootiomie 
neoesaities of the case, and if tt should be oneo set afloat 
and include the purchase of beirigenint shifis, the llnited' 
States will be very fortunate indeed, if in addition to a 
pitiable financial failure, it does not find itself with a 
serious International quarrel upvm its hands. I should 
tremble with apprehension if tins corporation should 
be organized, and the Isiats owned by it, under the 
direction of toe Government, or as Seorv'tary McAdoo 
hM raid, under the general dirt>ction of the IVesident 
of the United States, should go out Pi soa and be muzed 
by England or Germany on tlie ground that toe oargo 
wa* eontraband or that the ship had been transrprred' 
to our flag by a belligerent in time of war I for one 
certainly ^ not want such a Imiiui of <«inU’utioii, such a 
source ^friction and quarrel brought into our intetna- 
(io&M r«to(to(u at this time, when everyttupf i« so Umeg 
iOatutam m para $9^) 
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In the advanced trenches at Vera Crux. 


(rfcc peril of the for Mhg 

prepared lu meet and repel tt, the certointy of 
overwhelming national durairtcr and dityraoe if 
we itau a* tiro, are immeaturably greater to- 
dap than when Wathington, Adame, and Jeffereon 
urged upon the United /States the neceseUg for 
maintaining armed forces for tfco protection of the 
I'ouutrp. In those daps war gave ample notice of 


Us oomUtp, asuf their 
provisions to meet ih 
sure. To-day sear /, 
heaven and the flni 
blase. 

For a nation 

« tnodem 
is bepsUL JBvery lul 


preceding, and in this the final chapter of this 
series, ii based upon absolute facts, and he who 
tells this oOssntry that an effevtive army of defense 
cm be raised between sun and sun is his country's 
worst essemy. The words of Washington are as 
true to-day as sohen they were spoken: "To be pre¬ 
pared for war i* one of the snost effeotssal means 







A t till' eiiti of 
Huuth, about 


the OiUI Witr wo bad, Nortij and 
three iiiUlloti effectives who had 
seen actual military service In other words, we 
had a splendid unorsanlxed reserve, out of whlcn 
flratclass armies could have been made on short notice, 
we had a verj’ strong navy, and Immense reserves of 
guns and other munitions of war All these men have 
gone. The guns are obsolete, and we are now, with 
greatly Increased responsibilities, absolutely without 
reserves, and with a regular army and mlUtla which 
are. In effect, only a handful of men. 

Falsa Estimates of Our Military Prowasa. 

We have never had war with a flrst<'lass power pre¬ 
pared for war, which we have fought unaided During 
the Revolution, the English opinion concerulug us wii' 
divided, and at a critical stage of the war we had (he 
invaluable asslstaitce of France In the War of 18i:i 
England was engaged In the death grapple with 
Napoleon, and the largest number of British regular 
troops In this country at any one time was about 16,800 
In fact, from the military standpoint, we were a side 
issue. England’s energy and effort were concentrated 
against Napoleon. While we hud Individual, brilliant, 
Blngle-shlp actions at sea, at the end of the war such 
ships of war as we had afloat wore under blockade, 
our coastwise commerce practically destroyed, and our 
commerce on the high seas ausitended. We were almost 
universally niwu'cossful on land up to the Battle of 
New Orleans, where for the first time the British met 
a foe skilled In the use of the rifle and men many of 
whom bad been under tire. 

Moral of th« Loss of th« Capitol in 1812. 

We put Into this war 527,000 different men, we aban¬ 
doned our capltol to a force little more than one half 
that of the defenders, with u loss of eight killed and 
eleven wounded, and this at a time when nearly every 
American was familiar with arms and knew how to 
take care of himself In camp and fleld. It should also 
be noted that the force defending the cat)ltol was made 
up largely of troops drawn from sections which had 
furnished some of the best troops of the continental 


armies The reason for failure and general defeat ou 
laud was because we trusted to untrained, raw levies, 
men utterly uniwepared to meet well-trained troop*. 
The nation was responsible, and showed that It had 
learned little from the experience of the post and that 
It was fktrly entitled to Che crltlclam of Light Horse 
Harry Lee, who said in effect, "That nation Is a mur¬ 
derer of Its people who sends them unprepared and un¬ 
trained to meet In war men mechanlaed and disciplined 
by training.” 

Ws Ware Unprspsrsd and Untrainad in 1812, and, 

RaUtivaly, Wa Ara Evan Worta Praparad To-^y. 

The people of 1612 were unprepared and untrained. 
To-daj we are not only unprepared, but are absolutely 
Ignorant of the use of arms; the population has a large 
percentage of newcomers, who are not deeply Interested 
ill our lustltutions; the possibility of war Is many times 
greater than hitherto; and the nations whom we have to 
fear are alwaya ready. We are, relatively speaking, 
less ready than ever before. 

The days of small standing armies, of slow iirepara- 
tiuii. and of still slower transportation have twssed. 
The jsntslble enemies of to-day are fully prepare<I. They 
control almost unllmltwl transport, and once In posses¬ 
sion of sea control can laud when and where they wish, 
certain that no well-organised or thoroughly equipped 
force will be ready to oppose them. The weakness of 
our military establishment, our total lack of reserves, or 
trained men, or of adequate reserves of material, are 
known to the last detail by all our itosslble antagonists, 
some of whom have more thoroughly trained reservists 
In this country than wo have Immediately available 
mobile army and efficient militia eomblned. This is 
true of both sealxmrds and for the country os a whole. 
What Australia and Switwrland Hsvs AocompUshsd. 

The solution of our difficulties will be found lt> the 
establishment throughout the country of a system of 
military Instructions on the general lines of that which 
Is In force lu Hwltxerlnnd or Australia. Swtfierland, 
with a small population. Is able to put 220,(»00 men in 
the fleld lu two days and to follow It with ttearly 


300,(XXJ more In a weak, and she ha* aaeoatpUahed this 
through the operation of a syetem vAleh lias coat her 
only a little over gflWl.OOO a year. Th* «ftect at thU 
training has been generally beMfidal botta the 


vltercA in the of preserving peace." —EiuToa] 


al welldNdog and economic eiBclency of the tndl- 
affected, and ha* increased their respect for law 
der, as siMsni by the conqimratlvely low criminal 
id the Character of the people. 


Entrenched troops repelling i 




Th* Roaorviat Would PafarioCloaUjr Anawor th* Call to 
Atsns. 

There has been a great deal of opi>o«ltlon to a reserve 
la Ihla country on the ground that we shall be unable 
to keep track of the men. People seem to think that 
the American reatH-vlet is going to be a type of shirk, 
who, wlU be skulktog and hiding when needed for mili¬ 
tary service. Of conree, if this Is true, the country will 
be largely defenaeloea In thme of war; but It U not true. 
We shall have no more difficulty than other nations 
have. Their reserviats have gone back to the great 
war by ieoa of thousands, and done so voluntarily, as 
they were quite outaMe the reach of tholr couniry’s 
authority. 

A system of general instructions In the schools, such 
as Is In force in Australia and 8wlt»>rland, will result 
In tu increased sense of responsibility on the pari of 
the Individual toward the Htate and tho gradual doing 
away with the Idea that, while we all pay the routine 
taxes of every-day life, we are not under any obligation 
to pay the tax on which all others depend, namci.t, the 
tax represented by service In war All history indicates 
clearly that when the cltlsens of a nation full to recog¬ 
nise and pay this tax, the life of the nation Is run. 

Til* ImnMdlaU MlllUry RM|uir*m*nU for the De- 
fens* of the Country. 

To sum up briefly what we need: First, are the new 
organisations for the regular army as shown In the 
table of organisation of the land forces prepared by 
the general staff, the necessary field artillery guns and 
ammunition and other reserve equipment Sei-oud, an 
adequate teoervo behind the regular army. Third, the 
artillery and cavalry orgaulxatlons, fleld artillery guns, 
ammunition and reserve supplies for the militia ami 
the reserve of meu in a word a properly ijalauced 
militia, with Its reserve of men and material. Fourth, 
a great number of men trained to be officers of volun¬ 
teers. Fifth, a gradual biiiiaing up of trained enlisted 
personnel tor volunteer organizations, at least sufficient 
to supply the coast guard troops alwve referred to and 
the oddiUona) troops needed to bring the combined reg¬ 


ular arm} and orflUlu when at war strength up to a 
force of at least 6(K),(KK) 

Modern War* Are Brief, and We Cannot Prepare for 

War When War U On. 

lliiless wc take to hcurl the lesson so cU^arly Indicated 
by the ei|)erlcuce of others ami prepare In time of fs-ace 
all tbls will have to bo done, wb(>n war conics, In the 
hurry and confusion of war, and ll will be a(s.‘orapllshed 
at u frightful cost of life and treasure and with great 
attendant lumilllation, for this countrj Is not prejiared 
and cannot defend Itself successfnlh against nay woll- 
organlw'd force of reasonable strenglh, landing on Its 
shores, without such loss and delay as would be gravely 
dlsaatrous Such a force will take and hold until we 
can organize and build up a sufficient military estab¬ 
lishment to drive 1( out of any area It chooses t<i oc¬ 
cupy idle talk and boasting will have no effect upon 
its (ii>eratlons 

We should strt\e to establish throughout the Kepubllc 
a uuUersal svsiera of ndlltarj Instructions through the 
public scliiKds on (lie general lines now in force In Aus¬ 
tralia or .siwItzerliind Sucli a svsteui will l)e In every 
way beuellclal It will make the American youth a 
better citizen pbjsically, morallj, and from a patriotic 
slandpolnt. it will also grcatlj lncreHm> his e(s>nomlc 
efficiency through the habits of n-giilarlrv and prompt¬ 
ness, which characterize nillitarv tialning He will 
learn to respect the laws, tli(< (ousttinted authorities 
and the flag of his country 77ie sjstem of reserves can 
Ik* maintained very (‘conomW all> and, once established, 
both uillltia and regular armj tan be kc'pt, in time of 
Iteacc, at the lowest strength consistcml with the needs 
of the hour, ttecuusc they can la> promiitl.v (IIIls! up We 
can maintain ten reservists for the regular establish¬ 
ment for the cs)«t of one man on the uetne list This 
proportion mnv not bold gissl foi tin* militia, but still 
the militia reservist will be much chca|K>t to the .State 
than the man who Is on the active list of the militia 
Th* Utterly Viciou* Bounty System. 

We must never again cleiK'ud upon the bounty system. 

iOonoluitcd ON page 104 ) 

































Ab Electric SIhMk to Warn Marhiem 

By Oar Parb ComsaondMit 


A NKW appnrHtnR which l»i likely to be of KTeat *cr- 
vlce In Hli^tiiilUii: between ve«ia>l« at son l« the 
Htfrlot nlr elren, It l)eln(r oDeratwl by an electric rootor, 
white the K(niii<lH are produml In the ahai>e of Mon» 
algnHle Iw an electroiunimet tlevlce It will eerve mainly 
for lunkini; connection Iwtwcen warahlps or even «ub- 
tnarlnee wheti In more or Ie«« oomimct itroupa, aiul will 
be \al«nl»le for trniiHmittlng orderg, for it can be dta- 
tinctly heard at a distance of at least railw More 
rellalde than ofdlail alKnalM, for It works In all 
weathera. It la eonsldered na more itraetlcal than wli"®- 
lc«a tele^:raphv for ttils cIhsk of idiort dlatance otierat- 
IniC The I'Veneh navy Is Interested In the 
matter, aial Is now enttHKed ni>on official ^ 
tiiala with ii \ lew of adoptliiK it mam hat- 
tleahlps Iin«-ed on the toji of the niaat, j 
the sounds will ciirr} at sea under the l>esf 


Is deslKianl to pri 
prin<ii)le of an 


jets or InipulHes, and as the inoveinent Is 
\erv rapid. oviIiik to (he IiIkIi sihsmI of the 
re^ol^l^^^ plete. siaii iinpiilses fto to form 
an andllile nolt> siieh a.s is lieanl, for In 
Btanee, on an antoiiiohllo siren Hy vnr,\- 
liiK' the spessl of the rovohins part, low 
or hltsh notes ean be einlttwl The IllPrltit 
dtnlee vises the stiine prlticiple. hut Is de 
slpiKSl to seeuie a ver\ jsiwerful svunid 
which will cim.v for 1% inlles or more 


the iWKsinte of th(> air. and within it ro¬ 
tates a coi resiMiiidliiK is>rforatv*d cv Under 
so that the air leaves hv the seds of holes 
in llxed and levolvlng parts, on the siren 
principle What Is now desired is to oh- 
taln a isiwerful eurrent of nlr, such as Is 
needed to jirodnee a verv loud sound This 
Is done hv the use of threv' separate roturv 
blowers which He In the thrive flat chain 

bers seen Just helow the siren prujior and - 

act on the three-.sta(,’e iiriiaiivle to pi (since 
a isiwcrful current Helow these ohiim- 
bers Is a set of holes for admittini; air 
The bottom H(juare part of the device eontuliis an eU>e- 
trlc motor of uprlsiif Kind, and the shaft of the motor 
runs clear iiii to tli(‘ top of the upiairatus. carrying the 
thre<' nlr hlowois ns wv'll ns the rotating cvllnder of the 
siren pro|K-r Thus siren and blowers are all rotated 
by the same motor 

An Ingenious pilneliile Is emiiloyed hero In orvler to 
produce a \er\ strong air etirreiil for the siren, and, as 
will be seen in the section, eatii blower or flat blast 
fan works inside Its chnmlKT In such a way us to 
take in air at the middle next the shaft and to drive it 
to the edge h\ the use of sets of blades us tn the visual 
blast fans, so that the air leaves the (Slge of the fan at 
B high r.Hte of sisssl The blades are so deslgnevl that 
this Sliced is higher than ihul of the rotating blower 
Itself Hut above the blower and inside the ehaiiiber Is 
mouiitod a set of fixed blades or wings, so that the air 
IMlsses lip from iho edge of the blower and through the 
fljed wings befoie If ri'iielu's the (suiter sjHiee next the 
shaft Hv this nieaiiH the sjMu'd of the air Is trans¬ 
formed to piesstire Then (he air enters the second 
blower, and so on to the top, so that when entt'ting the 
•Iren the nlr lias a high pressure due to fliese eotnhlnevl 
effects Sliced of the motor is .''i.OtXI revolutions tier 
inlniUo It reinaiiis to Ih> iiIiIi‘ to form the Morse slg 
BBls by euttfiig off the air when needed. Hetwwui cyi- 
liider and outside luirt Is a rotating sleeve which takes 


SC!{ 3 «l»lCA)ia»CAN 

the form of • erttoaor wltfa Mob romopontllng to the 
foroMng. K worta to ond fro, oHd aemo m • Mrtto* 
to Btop off the air «• «Uow It to ptro. Motliig tb« 
abutter bo th«t Its hotea correspond with the outside 
holea, the air can eecttpe, but when the BoUd part* come 
opiwaite, the holes arc closed off. At the top Is a DWf* 
not device for woAtlnc the shutter so as to operate It 
by a Moree key. Were the shutter coupled momentarily 
to the rotating bey, It would be drawn forward by frlo- 
tloa to the limit of Its stroke, then roleselng It would 
allow a spring to bring back the shutter to the post- 
tloB. This coupling Is done by the use of a rod wHh a 
stusll tfork washer, which serves as a “clutch" in order to 
couple the shutter to the rotating cylinder when the rod 
1b lowered, so that the washer touches the inside of the 



Electric riren fer atariMt uec. 

V 

shutter and the flat top of the cylinder at the seme tlme- 
i'his nsi is worked hv the magnet, so that the usual op- 
orrttor’s Key can pnaluce Morse sigimle from the siren 
Ottlelal l»>stg were made with the apparatus before a 
tisiiiiical commission from the French uavy, and it was 
found that even under unfavorable c-oudttioua of wind and 
IKisitlon of five siren, the signals could be taken dowm 
aiiywiiore within a radius of 1% miles using low, mid¬ 
dle. and high notes .'Ifter using it on laud, further 
tests were made at sea, with equally good reaulta. 

Equipping the Automobile for Trarri 

By ChariM Ahna Bytn 

T IlBItK have laven many suggeatluns made for eqnlp- 
lilng the outomoblle for extensive travel, hut prob¬ 
ably one of the neatest, most complete, and m<wt 
practical arrangements ever devised for such purpose is 
shown in the accompanying photographs. This Is truly 
a touring car tir lumv And more than that, it has been 
put to a thorough test, having recently completed a trip 
of HPivroxlraately 1,1100 miles, extending from Denver to 
Isvs Angeics It made this trip over what is known as 
the Santa Fe-<irand tlanyon-Needles route, carrying a 
total of seven isisseugers Fifteen days were required 
for the trip, stops having lieen made at various points 
along the scenic route, and at no time were the ac- 
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sbML' ^ heading U 

topv mikt> atom " 

thero aro MMOMente itisk iMte ' 

gdns, fMdng: tackle, and afosr 'hqiilpiiM ^ 

wttb ptiloini and cushions paielted iA'Ori'tligK ' 

■eats four gteel 'rods fWail'IlN 

_ at oanvas a« cawMl. ^ 

concealed sooketo on tIi*'S^"br 
and two Bleeptuc 

outriggers. Ttw side ewMntl»k’gM."fliC'era 
leagth, and these hsekie down 
guy stniiia, providing a good gbeltsc. 

Heverat planke, rather heavy, «r* 
strapped on the right ruantag hflcPd, 
which ate eonvertlWe Into a table ou the 
rear of the car or Into a bed, as the poea- 
slon requires. There Is also a ttaatf 
which is anchored into the gnraOd with 
drive plna, and on this It (a bat a mutter 
of B few minutes to make a coogdrortehte 
double bed. 

With the two side beds, or bannnnCfcs. 
the double bed oh the running board, and 
room for three in the berth IhuMe t)M eftr, 
seven persons are ivrovlded wltJk. cotefort:- 
ablc slee)>ing quarters. It requteeis but a 
very few minutes to traiis{X)se the cur of 
the road into a completa cusop (of the 
night. 

The ear is clectric-llgbted tttreugMtt. 

In every place conceiWihle there «» fgsuli 
comivurtmetite tor various m m e sus iy uMt 
cles. and the certains, lamldrii being ntB* 
ised for covering the hammocks ut ni||ht, 
offer protection teom relny, wlnd^.«* 
cgtreme hot weuther while tmyeitth^ ' 


The CvneBt S opp le t n wt t 

I N thecinrent BoatuTme AMuawAu Hffte- 

ruuiEUT, Na IMJl, tat Feimury SHt, 

- 1015, an article on fiooisn Techidte ioM 

Indnstry in Burly Oerauoy deMorlhen a 
condition of affairs simitar to thoue 
olutmed to exist at the present time be^ 
tween Oermany and her neighbors, and suitees>te< Ihp 
origin of many of Germany’s Indnatries, Bterimuiteu] 
Systems and Their Functlous In the IVrelopteeM at 
Organism deals with important questlooe of iteiffiaauM 
functions Influouclng natural selection, A l^yulutag^ 
I'uule dlscnsees curious cases of hypaicuis attd esith- 
lejsiy In insects, animals, etc., and is of hitenue IntfaMBt 
to all engaged in hlological study. The IHdnnlng of a 
Web describee, step hy steii, the actual oamriruotleu flC g 
spider web, sbowlag the wtraderful engtneurlng isstilKlte 
of the insect A beaoUful aeries of UlUBtrutttMM Ah’ 
company the article. Standardising ^ Agt 4t Vok* 
Production deals with the hindauietitul {tflnctphtu, tuMl 
the recomueigiuttomi of the receut New York fttafie 
Vocal CoogreoB. The Chemistry of the IIMwMiMiiM 
Uas Mentle Mle of the principles and the pfoneeaw iB 
the making of this familiar llglit The ArttSda) Pro¬ 
duction of Pearls tells how the Orientals induce fb« 
oyster to work accordlog to their wishes. Color PM 
tograpby reviews the history of this brunch of {dfofo- 
grai*lc art. and describes modem methods. The uMSc^ 
on treating gas {roih furuavos is concluded. aM HmM 
Is a good practical ^eBcrijitimt of how to nmlni « Iftiip 
Plate OkyAeetylcne Welding Ontflt Ttiure »• U.vMW 
of iMdicNM of new and valuable hooka nwBotllr 
Itshed, togethBr with a munber of titort. toitf MitipniitiW 
notes. 















ttM fictim, tlw tMiB MialpiMil with osytm hatoMM. 


tiivtog artificial riMplratloii I 


e eo«te«tt tlM Univeralt/ of WaihiBftoB. 


or tlir reQulrcmcuta 


I N tlM tttnte of WMUmcttm a team of miners eaulpped 
ai(H|i eoqriteti bnbneU repreaenUi tbe town In the State- 
wldii eoirteatB tlwt hate of late jreani become ap annua) 
Hlfatr. Dm laot Vint Aid and Mtm Reecue Conteat 
wae atafsd on the eampua of tbe Unlrerelty of Watt-' 
iRgtua, Seattle, and prlaee were Hdven to tbe wUiuliiK 
teanw. 

A tacsa donuny mine abaft waa Imtlt before tbe oon- 
veotlott and tbe vartooa tetuoR Iwooatat tbetr own etiulp- 
ment tat the conteeta. Six aventa were held on each of 
two days. In tbe team eventa, each town or mine waa 
ret>reaettt«d by aix man: a captain, four men to do the 
actual work, and a man to rattment the victim, who 
wall obHsod to aubiutt to bandaifltia and artUkdal ree- 
tdraUnn tor two ralnutoa. ArmA lasa, back, and faee 
wera iMutid op after tbe ‘'reacne” while the pulmotor 
waa being appUed, and tbo team that fulfilled tbe re> 
quirmaenifi la tbe aborbrat time won tbe event. 

An exUblthm waa given to show bow a reactto team 
would wai% under apedal drcunMtanoea. A man waa 
alld into the dummy ahaft and reaoued, the tdgm pne- 
tondlng tbgt be had gone In too koou after a abAt and 
bad been ovaroMae by fumea from the exploded powder. 
Another event waa the rcacoe of the mau during a abaft 
fire. Before the team oonid leave In good order It waa 
' to toal ttit the buruiog abaft Tbe United 
Mined 
the 


tbeee atay in front of the claatt ali of the time, and 
credit la given tbe aource aa each la taken down and 
used. 

Lantern slldea have been made of N<i«. 3 and 1, 
ami tbexi* two form the basla of a 45-ininute leitore to 
each of four claaaee each aemester—a amnmary of pre- 
vlona dtacttHHlou—a final preparation for the vlatt to 
tbe goa plant 

Gsartraethiff Selodom Cdls 

W E have already given a tew practical bints about 
prppartog a baae Cor oeleiilam jcells from slate or 
Other material, and would now say a word alxmt how 
to wind the baae with platinum vlre. Cotwtructors 
Who make a bumneoH of producing aelenluin cells will 
not employ any other metal than platinum, mr other 
raetaM are aatd to be affectod by the contact with selen¬ 
ium. Thle wW, of oourae, alter the*'electric rerirtance 
and malm tbe cell variable with time and ginterally Itad, 
while udth plgMaum no eueh effect U Reeu, as Is beetdes 
attMted by the brightnewi of the platinum, wliile copper 
when removed from eontact with Helenluin. Is seen to 
have a hla<^ mrfaee. In precurtug platinum wire, car^ 
tdKMild be taken that It 1 r reeled off upon a etiool, aud 
not wowMl off an one would naturally do by hand, for 
thla reanlte In twlatlng tlie wire at,each turn, and It 


thUR has weak pl(i<t*s whleli are nliiioHt sure to Iiu'hU 
aftcrwanl. to the giciit detriment of the vmiiU 'I'lie 
HHUie holds (tcMNi In nindliig it off from one spool to 
another by the nmnteur A (jimhI method of hiindlinv; is 
to use a common spcxil mid anew it down to the tidjli’, 
then by looNcnlng or tlghteidni; the seiew it < im he 
wouikI or unwound, for Instanee in (leaning tlie kiu 
face, whiilt Bhoiild l>e done In ehunioiK skin wet with 
alcohol to ruoiovb grease, then Itamlng the wire in a 
Bunsen burner This Is a usi’ful preeantloii to lie suie 
that all Imimrltles are removisl Suhscsiueiil liaiidliiig 
of the wire should be done Ii.n paiK-r to a\old loui hin« 
with the fingers 

The wire Is fastened to the liiise lie wrapping it 
around a few times thrnugti one of the two small holes 
tbat are drilled in eadi end of the slate Imse, tlien with 
alKOit a janl of wire off tlie s|H»oi, the is'll is tnnnsl 
about In the liHiuls so as to do the wrapping in the 
giooves, always kis'plng the win- taut as one apiiroaehes 
the siHsil ; then liy nnserewing, anotlier card of wire 
can be released When the (>ell Is full, the end of llie 
wire Is fastcjiisl liy wrajiiilng in the hole at lliat end of 
the slate Nntunill.c eicrt other groove is left free, so 


wrap 
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Him to Gm tlkg aden' 


A TEAf^BR eg ebciila- 
trjr In a WlnocapoUR 
high, acdmol haa found gowl 
uae for the Sciaimnr 
AHsaicAM In hwr claoHca. 
Ibe aommiHiaybig photo¬ 
graph at the front of her 
rcdtatlon room sbowa how 
she pmaenraa and Uaea 
“some of the great amdant 
of helpful material the 
bCffcKTlnO AUKatCAH glvto 
for bl|^ adtool work to 


Tb« exblbltM above tbe 
blackboard are. Jnw left 
to right t 

1. I>r. WBgy. 

2. Obart aitowlng de«hM-. 
tkm of the ma tftetBtokle 

and matrafactgrad itrodudU 
from tbe mw matbrighi. 

& WKter ggA {Ihtim tbp 

tknwmpto ItitHHoAir.} 

4. <3oa» fffia. iVrom the 
Hcnmtnrtc Abmeait.) 

1^ Dtbwtug , ihg dtotga. 
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the same way By pnssssllng in this wn,\ ilie wire is 
never twisted, and lireakuge of llie iiintinnm Is a\((idl'd 
ns much as po'X'lble Before coaling witli selenium, the' 
cc'll slionid Ik' kept In a 
tiglil ho\ and iinlte free 
from dust 

t'apt. DruRRilov'a Arctic 
Expedition, which left 
I’etrogriid in .lul\, 1 !• 1 3. 


where in tlie An'th ths'iin 
and maj l«’ drifting west¬ 
ward iioith of I'liirii' Josi'f 
Land oi Spltshergen The 
ship was eaiiglit la tile lei' 
In tile Km 11 Sea in August, 
1913, and drifted for a ywir 
and a half In a generally 
iiorllieily dins'tlon Du 
April ilrd, 1914, when the 
\t>ssi‘l was at niHUit K 3 
deg. N and 0(1 deg E, (he 
iiiati' and thlrtis'ii sailors 
left her, and two of them 
were found in Kraiir, Josef 
latnd li.v the Si'dov e\|itsll- 
tloli, W'lth wlilih tlie.v re- 
tnnied to Kiissln last au¬ 
tumn Notliliig further has 
ti e e 11 heard of llrussllov 
mid the |sirt of ttie exinsli 
til'll wlihli remuiiusl oa tlie 
shill, the "Saliit Anna ” 
Meanwhile. Is'fore news of 


t h e alHiv 


leheii 


i'lilfc iHW t 

.sr.; f"'e,-, 1 


Etmiix' a relief e\,xsilthm 
under ('-apt Sveialrini, on 
the “EeliitHe,’’ liad ls*<'ji dis- 
piitelus] ill SCSI 1 eh of the 
missing explorers, and fol- 
lowtsi Their Inletidtsl route 
to the eastward At iires- 
ent this exjHslltlon is ri'- 
imrtc'd to he in winter quar¬ 
ters on tlie Taimyr Penlii- 
snla; 1.1', hi a reiclon some¬ 
what remote from tbe prob- 
abl« location of the Brwh 
Iftpr party U 0fiU aUf«, 
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Portable Stomp Boring Mndhine 

I N the Staten of Michigan and Wlaoon- 
sln, and also In several Southern States 
and on the Paelllc Coast, there are large 
areas of uudeveli^ied land, which at one 
time was covered by heavy forest growths, 
and which, after being “cut ove-r” by the 
lumbermen, was abandoned as worthless, 
and eventually taken over by the State 
governments tweause of non-jjayment of 
taxes OceaBlonally a small tract of such 
land is taken up by some energetic for¬ 
eigner who, by extreme patience and much 
labor, manages to clear n small acreage 
The land when once cleansl Is highly pro¬ 
ductive , in fact, some of the most fertile 
land in the rnlted States is contained in 
the sturaierldden sections of the great 
lumber States 

KtHvntly a machine has been devised for 
removing the tree stumps Tills maihlne 
(Xiuslats of a 114 horse-isswer gasoline 
engine mounted on two wheels titled with 
a light frame A countershaft is raounltsl 
on one cud of this frame, and is otierateO 
by a licit from the engine To the end 
of the countershaft is attached a univer¬ 
sal Joint, connected to a l|-ln<'b shaft, 1 
feet long, and koi-seated on two sides 
within 0 Inches of the end ITils shaft 
Blldes In a hollow tntw, % Inch Inside 
diameter, and the tube and shaft arc lo¬ 
cated by means of two keys which are 
fitted in the end of tbo hollow tube, uutl 
held in position by sleeves which screw to 
the tulie 

An auger is fastened by a chuck to the 
hollow shaft, and is U inches in diameter, 
with a 3-inch shank, and 30-lnch barrel 
The shaft Is littiHl with a cross handle 
located alsmt IS Inches from the auger, 
but which can Im* shifted to any desired 
poaltlon on the shaft The puriawe of 
this machine is to liore stnmiis, for burn¬ 
ing, and the auger, when boring into 
eound wcskI, feisis Itself, the o|>crator hav¬ 
ing merely to steady It with the handles. 
After the hole is bored, the auger can 
easily he withdrawn while the engine is 
running Under bad conditions, such as 
hollow and unsound stumpe, the auger 
will aometimes need crowding by pressing 
the handles 

III order that the machine may he oper¬ 
ated by one man, a bole is drilled in one 
end of the handle for a % lnch slian>«ued 
pin to slip In and the bar is swung into 
poeltiou and the pin inserted In the 
ground to suintort the auger while the 
operator starts the engine. Ho then lifts 
the boring pin and applies it in any de¬ 
sired position to a -ICi-degree angle, and 
bores the hole 

The methotl of procedure is to dig a hole 
approximately 14 inches deep along the 
top r<M>t of the stump with an ordinary 
spade When the stump is pitted the ma¬ 
chine is wheeled into position on the op- 
iwslte side and the auger applied to the 
top root as close to the ground as possible. 
Its course through the stump is down¬ 
ward at an angle of 46 degrees, and It 
emerges at Uk- bottom of the pit It is 
tbm withdrawn and shavings are placed 
In the pit surrounding the auger hole and 
set on fire The flue created by the auger 
bole ascending from the pit at an angle of 
46 degrees, draws the flame through the 
hole and thus fired, it burns outwanl and 
downward until the stump is entirely con¬ 
sumed. 

In a recent teat two men ojierated the 
machine, and only one gallon of gaaollne 
waa required to bore one hundred stnmpa. 
The machine weighs a.'at isninds, and can 
be traiwported on a one-horse wagon or 
wheeled by hand by the two operators 
tram stufop to stump on any desired area. 

A CSty «l Piles 

O NE of the strangwt cities in the 
work! to Brunei, caipital of the State 
of the same name in Sorueo. it has 
Venice completely uotdoaa, for not only 
are Ita U'** 

tire city to butt IMP**- The city 

to located on Ite houses 

being ooartroo»pd ««Sm 
frmn tlw NlboQg «•!»,« 1904 


AMERICAN 
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■ mm 

Valldys 

nemrtty, «M h amaU qt ifc* to 

atooTaised tb^' la the eatly part of the 

ntneteenth ttonCiilty'BiKiBri 

,«iHurten of' the tathooa 

’aod a market for the alavo trade. C > 

TIm Tsfpewritar tat ^ 


Boling a stomp with a portable machine preparatory to bnnihif U. 



A fUnt that will type news bnlletlai at the Paaama«Paeific Sxpoetttosk 



Arttfleial spider web a« a lawn deeeratioii. 



O NE of the exhtWte at the PanamndN- 
clflc Exposition which can bardSy es¬ 
cape ohaerratkiii, is a typewriter of glgau- 
tlc protiortiotM. Lest their prodact he 
overlooked among the myriads of ^ytte- 
wrlters that are to be put on exhibttieti, 
an enterprising ctnnpany has had a ma¬ 
chine built 1,728 ttmee larger than a etaiid- 
erd typewriter. It to not merely a ootpeetl 
image, but a working model tlmt actually 
writes; and during the Expoafttou It Will 
type news bulletins on a sheet of paper 
8 feet wide, In lettera 8 Inchse hiidl and 
2 Inches atwrt. The monster machine wlli 
be operated by electrical connectlaa ndth 
a typewriter of standard dlmenshma. Ent 
Instance, on depressing a key at the mnall 
machine the oorrespoudtug key of lh« 
large machine will remtood. A levee to 
used for the return of the carriage and for 
line opacing or rotating the eyllader. Hm 
big madilne weighs H tons as agatoet 
ao pounds, which to the Weight of a stand- 
ard machine. It to 21 feet wide, fai ao- 
tloD, by 16 feet high, and requires feSF Us 
upermtloii a room measuring 28 by 20 by 
26 feet The ptaten, 0 feet fl inches tom 
by 21 Inches In diameter, weighe 1,200 
pounds, and the carriage SISOO pstoMbL 
Each key cup, whicb to the part s( a 
typewriter that to pressed by the flnpna, 
to 7 Inches In diameter, while eadb tnM 
bar to 02 inches long and weighs as muph 
as a standard typewriter. This mammptb 
typewriter has been under eoswtraetkm 
for about two years and cost llOOlkNL 

Tlw Larfert Web tat ttw 

Werid 

By Rehert H, MmUmi 

T he largest spider web In the wtwld 
was spun, not by a qplder, but by ho- 
maa handa It stands on the lawn at a 
Oblcago man’s country botoe, and to of 
such ttettendous stoe as to startle the pas¬ 
serby when be first sees it 
The oTestor of thin Interestinf oddity 
conceived the Idea of attmnptlng to sea 
bow closely an actnal spider's web could 
be reproduced with rope. Betecttag two 
Immense trees on the lawn of bto hens, ks 
spun between them this spider's web, forty 
by sixty feet which is so strong that a 
boy or man may easily Climb to the esuter 
or tediof It 

The wsb faces the main thoroughfhru, 
which pasass the house, and to one «f the 
mewk fsadnstlng country ground dsoora- 
tlons over seen. The qdimsr could not at¬ 
tain the minuteness of the actual sptdkrk 
work, but came so near to it Biat the Illu¬ 
sion to almost perfect The iml g ni MMM at 
the undertaking catches and faacluatss 
every eya 


Watch WUh One Hand,—WhBe watslms 
without hands, or wiUi but a stngto touHl . 
are by no means new, an ingfUiiaas wateh 
of the latter class, of Ftanah make, is id* 
teresUng. OnasomWrolsattoetollwf^ 
dial idate to a soalo graduated to hriltoato 
minutes. The lower part of ttw watdi fnpb 
hasaraited plate, s«d pro;|setliq[(N^ 

it to a wide pointer wfaioh pMsto aiojU 

seatoof minutesy so as to 

figure. Near tlmeiritdj^ lddkteried. 


4 HfiiM* tdfr bii4 Attom. 
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Fortified 

Tires 


Achoo!—and he sets ^ 
free milEons of germs 


W HAT of your own 
tfarott, when • per* 
•on with an infected 
throat •uddenly ineezes be- 
•ide you ? !• it protected ? 
Or mutt you inhale the germi 
that your fellow men tend 
Bying and take a chance that 
your lyttem will be able to 
repell them? 

In rrcry crowded plae«, — 


DiMOIring in the mouth with 
a pleating and refrething tattc, 
Formainint rcletMt a germicide 
that Howt with the ttliva hiio 
etrery tiny crevice of the throat — 
dettroying the germ*, blocking 
their entrance into the tyttem, and 
toothing away the irritation. 

And coming in such a handy 
form, fotmamint makcf it e«iy for 
you to gift your throat thit need¬ 
ful prtUtutH —a* well aa to get 
prompt reliif when the irritat^ 
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MAILING LISTS 


or UKtlvtaoala Bend tkir ow OMsplate oeUloa 
aliawinc DnaiOflal count on 7000 elMetaoattaiw. 
aim aoeotal petowon tko-eliiilletaateni. 

R08S-C0ULD. 412-ft M. Sth 81., ST. toms 



Soldering and Brazing 

(or ntssdy sQ meti^ indudil^ luch difficult ones as cast 
ironliaid abmtmtrau tiaveheen the subjects of hundreds of 
psttgrophs is the Scidibfe Amenesn Suwlement. We 
(juote a few of the more importaat articles, as follows: 
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This is what wc mean by Goodyear For¬ 
tified Tires. In five ways—each exclusive 
to Goodyears—they are fortified against a 
major trouble. 

These Five Ways 

1. Our no-rim-cut feature fortifies against 
rim-cutting in the best way known, 

2. Our “On-Air” cure—used by us alone 
—ends a major cause of blowouts. It costs 
us $450,000 yearly. 

3. A patent method reduces by 60 per 
cent the risk of loose treads. 

4. Six bands of 126 braided wires in each 
tire base hold tires firmly to the rims. 

5. Our All-Weather tread—tough and 
double-thick, sharp and resistless — offers 
ideal protection against punctures and 
skidding. 

Remember, these are all exclusive Good¬ 
year features. No other tire offers these 
defenses. And each contributes vastly to 
the staunchness of a tire. 

Together they have made this the domi¬ 
nant tire of the world. It outsells any 
other. Last year we sold about one tire 
for every car in use. 

Won’t you try the tire which so excels 
all others, yet costs no extra price? Any 
dealer will supply you. 

THE GOODYEAR TIRE & RUBBER COMPANY 
Akron, Ohio 


GoCJaX^TCAR 

^ aaa«H.Ofno 

Fortifiedi Tires 

No«BU:ut TivM—"On-Air’Ci " 
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at the temh 
goes on, the fight 
gets Cheaptf and Better 

Already you have aeen triumph «(fer tri- 
umph n {thia fir-teaching MAZDA reaearch 
— MAZDA Ijunpa that give three timei the 
light of the old-atyle carbonlampa without uaing 


of a year or more ago. And to at the yeara pan 
by, you will tee new lampa and better lampt come 
in—all with that mark of MAZDA Service etched 
upon the bulb. 

For the mlation of MAZDA Service it to find the 
PERFECT light. And atui^ing, teiting, experi¬ 
menting day alter day in our Reaearch Luiocatonea 
at Schenectady, acientieta are aeeking new kicat 
m illumination, new raatcnala, new methoda — 
and communicating them, when approved, to the 
various manufaclurera who are entitled to receive 
MAZDA Service. 

Thua the mark MAZDA etched upon a tamp ie 
always your asaurance that back of that lamp, and 
back of its maker, whoever he it, atanda thit un¬ 
ending Service of the General Electric Company 
— and that the lamp eo marked embodies the beet 
ecientific thought of the time 

GENERAL ELECTRIC COMPANY 



The Giminkmeiit 

(ConoituM /ram page x#i.) 

aAd H in fuproiadty ¥«aitW ^jjN^ f 

tnaintoin noutndiliy wMt | 

for atl. " > , 

Pirndly I wish 

the aUtemont that alMUdy ‘»h* < 

mission of tbU moat uAroetanMIto 
the action of the Adnliiditndini baa \ 

more harm to the very eauae whiefa It a e a fc a-; ^ 
to promote, namely, the «rtid)Jh*h#*iMt,of ♦ < 
strong merchant marim, thatt «sy oAt** * 
influewe that has broui^lt it lioWil to ita J 
present low level. 1 refer to the last that J 
the embarkation upon ihit aohetne for i 
Government ownership (for it is just that 
and nothing less) has had the effeot of J 
driving away private capital which other- ’ 
wwo would have l^een heavily and jtadi- ^ 
moualy invested m new shipping. The J 
proposal to oxptmd $40,000,1X10 for a 3 
Govonimont-owned fleet baa probably paw- ] 
vented the investment of not less than i 
$100.000,(XX) by private owners, who have i 
been deterred from ent«nnf the market ' 
because of the uncertainty introduced into 
the situation by the proposed bill. • 

There are a certain number of ships in * 
the world. The question is how to get 
them into operation. Will the Govern¬ 
ment, with ita red tape and ita bureau- * 
eracy, make theee shipping units more ‘ 
effective than can the men who have made a 
It a life work to manage them? The i 
question suggests its answer. 

Shipping is not like a business in which 
the Govommenl has been engaged wid J 
which it has controlled for years, as it has ^ 
the post office business Here, in the 
winking of an eye, it is proposed to enter ^ 
this field and place officials who have never t 
been engaged in the shipping business m s 
charge of a $40,000,0(X) oorpomtion created * 
U> buy and operate ships Whoever knew 
a great enterprise of that kind to suoceeii ^ 
when placed in untried hands? When 1 t 
say this 1 am not speaking disparagingly of * 
the Secretary of the Treasury nor of any J 
of the oUier cabinet officers. They simply s 
would be called upon to assume a responsi¬ 
bility which they never ought to lie asked J 
to assume. They must enter, without * 
either training or experwoco of any kind,. | 
upon the management of a business highly J 
speoialized, requiring particular skill and - 
experience And if they secure the ships, 
how are they going to operate them more - 
efficiently than those who have made il a ^ 
life work? \ 

The American flag can no more be re- ’ 
stored bv this measure than by a subsidy, , 
than which it is infinitely worse. Under ’ 
a subsidy plan you at least know who your • 
benefloianes am. It is a plain, bonesl, 
straightforward method of attempting to 
do something, though I think In the wrong 
way. You know at least who will get the 
benefits of what your Government is doing. 
But under this plan of buying boats, fixing 
charters, sending them to this or that port 
of the country, and with this or that kind 
of a product, nobody knows who are the 
benefloiarios. It is all under the control, 
not of the general law but of a corporation, 
so called, and it is about tlie nesurest to a 
take corporation of any of which I have 
known for a long time. 

An Undefended Treasure Land 

WonelaM /rum poff* Itn ) 

In nil our wars we have lieen affilctcd with 
Us curse. Washington cried out agalnXt 
i(. It was one of the great evils of ttw 
Civil Wur, II nd yet there arc tlwae wba 
are so short-sighted and fooUxh as to pd* 
vocate it at the preeent time. Its a4kll>- 
tloii means nothing but disaster and the 
looting of the publk* tiwasury. atMl lodi* 
cates clearly on the part all who 
iHwe It an entire ignorance or dlsregud 
of the teachings of history, so fM* as It 
relates to the workings of thh boufity sys¬ 
tem in the Rrmtea of the ftepnWlc. Its 
result la merely tlie assdmblflge pf a lot ofj 
men of unknown quaiUieatUnls, trbo re- 
spund, out heesuse of patrtotliim, Imt 
Iiaerety In order to seotire the Unpaty of¬ 
fered. It Is hot only defeettvo lu that -ft 
iwcuMN a iKwr ty$e ot aanb i»t it to 
vlclouii, in that It derm to »to(to patrtot- 
tsm Qpdti a straight twshc ^ 

pwwort'TtafBwa tow'(to, to’ofik h ^ 

livniA ha-doito ^ 




0 bi|i^[ »rat s*iaNi V mt A 

Att sOMSiwiM^ttoas sW ,MsM^ ra Xftfe to HA 
Osr van prssHss, Mtsadiag eSar -k gswsd St' 
mum tk** alxtjr ys»if», is' wisas mm , 


tfcADE MARKS. PORBIGN PATWTO^, 
All pstent. taeiirti tWsh la st s 
witfiout eo«t to tke it SGiUffiVWlC 

AMEtUCANv , ™ 

MUNN tif COMPAMY 

341 BROADWAY. NBW 
BrasA Offlm, 415 V Smst.Ws*kiaSw«k #C. 

Chn^ A^flr&cMals 


Adv«4Ma« la «M» tmiiisn I* 7 


COlWDLTiMn MArtamArKXMm 

PBYB10IST8 AKD BKOlNKfiRS. RMtaasMlls 

MAnKCTMC I M VnW CTOW a 

IN OOKKBOTIOK wlih dwelainiMnW «t |M««a 

PAnNTS P«MI aMUl 

ot^Sn iS^rqff 

'KiSr^i.Ts 3» 

combination WATKK PILTJin sort OcMin 
bMln psMnt ror ul«. Slmopi to m»kt Plltsrt and 


_ INQUIRIES 

la^iry N<KHt$ Waotsd Uie name sod mMMM 
or a manunuHomr who oon moke t^baovoot 
mode Into peiSrct •ahorai Insarov quoaWtllw. Tbmr 
ore Intanled to ^e tbe plaed coHc Pawlble 
wopd pulp mlcat be aaed 

/o^rv No Utr Wonted to eeciire patenlad da. 
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^MkiimStm 

Diamoml He^r 

The ii{»-tO't^ininute HoJder—Tirith lat 
poi^u end a “ihock abaorber. *’ Worth 
knowinff about. Send for cltrular. 

WMTVOMERY A CO.. Teel Houer. 

t0»-107 Pettoa Str—t Htm Otf 

^ aatnu/UMv (mt# ' 

^“lUdDwir nkr 

I Of(lu4)iieM4MMM>aiM*er7ea. 

lS«ilfcAa««aew*yCe.4ec..g,*te 




ELECTRIC HOME 
LlGHTniG PLANTS 
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[ipi^ a Mraiglit mootteUf: par prevUkd tor 
iUir rnmrViKt. Tin enHatiiHwit contract tor 
I Ih* rtfntlat' army idieaM be ao drawn a« 
to peratiilt BHn to tranirtor to the reaenr^ 
irblito ia eqtUvaiaot to retnmlnr to dvU 
I life m aa freedom of oeenpadon and 
tooffunest la eoaotmed aa aoon aa they 
tire doaUDed. . 

OlaalMrea f lem tlie OwvIm hr i>urollAa 
SIiomU »o AhoUahed. f 

DlachAlve by iwrctuiae aboold be abob 
tofacdr and releaae from active aervl^ 
tbrongfi tranafer to the reaerve abould re¬ 
place It and be dependent upon prod- 
I deo^. In ether wonh. a eondlllou 
> abonld be eatabllahed under which men 
can be tranaferred to tbe roaerve an Moon 
aa Utey arc, In tbe opinkui of the proper 
odtcon, well-trained ouldtcm The men ao 
transferred woukl continue In the reerrv^ 
durlna the remalnlug period of their en- 
Uatment. In other words, If a man 1m en- 
Uated for, aay six years, three with tb^ 
ootura and three with tbe reserve, and 
! quallfiee for transfer at the end of a year, 

, he would then serve lire years tn tbe 
reserve. 

Such an enlistment contract will attract ] 
, a much more tntelliaent class of men than . 
at present. In other words, once this con- ' 
dlMon Is estalillshed, men will come Into < 
I the army frtio hare no Idea of making the I 
military profession a life profeaslon. but 
who do want to qualify to Ite efllcleiit sol¬ 
diers In ttme of war. Our general policy 
ahould be the Instruction of the groatest 
poaslhie number of men with the minltnum 
of Interference with their economic career 
Ewary Amaiioan Boy Has Military aa Wall 
aa aWl ObUcathMM. 

We should strive to impress upon ervery 
American boy the fact that lie has an olr 
Itgatlon to tbe Wtate, from the military 
aide, quite as binding upon him as bia obii- 
gadons from the dvil side, and that obli¬ 
gation la that he should do everything 
tmasihle to prepare himself to render effi¬ 
cient service aa a soldier in time of war, 
and the Htate, on Its side, should extend 
to him every opportunity to so prepare 
himself, Tbe consdouanees of this obli- 
gatloii will make our men more valuable 
aa dtlaena, will give them a higher sense 
of respoDsibtllty toward tbe fftate, and 
will make them more conservative with 1 
reference to war, aa they will appredate 
fully that war will devolve upon them an 
, obligation which they must folfllL 

The Report of the CoiiimMon«' , 
of Patesti 

1 '^ HU annual report of the Cominti«don«r 
of Patents shows that In 1914 tbero 
were received 87,774 applleatlons for me- 
' cbankal [latenta, 2AM aimUcations for 
. design patents, 176 applications for re- 
I Issues of patouts, 8,861 appltcatloos for 
. rmclstratlou of trade-marks, 988 applioa- 
UoDs for regiatratluD of labels, and 
! 434 appUcatlons for registration of 
I prints. Tliere were 41,680 patents Is- 
aued, luoludlng designs; 190 patents 

I rdsaued, stnl 6,817 trade-marks, 719 
labels, and 3.78 prints registered. The ‘ 
[ number of iMtenta that expired was 22,008. 
The toUl recelpte were |245513»2.«2. 
The expenditures were 12,000,770.12. Tlie \ 

. exoetM of receipts over expeodUurea dur- : 
tog the calendar year eudlng December 
aist, 1914, amounts to 1261,122.70. The 
imndus will probably be stdl larger dur¬ 
ing the coming year. . 

'nmre Is also an accumulated aarploa of 1 
17,848,176.16, «u* shown by the recede I 
and expendUores of the office otoce It was 
otgantoed. 

Kotwlthatandlng this large sum that has 
■ been toirly earned and justly bdongs to 
this portlcWr department, ai^ the nmeatr ^ 
' ed representatlooa abowtog tttot the office i 
la overcrowded to an extent that seHoualy j 
: liitertores with and delays the bpatnaas ; 
I Che offioe Oougresa steadily IfUirss the J 
1 sltoattom Mwl the only wfhnet hops «t : 
* bettacment la the poaslbUtty tlwt, adthto ; 
’ tbs next two or thras y«a«« the 4«tetk« j 
• dapbMmetit xaay «efc * »ew hnlidlat, »«l j 
thbi Hffien thte oeewn, m Vmt ORc* \ 
nhy ht givm a vtothto 
, (MtoaM^ hi thh .1^' PA# iNdIdlitg, 
rlrto'.lha itffihMtnw 


^ Jimica:' Mower 

$ 225 . 

A well kept lawnJs“a thing of lioautv ami a jo\ forovor.” 
Qotid taste, ioy of ownership, love of heauty ami civie iinde all 
are expressed by a handsome lawn, lual aa a aerugglv. ill-k< pi 
lawn denotes an owner of oarelf*9a nahits 

SpedAcationh Ideal Junior 

3 H. P. motor (8 A. E. rating) National high tension niag- 
nepi. Travels from 1 to 4 miles per hour. 2.6 inch eut Cuts 5 
acres per day at cost of 20 els, (11) hours) rimihs 40'^;; grades 
Cutting adjustment W ineh to 2 inches Aukimatn- shar|>- 
onlng device operaUsl Oy motor furnisheei with eiwdi inmdiino. 
^ Per Urs. Mtatw. solf club. uiS oouOrr club., w. offM tiiW) 

til. UmI aa tuck Conblutwn RoUer and Mow.r .t #WV. 
Writt foTfialulot UtuUnUni wUh phiHographi of lllcir mai lilnri l,i iriivralUm. 

■ IDEAL POWER LAWN MOWER CO. 

R. E. OLDS. Chairman 

^ ♦! 1 KjOamonoo StrMt L-ANSING, MICH. 


UmuiuJ phjrtical qualities and rust resist* 
ing power Lave intrenched Armco*Aineri* 
caw Ingot'lron in many 
fields. 






\^HEREVER perfect weldinif, liigh elec- 
' ’ trical conductiv'ily, suyicrior (luniliilily 
of paint, galvanizing or enameling w esM>iitial— 
there you will fimi Armeo Iron constanllv growing 
in popularity Of course, the greali'wt feature will 
always l>e that 

ARMCO IRON 

Resists Rust 

duo to ita purity and the unequallerl rare taken in 
itH manufaeture 

Tho superior ensmoUn* |HS.«ll>h> over trnioo ln,» rsusnl li lo In 
•aonted by Iho Knuraol Prodiiri* ('() C'b'volsml Ohio arlbe liu<e 
for lu. Knsmel Table Top* 

good ss'now In iLo Kround for a (wnlurv The SpHnsfuiui Mel*l(i< 
iDsskot ('<«npany of Rprlnafleld Ohio uae. Ariiu o Iron for la-Ulns 
MotaUlc vault, or caakri 


The American Rollinf Mill Company 


Box 54$, Middletown, Ohio 

macii OffkM iu Ckieafo. PlHab«r.lu N.w Yorii. 


Tk* Amarioan Rolling Mill Co 

Bos sas. Mtuaiatowu. Oku, 

PIraM' send me Artnro Oiwksaiul (,11 whi Ai 
















SCIENTrf!CAJ(®IC!ffl? 




Neither ever saw 
a human being 
before! 


A Vmy of thrpo I'l cast on a dcaort island—all that's left of a ship's com¬ 
pany On the opposite side of the island a Imby girl is cast up. Both 
grow up—neither know.s of the other How they survivi—how they meet 
— what they think—throws a light on how our jirehistone anee.stors 
may have lived—a vivid picture of instinct and need for love The 
title of this story is “Primordial,” and it is one of many stories—stones 
that writers like Hex Beach, Booth Tarkington, Robert W (Ihambers and 
others say are ,some of the Ix'st stones ever written by an American author. 
To-day the writi'r of these stones is old, biokcn and pimniless 

You can help the genius who wrote these 
stories to come into his own and you 
can get a new set of his books FREE 


■^OR years he had been a aallor before 
* the maat, and then wiion lie was 30 
years old, came tho impillsi' to writs- 
never had .an education in thi- regular 
we, hut lie hdd to write lie had witli- 


He wrote hla flrat story < 
tub of a dreary little room 
watched him with diseoura 
was written on the back of ci 
he was Ui diRtrihute at $1 I 


At once he was famous. His stones lie- ^ , , 

(fan to appear everv where Be wrote the , 

greabiMt sea stones that ever have been 
put on paper-laughing, stirring, tragie- 
glorious—mean—stories of siiiling-Nessels }j, 

—sqiian-nggers in tin- old days in the 
Araeriean coastwise serMei- and in sirange 
ports—stories of the steam monsters and Yet- Iv-ii 
stones — human — unique - of the long and poor 

•(eel beasts of the deep—the Dread- da\,s beh 

nought that crumbles before the slim and authors— 
deadly torpedo. Slones of mutiny--ot be got ve 
good tights—of rescue—of sLi|iwns3k— poor sills 


stones of brutality—of orimcB and shang¬ 
hai—st,ories of <)ourag<< and wild daring - 
stories wild aut a hurneatie —sea stornss 
laugliing (Ui the sea at peace. 

But stories of the sea and battle are not 
all that he wrote. His faiieien ((lav aboul 
all conditions of life Bead liis love 
slorle.s The story of the inan whowi 
.sweetiieart IS led a.strny. who hail I'vory 
feat II re of ins face ehaiiged bv a surgeon, 
tin'll shanghaied her heirayor os a sailor 
on a ship anil go! a slow and U*mblo re¬ 
venge And there aro stones of love and 
of sweet and tender women And there 
is a beautiful and pathetic story, "The 
Closing of th(' Cireuit,” of a Isiy Inini 
blind, whosi' fnthi'r brought him un so he 
ought all the rest of the worla blind 


nd Yet /e-ihip—Morgan Robertson is old 
ing and poor —for his stories appeared in the 
id- da\,s before niaga/ines paid big prieen to 
,nd authors—and though lie got much fame - 
-ot be got very little nioiiey And fame is a 
poor siilistituto for beefsleakl 


TWO BIG MAGAZINES- 

Metropolitan and McClure’s 

have joined forces to give this writer 
the reward and recognition due him 

WHAT THEY SAY OF HIS STORIES 


'he alilisit writer of sea alorios in this country, 
slnrersly ho|>o tt»t your venture will help 
to sain that rotYigaltlon of hi* work which 
iKht/iilly hU KKX BEACH 

'hr inagle and Ihpfll of the sea. that bring 
k to tin the day-dream* of boyhood 
FINLEY PETEK OUNNE. (Mr Dool^u ) 
know Ilf no ^mB^^<'an writer more entitled 
preservation in volume* III* whole life 


HERE IS OUR OFFER 


We will send yon a handaomo autographed set of Morgan ' ~ ,,, ,4' 

Robertson’s best works In 4 volumes without charge -- METROPOUTAN 
we will pay for them — will pay the cost of getting ' 4.12 Pmirth Avenue, 

them to you and ^ will pay a royalty to Mr. Hobertaon— ^' Ent<?”ray\u^lp- 

If you will pay for one year's anbscriptlon to tlonfor Metropolitan 

Metropolitan and McClure's at the same price you / om™'/‘'ono\»r. “nd 
would pay If you bought them from your news- / wind Morttan Roberteun's 
deler month, and In little ln.t.Hment_a . / ti^rin^ 

Send only 10c. now. You will receive at once the / ri»«« prepaid by you i on¬ 
set of books snd the first copies of Metropolitan / 
and McClure’s. You then »«"«« «; «>*■ * / 

month for months. And Inst b tU. / 

If yoa pmKr to pay oB at one* Mnd only f Name.... 

S3.2S wHk ardor or $S.OO for itoaatifal Ml / 


addros.e. If desired If you are / rg^nortollmo 
at present a siibseritwr to oltbrr nusasdne / fytl ItatheT Miutlnt 
your subscrlptlou will t* extended) /— 


mont/u </ v<n> prrfor beautifui J 


BwMWVer, the reeonlsj which it would bo 
Imponrihle to roplnee, are In gnmt dsnfeY 
trf dootructlon by fire. Another place 
where this lack of room and fsclHtlaa la 
badly felt Is in the Ubrary, WWeh conalats 
of on Invaluable collection of 76,000 scleti- 
tltlc liooks and 2.000,000 foreign patents, 
and which Is Indispensable not only to 
those cmmected with the departmeatw but 
1 h also used extensively by many otbon. 
Here conditions are such that mneh o* the 
valuable material Is not avaUabto for two, 
and the entire collection, lllto the rectwHS, 
Is constantly menm'cd by fire. To say the 
least, conditions lii the Patent Office are by 
no means creditable to Congress, 

A Humming up of the work in the offloa 
•shows that there was a considerably small¬ 
er number of applications awaiting official 
action on January 1st, 1016, than at the 
same date of the preceding year, and 
although the decrease was almost entirely 
in applleatlons that had been acted on 
once, still tills Indicates an Improvement 
A eliango In offlo© practice that has been 
made Is In handling Interferences, Blthar- 
to each of the forty-three examiners has 
declared Interferences, each according to 
his own judgment, and this has led to 
great dlscrejmncles Since December. 
1013, one of the two inw examiners has 
(unsulted with the primary examiner 
whether an tnterfereuci* should be de- 
I'lnred, and fur gn'uter uniformity In prac¬ 
tice has lieen secured One result of this 
system is that since It was established, of 
the total iiundier of iiroposisl Interferences 
reiK>rt<s1 to the law exuinluei 2fl per cent 
liHve been rejeettHl, and la 10 Jjer ot>nt of 
the cases the Issues were modified, and 
tills In s|flte of the fact that 33 ftor cent 
more applienlloiis were pnssetl In 1011 
Ilian during the previous year Anutfavr 
< oiumendnble feature of the new practice 
Is that In case of n motion for dlusolutlon 
the Inw examiner who Instltuteil the Inter- 
ferems' does not hear tbe motion, which 
was contrary to the previous methods, 
where the same examiner who declared the 
interference heard all motions In relation 
to the dlsaolnllon of his action There I 
lire other directions where the knowledge 
Ilf the law exaiiiinera would prove of de- j 
elded advantage, tiotb to Bm' department 1 
and to applicants, and it is recommended j 
that at least three additional law exam¬ 
iners tie appointed—a recommendation 
Mial Uougress will probably l(fnnr<‘ 

An Increase In the Board of Kxnmlners 
in chief Is also desirable, as not only Is 
the prefH'iit business greater than thev 
<uu jirojierly attend to, but In cases of ap- 
IK'als tlic absence of one roemlier frequent- 
Iv leaves u divided Imard, and the absence 
of two susi»eiids the work of the board. 

The numIsT of trade-marks and patents 
for designs Is steadily increasing, and here, 
as In other divisions, asslatauce Is needed. 

Among a niimher of suggestions for 
elianges In the law la one to require the 
clerks ot the Kevleral courts to file a copy 
ol every deiTe»« granting or refusing an 
Injunction hi u suit for Infrlugement of a 
(latent and every final decree affecting the 
validity of a (latent 

If such copies were filed It would en¬ 
able any one to determine the litigation 
In which this (intent had tieen Involved - 
a thing which Is now practically 1iu[ki«- 
sltile, alnce many of the declalons of the 
lower courts are not inibllsbevl. 

Another suggestion Is In regard to pro¬ 
tecting designs. The (iroblems of a court 
In passing u(Min the validity and Infringe¬ 
ment of design jmtents are so simple, gen¬ 
erally HiK'nklng, as not to require the as¬ 
sistance of expert otihiloii. Little or noth¬ 
ing, therefore, la gained by examination 
prior to U»e granting of a patent It Is 
recommended that protection of designs 
be put uiKin a registration basis and the 
few be greatly reduced. 

Orcat delay often occurs from the omis¬ 
sion of the signature of a witness to a 
drawing, frequently necessitating the filing 
(A substitute papers, and Involving tbe 
office and the applicant in much additional 
work; and as sueb wltnewea are of no 
practical value or Imiiortance it la raoom- 
mended to change the law to omit the re¬ 
quirement of wltoesees to algnattuea t and 
to tBcittde an aoknowlcdgaHmt of the alg- 
iiatnra of the speotflcattMtln the hath. 



“AManWauUDie 
in the First Alcove” 

“There are850,000volum«i 
in the Imperial Library at 
Paris/' said Emerson. **If 
a man were to read indus¬ 
triously from dawn to dark 
for sixty years he would 
die in tne first alcove." 

And he would not die a i 
well-read man. | 

But if a man could know what few 
great books are endunngly worth 
while and could read those few— 
histories, biographies, dramas, works 
of travel, fiction, poetry, philosophy, 
and religion — he would become 
well read, even though he oouid 
devote to them but a few pleaaure 
moments a day. 

Expert Advice on Yowr 
Reading-^Free 

For years Dr. Charles W, Eliot, 
President Emeritus of Harvard, has 
maintained that tbe books really 
essential to the Twentieth Century 
idea of a cultivated man coukl be 
contained in a Five-Fo« Shelf, and 
from his sixty years of reading, study, 
and teaching—forty of which were 
spent as President of Harvard Uni¬ 
versity—he has put aside those few 
books that he considers most worth 
while—the few that best picture 
the progress of the human race from 
the earliest timesdownto the present 
day, through the writings of those 
who have made our civilization 
what It IS. 

$50,000 WM spent In compiling and in¬ 
dexing the let, arranging foot notes, and 
Reading Guide, and the muh was final¬ 
ly presented at a co»t of $190,000 at 

T'Hl? 

HARVARD 

CLASSICS 

The Five-Foot Shelf c/Books 

As Masteniiecce at a few seats mibee 

/MtitkodesoUtmhhP.RCi^estf 

My man who caret to read •ftcfeotly, 
instead of wastefully, sbeuid know what 
^ book I Dr. Eliot lelected and why. 

Hs thould know why 100,000 aliiiceMftlt 
men are finding in the Five-yoot ShaH 
fust the mental ttiroubu thay imM. 


There it a copy for ydu—no obltationi 
merely clip the coupon. 

P. F. COLLIER «c BON 

416 Wet* 13th Street, N«w York Oiy 









DoOGEBROTMEiig 
MOTon ciwii'li,. 


You can feel sure that the 
car is exactly as good as it 
looks if you will remember 
the wide experience which 
Dodge Brothers have had 
in motor car construction 



Dodge Brotherg, Detroit 


The Gyroscope 


Tlio mj sltTioas ln'liavior oi Uu' RvroRCd 
OIK) Kroiii II fiirioiii tin, tlio ^vrosoo)),) 
(frt-at priu'ln'iil \aliu) ((■i Ihoorv and it 
(o tho lalcht moment in tlm Sciontihi A;i 
nutuljorH art' of ureut iritfrost and useful 


SctenlUic Amarlcan Supplement No. 1U4 


Sctcntlkc Anaertcan Supplement I 
Sctentliir American Supplement ^ 
U) prottnl rolliiiK of 
Selantifec American Supplement N 


Selentlfer American Supplement No. I«»4 <.m.mio|)ii V| 
ratuti for Prciruling Hlil|)« fioin Hollliig liiKt- uii ilji >1. hlli I 
\fnllon dtwcillMHi (inti iii No 1021 ittitl ill4< [imi‘« ii.- in non 
results fuMi 

SdantUiC American Snpplemenl No. ISM- I In I ln'ors of 
l->roe<-o()C i« an oMwIleni arlltli' OMatfiig iln aijlijoi i inn 
inatloallv, rather than populaili 

Sdentlkc American Supplameiit No. ISSS Ttn- (i^rovop 
an arlhit gtvIiiK a fnll ilwt unslon ol Hit' Innlriinx in hKIioiii 
(iK'inaticfi iiinl In ItuiguaK' alllili) llii iooiiiri’IjinMon of 

lntentitU)i| 

SclanUAc American Supplement No. 171S- \ Urn nl new 

nicnl In t<>rom*)>i>u ifrargn llUmtraloH u now form of gj row 
and niotiiKlng adapled lu nngliiouiUig iutc« 

SclonlUie American Snpplemenl No. IGM Tin (.inwropi 
Halciu'lng ‘Veroolainw taknn o|i Ihli' inli'rtuHng llilil wlinli 
HxroacoiM’ aloiio ntatmn capafilo of ooiiipjing 

Sclenllke American Supplement No. ITIl -(.ironoplr lUI 
ing )»f ^oroplanttH IcfU of larhmt ttuggt'sOtl inolliods ol ni 
tuning •V|UllU>rluni 

Sdentlkc American Supplement No 1773 Tin \toni|< 
(lyttMiufM' Kivt'M (lla4framH of tlm tlvrowropn Hint ^l^ in lion 
applhaitiHiii lo maintaining MtnhllnI of shlpi ainl nionorHil in 

Sdentlkc American Supplement No. 1877 TIh' MiwIi.o 
I'lindphM )>f Hrt'nnan » Monorail Cat \ linid oxpoxilion 

plain.' dog'rila'w tlm laToal ili'glgn of uoroplain «i,ililll/ir I 
wtilrti groal iltlnga arc cxp*'< It'll 

SctanlHic American Snpplemenl No. IBSI 1'ln gi roxtailr t 
of rotar> onafni'e. ila nuiuro and wignlllrani o toi atiuiioii 


361 Broadway 
Nevs \ Ofk City 


When All Other Encyclopaedias Fall 

Look h Vo lo NELSON’S 


tiu' Hiandanl rtfrn n( o i\ork ^h»*i 

K<lii<>rml Htaffs «niplovlnK <H('r 1 JOO of Uic 
irtN th<‘ icUdM* >ho ttr<* authorUi<*M <ir artiia 
writi* Tho fa< t that o\or ^(M) t«K) in 

^ \ 111 iHclf thi- r 

!:hl> n Hivhk* could Bland the imiulHlilon of tin 




j1 Selected List of Practical Books dealing with 

Automobiles, Tractors, Motorcycles 
and Gas Engin es 

Modem Gotoiime Aatomobile Qaestiotu and Answers Relating 

ItaU.-alftn (Tinafnirtlon ami K.-palr fff Modem AutomoMe CoH- 
By VICTdlt W J’Alift r, H X 71* * n - • J 

chith Kio pegcN. NKi iiiimiationH II struction, iMving and 

folding pl»ut* Ptiev $2 V) p e 

^ Th** raoBi complwU' prwtkTki luid up-Ui* ilCpOIT 


" Perpetual Loose-Leaf 

IJENCYCLOR/EDIA 


SRescardi Bureau fcr Special Information 


Besides This 
Great Encyclopaedia 


Modem Gasoiine Aatomobi/e 

lu Ufolftn (lonafnirtlon ami Kcpalr 
By VICTdlt W J’Alift 
('loth KIO pegcN, WKI llhiati atlonH II 
folding plaUM Pilw S‘2 til 
g Thw mo«l cmopleU' practical ami up-Wi- 
Ilatc twaHw mi gaioUm- auVnnohllBw explain 
Ing fuUy all princlplm pcrtainliui V> gaaollnc 
muimohllo and tbHt compoiiool parf« It 
Bontaloa Urn latcxt and mo«t rctlahlc Informa- 
tlnn nn all phaww of auMtaiohllr rmiatruc- 

Kvery part of (ho autnamWle Ita I'nulpmsqt. 
adt'MeoTliM toula. aappllw, xpttfc parta neona- 
aary etc arc fully diecunied It la clearly 
and conolxely written by an expert familiar 
with every licancb of the autamobfle Induatry 
II It not too tochnlciJ (hr the layinan nor too 
elmaentary for tfce atom expert, and la right 
uP'IO'date and oomplete la every detail 

Motorcydes, Side Can 
and CycUesars 

Ootutrodtlaa, Stanapenient Kcpalr 
By VltJTOR W PAGE fll|x7^ 
(3(ntti RSO paSM. lUuatratlone, 
5 foldtas PIBMA Price, St SO. 

1 A new, poaspleM, aim>terluitcal work, de- 
•criMas folly ell leadlnf tjrpee of tnachlnea, 



Gasoiine Engine on the Farm 

l»y XRNO W PUTNAM r.V| x 7,it 

Okith fl77 pagea, tfn illiiatratlona 

g A uarful and practical tmatlae on the mod 
em gaaollm) aigl koroaeiic engine Ita roo- 
itrucTton nianagcment repair and the many 
uaea to which It can lie apnlloil In pmerni-day 
farm life It ixineldem all the varloue houae- 
boW. »hop sml HrM uw»si f»r tbh m>-u»-d*tci 
metav ftnd loclutlt^ ibsousnumvimine ln«Uh 
lAUon. puwor tninatniimon »iid the b«wt nr- 
rsncemtiaC of Uw power pUitt lo reference 
to the work 


M wt rurulufa or morl ' Kncy(.Iop*odla I" frt-alj inuJ nt-w W(inn 

IT 18 A COMPLETE UBRAFV IN ITSELF 

n you with thr k«owl#Hlge of r^nturlew U vno thf rsteori' of nil l>ook 


mrmmtmkf mnmwf •»* ofiDlut on BJtfiVxar toda r 

lUUaa in Bnalwar, Haw TaA, N. Y. 


Th» Present Mimr In Europe Will Change 








































More than 4500 owners 

will now tell you of the wonders of 

The Eight-Cylinder Cadillac 


At long intervals there appears a product, 
about which the whole truth cannot at once 
be told 

If all of Its new and wonderful qualities 
were set forth, before the public had actually 
experienced them, the description might not 
be credited 

When we issued our initial announcement 
of the Cadillac with its Eight Cylinder V-typ^ 
Engine, we found ourselves in precisely this 
position. 

The most ordinary statement of its advan¬ 
tages appeared overdrawn. 

Our certainty that it would revolutionize 
motoring amounted to a conviction 

But we dared not tax the credulity of 
the public, by telling the entire story, even 
though the public has always reposed implicit 
confidence in Cadillac announcements. 

Our one thought was to hold ourselves 
within bounds—to be temperate—to place a 
check upon our own enthusiasm. 

We told only a part of the truth—and yet 
we are conscious, now, that some of our state¬ 
ments must have sounded at least a trifle 
fervid, coming from a company committed to 
conservatism. 

But there is no need now to understate the 
case, because the public knows. 

The strongest statements which we made 
are mild by comparison with those which are 
echoing from one end of the country to the 
other 

Thus we said, in an early announcement, 
that in the new Cadillac “good roads yield up 
a velvet quality of travel undreamed of” 

We said that “ bad roads lose much of 


their terror, and hills seem almost to flatten 
out before you.” 

Many a man no doubt made the mental 
comment that these were strong claims. 

But they are as nothing to the assertions 
which you can and will hear in every city in 
which the new Cadillac is being driven today. 

Again, we said, that the Cadillac Eight 
Cylinder V-type engine “produced eight im¬ 
pulses in every cycle—overlapping so com¬ 
pletely that they melt and merge, one into 
another.” 

And, we added, that this power, “ebbs and 
flows so flexibly that the car can be operated 
almost continuously under throttle control, 
without change of gears.” 

Consult your own Cadillac acquaintances, 
and you tvill find that this condition of almost 
continuous throttle control is a commonplace 
of the Cadillac owner's every-day experience. 

We said that “the motor did not seem be 
dnving the car, but rather to have given it 
wings"—and the Cadillac owner will express 
his riding sensations, today, in even stronger 
terms than these. 

The burden of testimony has passed from 
us to the finest citizenship of the land. 

The uttermost that we might say is being 
outdone by our fnends. The Cadillac car 
itself, and the owners of the Cadillac have 
relieved us of the necessity of praising our own 
product. 

We do not believe that anyone, after nding 
in this car, can resist the charm of such sur¬ 
passing ease, smoothness, steadirtess and flexi¬ 
bility of power. 

Our conviction is that the enthusiasm over 
the Eight Cylinder Cadillac means nodiing 
short of a national conversion. 


Styles and Prices 

Sundard 8«v«n paasenrsr c*r, Five paiMngar Salon and Roodttar, $1975. 
Landaulst Coopa, $2500 Five poasengar Sadan, $2800. Baven paaaangar 
Limouaina, $3450. Pricaa F O. B DatTolt. 









































YOU CAN PUT YOUR FINGERS 
ON THE SAVING IN 
THE NEW PACKARD TRUCKS 


The improved Packard Mmlols fur¬ 
nish the surest, quickest and most 
economical menus of transpfprtatkm. 

They put an end to the rule-of-thumb 
extravagance of horse hauling^ 

There is nothing obscure or hidden 
about their wide range of usefulness 
and their low cost of upkeep. 

You can put your fingers squarely on 
the reasons why Packard trucks may 
be operated with the least expense 
and the least manual work. 

You can sec for yourself that the 
compact, clean-cut chassis has no 
unnecessary jiarts—that all the 
working units are enclosed from 
mud and water—that wear is tak<m 
by small inexpensive jiarts and not 
hy large jiarts more difficult and 
costly to replace—that a minimum 
need of adjustments saves the 
driver's time arul the owner's money. 

Centralized control within easy 
reach of the driver, special electric 
cranking and lighting system, left 
side steering and improved worm 
drive, are additional proofs that the 
new type Packard is the nearest 
approach to the ultimate truck. 

The design is founded on the ex¬ 
perience of thousands of Packard 
truck users and the evidence 
gathered under every possible haul¬ 
ing condition. 

Capacities from one to six tons inclusive. 

\tTiy not have a talk with a Packard dealer 
or write us for catalogs and further details. 



_ i 

(/*/«« S-Ton I nil) 


PACKARD MOTOR CAR CO., DETROIT 








The experience of big business and little 
business with the Dictaphone 


Carrie* a tiKnificant mcMage to every 
buainen man—specially 

To the man who hat never dictated a 
letter except to a itenograpker, who 
write* hi* every word tu^, once in 
*horth*nd and once on the type¬ 
writer— 

To the man whose own time i* valu¬ 
able and who knows the money value 
of the time of hi* typist*— 


To the man who believes he is fully 
informed on the subject of dictation 
s^tems, but may be years behind 
the Dictaphone situation 

If you want to find out how to save 
money, time and worry in handling 
jrour correspondence, lUst reach for 
yopr telephone and call up the 
"I^ctaphone." We’ll demonstrate 
the "Dictaphone" in your own office 
and your own work If you don't find 
"Dictaphone" in the book, -vriite to the 



ARROW 


The mind of the owner of a 
Pierce-Arrow does not run on 
ahead of him in vain specula¬ 
tion as to whether the car will 


time. He soon sii 
feeling of trustfuln 


plans, orcaK an engagement, 
allow greater time for going to 
and fro, or omit doing anything 
that counts upon the faithful 
efficiency of a Pierce-Arrow. 


Thi Piirci-Arrow Motor Car Co 


DimiPAVAlE 


lfy«m Jm't in the 

‘ph»mhoaJt.Ji$ttHaf^ihb "'Maaci 
Ott pin him meMer ItlttthaaJ 

andateikknin. Nalhhi0eIte Thai't 
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74 


to Reach 


1'he 1915 Goodyear 


S-V Truck Tire 


pressed 


(ioodyear experts built 


74 separaft' tire structurt 


this one type alone t< 


give the world this triumph 


distinct step 


upward 


>Jow 2,100 test tires have been 


run and recorded 


ords—the court of last resort 


award S-\' to-day’s top place. 


A Life-Long Unit 


By a secret method we weld into life 


long union the soft rubber tread, hard 


rubber backing and steel channel base 


This feature alone must 


enced truck owners 


In other ways, too, this S-\' towers above all 
previous truck tires, 

A Five-Fold Economy 

It reduces nrc mile cost by givmj^ 10 per cent more avail¬ 
able tread rubber. 

It reduces the cost of mounting by 75 to HO per cent— 
through ending preliminary vs'ork on wheels, and also the 
expense of metal fastenings. 

For flanges, wedges, bands and bolts arc now discarded 
Hence these hghtcr-w eight tires abolish the cost of carry¬ 
ing excess weight helonx' the springs 

They save power also, by means of design, and the special 
Goodyear compound. 


They Cannot Creep 

1915 (k)odyear ,S-V Truck I 


Accept the Word of Users 

W'nti us tur full paniculars—for 
letters front me;) who have used these 


actual use 

Costly “lay¬ 
ups” from tire 
trouble are now 


GoOD/OTEAR 

S-V Truck Tires 


THE GOODYEAR TIRE & RUBBER CO., Desk 132, Akron, O. 

||yb«rt of Cotfdy^Mr Automobile Tirol 

We Msdke DeinoitniAbler Block, Cushion, Pneumatk and 
Odisr Types of Truck Tires 


WxfA the SmaU 
Manufacturer Needs 

T HK largest companies have orpn- 
ized Patent Departments^ which 
are as important—if not more so 
—than the manufacturing force. Their 
salaried patent experts analyze new 
ideas produced by research engineers 
and chemists, secure the fullest meas¬ 
ure of protection, and determine 
whether the idea is worth protecting. 
They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 

A thousand questions must the ex¬ 
perts answer; Is an invention antici¬ 
pated by prior patents? Can changes 
be made in the invention which would 
avoid infringements? If so^ what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 

Such questions arise, not only in the 
business of the large corporations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with their assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slipping away from him into 
the hands of a wealthier rival. 

The firm of Munn & Co. have in¬ 
stituted a patent service for the small 
manufacturer, which is designed to 
give him all the facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with the United States Patent Office 
and are specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
patent standpoint all the products of 
the same class now on the market, and 
determine if it is not possible to effect 
a profitable combination; they will 
critically compare your product with 
that of your nval. In a word, they 
will see to it that your ingenuity— 
the most vital asset of your business— 
is adequately protected. 

FOR FURTHER INFORMATION, ADDRESS 

MUNN & CO. 

MumouorMTDm 

Maiu^aetmtn* Strviee D tfa rtmu a . 

361 BROADWAY NEW YORK CITY 
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FoandMl IS4S 

NEW YORIC, SATURDAY, MARCH 6, 1916 



Subtcrqition Rate* 



Munn & Co., Inc., 361 Broadway, New York 



/'hr '>! Dm jdtirnnt it to tccord acruiatelu, 

Mim/i///, fintl i/ifi'i f tfn‘ UDtlfJ'f* pioi/fffti tn 

ti/t( L /ifjir/t tft/f iind acfitf vcvK^^f 


General Ixicctmotive 

TIF. di'clhlvt' factor iti the fltmiic stniirirlc which 
K swcciilin: to mid fro over (he |)laliiK of Tolaml 
mid r.-iKt 1‘ruvain W not (leii voii llliuleiilinrc 
nor (iraiiil Diihe Nleliolii'i, Imt (leii I,ocoiuollve 

After (Slvlnt? due iiedlt to tlie etrHte>;ieiil BkUl of the 
(termini and Hii^.slmi K»'iieriilB, to (he wonderful iiilll- 
Inrv ellleleiiio of the (leinimi iiim.t, luid to the trndl- 
tloiinl StiilihoiiiiK'SM mid lirii\er\ of the ItnsHlan liifan 
tr\ tt Inis lieuiiiie loideiit iliulti;,' the llrHt sis months of 
till- Brent war thnl the fuiidiimentnl determining condi¬ 
tion of siieeess, foi one xlde or the other, is (he [iro|ilii 
((llltv of (In' eonlendilig iiimle« to the network of 
nillltnr.i rnllro'ids which upiiroiiehes mid everywhere 
covers the (hniiiiu frontiers 

One of tne most lllumiimtlng tilts of lllerutuie whhh 
mivone emi tend nt (lie iireseiit time Is the second <d)ii|i- 
ter of (Jen Koiiroimlkin’s grout work entitled ’The 
ItuMslan \rmv mid the Jniimn-se Wur" (Jen Kouro 
initkln, ns we all know, was the communder-ln-oUief of 
the Unsslmi armies dating the greater imrt of that 
nieinoriilile lontiht At tlie loiieliislon of the war he 
retlied to his estates In IIuhhIh and ilevoNsl tils time to 
■writing this Milmninons work, the second ehiii>ter of 
the (irst MiliutU' of which Is diwottsl to a dlseusslon of 
UuHsln H elioeii tlKinsuml miles of frontiers In Kiirope 
and Asia \| the close of the chaiiler he says "An 
iinaUsls of 'he strength mid r«'sourc*es of onr iitairest 
iieigliliors forced me to the eonelusloii that our western 
froiitiei has neiei In the whole history of Ilnssln lieen 
e\iiosed to Mil'll diiiiger in tlie event of u Knro|M'(iii war 
as 11 is now and Unit .iccordliigly the alleiitlon of the 
War liepailnii nt in the liisl \ears of Ihe ('resent eon 
tuTN sliiaild la- eonllnisl to strengthening our (xisltlon on 
that side mill not dlierted to aggresshe enterprises 
elsewliep ” 

F.mllei in tlie ehaiitei, and in explanation of the dls- 
advantageoU' iiosltloii of Itussla witli regard to (Jer- 
man\ and tnstria, lie sa>s. ■‘The tJerman frontier, 
7fis miles 111 lenglli, follows no natural fealnre Ite.vond 
It lies onr nearest iielghlior--a nation with whom we 
have laeii In elosi sialiil and la'iinoiiilr relatloiisliili ever 
slnee we got Into lonill with IhiroiH'iiii life” He (KiliitH 
out llial till (irliietp,!I, and piaitiealh dis'islve, siijH'rlor- 
Itv of (iernimn lies In liei inilwius "To her seviuittsm 
lines," lie sii\s, "running to oni frontieis. we can oiipoHc 
onl\ livi Tills iidMUitilKe Is luerwheliiiUig and ghes 
ti liei and Aiistihi n suiierioritv whhh eun la? cminter 
halaiieed nelthei l)\ large nutnliers nor Iw hravery " 

As legnrds Austria, he jsilnts out Hint In (he matter 
o.* rallwii? ihweloimienl, Ihe Austrians have also an 
enormous aihantage 'While they, hj means of eight 
lines of lull eontalidiig ten trucks, can run two hundred 
and slxl\ tiiilns np lo the fronller every twenty-fmir 
hours. w<' can loinei tnsipis iiii to the same point only 
on four lines' And he ghes It as Ids ofiiulon that 
Austria can eomeiitnUe l,d(Kl,(HKi men wllhlii the area 
between Ihe ('nriiatlilaiis and the Iliisslan frontier 
within a tery short s|iaee of time 
These wortJs were written in Itsip, mid at the out¬ 
break of th#t)*T»eiit war Itnssia was (iroeetsJlng lo juit 
into operntlwi a scheme Fir giving her iirmv a mobilUv 
•sjnul to that of Anrtrla and (lenniiio lo eonstnictlng 
a Hyatem ot otiliUtiy rallrouda, leading up to uud par- 
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ullelli'K her 1.15(10 mlleN of frontier whlcb «re muMt- 
niliioiw with thoHc two countries Tlie war, however, 
found KuHMta In alxiut the same condition of ImmobUlty 
that exlirted at the time Kouroiaitkln'a book wan written; 
and Hlthough the manifent superiority of the Huaaiati 
troops to those of Austria has enabled Ruaaia to carry 
the war to the line of the ('ariwthlnas, she baa never 
lieen aide to make any advance in force beyond the 
(lermati frontier except In Eaat ITuaala. Here, already, 
she has suffered the two greateat defeata in her Wg- 
tory. and fu each cam' the defeal bus tieen mainly due 
to the ability of Von Hlndenburg to concentrate rapidly 
against the enemy nn overwhelming force which woa 
rusht'd there over the admirable German aystein of 
rallruudH 

We eunnot forlicnr drawing aftontlori to the fact that, 
both in the victory nt Tannenlterg and, apiwrently. In 
the n-ceiit defeat In Kust rrnssla, the Germans cap¬ 
tured, if the reports they have given ua are wrrect. over 
IKI.iKKl men That Is lo say, within a period of rI\ 
months they have twice captured a military force auunl 
t'l Ihe whole of the effective regular and inllltla army 
a* (vreseiil avllnhle lu llie Fulled states. 

Peace Insurance 

H.VT the Cost of providing naval and military 
forces Huthclent to protect this country from In¬ 
vasion may very proiierly 1 m» reganled as money 
uppro(iiiated for the maintenance of peace, Is fully 
tsvrne out hy a review of our past military history 
That a condition of military prejmrevlness can be ob¬ 
tained at a verv simill cost eonniared with the expendi¬ 
tures made by Ihe untloii for persoiiol comfort and the 
luxuries of life, Is proved hy (lovernuieiital statistics 
Ity similar IndbiputHhle authority. It can be shown that 
the loss of life, when war has to ls‘ undergone. Is amaz¬ 
ingly small In eoinparlson to the loss of life which Is 
dally ooeurrliig through aceldenta, the greater iJnrt of 
which are preveiilahle 

Hie most telling .statement of tin* (iise which we 
have seen for a long time is presented hy Itlchard 
Sttiekton, .Ir, in his work entitled ’T'eace Inaurance”— 
;1 hook, which we commend lo the careful (s-ruanl of 
those extreme pacltlclsls who have so fur lost their 
heads, or at least their sense of proimrilon, as not only 
to oppose Ihe greatly needevl Increase In our naval and 
military fon-es, hut even to adviR-ate the iils'lltlon of 
these altogether 

The most telling portion of the liook Is a series of 
diagrams, presenting the whole gist of the argument 
In a graphic form, Ihe Immediate appeal of which la so 
strong that It must for<s‘ <snivl<-fl<ui on any mind that 
Is not alvsoliitely l>e<'1outhsl by prejudice The diagrams 
are merely graphic reprcwuitatlons of facts which have 
Is-en taken from carefully ss'mplhsi Government atatis- 
tlcs, and wlilch, therefore, may b«> taken as rellalile 
Thus, we find that the cost of |)cuee insurance amounts 
nimually lo |:J4r>,0(50,tH¥), that being the annual apprte 
prbillou for Ihe maintenance of our Army and Navy. 
With this may be compared the annual cost of Insur¬ 
ance against Ore and crime of $6lG,l.MJ,l04 

To those peoi'le who complain of the ahamefnl waste 
of the imllon’s inoiM>y, entailed in (lie building of biit- 
th•sblpH and the muiiiifncture of artillery, we direct 
attention to the diagram ottmparlng the money spent on 
(he Army and \a\y wUli that ex|ieiided b.T the i>eop(e 
of (his eoHiifry for the luxuries and IndulgenceK of 
life For soft drinks, candy, el< , we sjiend In the 
Fnltei! .'Elates. ^r»2.(KK).(HS(, on autonioMIea. ffiOO.IKX),- 
(MX); on Jewell:. |«00,(SI(M>(S». on Immorality, fJMXK),- 
(>00,0(JO, and on liipior and tobais-o, |.1.k'y(t.(i«0,(J0(). that 
Is to say, the eountr.v sjiends twenty-live times as much 
on Il<|uor, tobacco, and vice as It dis-n on Its naval and 
military defenses. 

It la a great thing to keep a level head and preaerve 
one’s sense of proportion, and 1/ we do thla, and look 
at things as they are, we And that not only Is the ex- 
(s'lise for peace liisurnnee a mere bagatelle compared 
with what the nation Is willing to siiend for Helf- 
induigeiice, but also the surprisfug discovery is made 
that fbi- deaths through war do not begin to be coat- 
[lorable to the deathr from aeildeutH due to foilowlng 
Ihe pursuits of peace In a remarkahle diagram Rtehard 
Stockton shows that the pence acetdents in a aingte 
year In (his country reach a total of 7H,(I(W; wherVna 
the average annual .Japanese Ions during the RuMahtn 
war was ,'Wh 140; Ihe average annual loss during the 
civil war was SToTllX; the English losa for otte year 
during the Boer war was only 2,ft00; the French lorn 
in the Grlmean war during one year was 8.X«0, and the 
English low In the same year was 2,387; the Cplted 
Ktales loss in the Mexican war was nuly 72S, evt 
losa in the Krianlah war was only 862. If the tutglk 
for all thene wars are added together, we And that the 
total Khnual loss was 7.'5.r>h2. or .'t.OOO le«e than the 
annual loss In thla country from aividents. 

Again, we direct attention to u diagram abowiag 
what is recommended by way of pence InauriiDce by the 
General fftait ot the I'blted Btatsa Amy. As nMttsn 


now (ttsttd.- w« dud that ftir 

Alio.ooo.ooo we have an crfideti’ni' at ‘tUn Ai^ 

and National Guard 0f .akKt. Ah 

if the recommendations Ot the IStsIf 

lowcd, for a proponed expeodUofe oi fISTtOdOiOflA t*trc 
shall have an effective army ot neit; tbht'hvio 

any, an Increase ot $4^,000,060 to seoUfe 400,060 AtMi 
tlonal troops. 

As matters now stand, the United Stlstss Is bslplsai* 
against Invasion; If the GenersI «falt rtcommendsttotis 
are followed, we aftali lie able, hy the «EpeildIti*«t pf 
$47,000,000, to ItiHure tile peace of tiM OOStitry hff dis¬ 
couraging any naval uud military attack by a foeStgu 
power 


Perfamery Fanning in the tJiUted Stalaa 

T he Interrnptlon. due to the war, In the mteOb’ 
of many articles of commerce that ws have hesn 
lu the habit of receiving from the Old World has 
given gpecbil point to the perennial question, Can we 
not produce these things in America? The Indtcatinns 
are that the war, especially if H i« l*»* protracted, will 
lead to an economic declaration of tadependenoe on the 
part of this cviuntry in mai«t lines of Industry. 

While the manufacture of perfnuiery has become an 
Important industry in the I'nlted States, the cultivation 
of perfume-yielding plants in this coilnection, except n 
half doa^n sfiecles which will he mentioned later, is still 
almost entirely neehvted on this side of the AtUntle. 

Though a few well-known scents, such as musk and 
civet, are ohtalned from animal sources, and certain 
others can lie produ(a>d “synthetically" from thslr ctwro 
leal elements, the great mujerlty of perfumes are de¬ 
rived from plant products of the class known Ss volatile 
nr essential oils. These oils are ohtidned from various 
jieris of the plants in question They are yielded by 
the leaves of baj, wlntergreen, pine, lemon grass, clt 
MUH'Ibi, patchouli, iiud rose geranium; by the blomoms 
of the row*, violet, heliotrope, orange, acacia, JOsmtue, 
tuberose, a(vd mignonette, by the flowering beads. In- 
clutUug the green parts, of lavender; by the rtnda of 
citrus fruits. Including orange, lemon, and hergUDOt; bj 
the kernels of bitter almonds; by the wood of saudal- 
vvood, red cedar, and rbndlom: by the inner berk of 
sweet Mrch and suKsafras; and hy the roots of certain 
siiecies of Irbi (orris-root). Thla Hst might be extsadtMl 
almost Indeflnltel.v. 

A few wweutlal olio, including those of ixrpttermfnt. 
spearmint, sweet Idrch, sassafras, WiOBlyptus, worm 
wood, and taua,v. have been produced raon* or kss 
extensively in thp United .states. This fact ought to 
encourage an investigation of other iKsmlbllltltw In the 
line of perfume production In this conntrj Of coum*. 
u great many plants from which iHtrfuroes are (ditalneid 
abroad are ulread.v in common cultivation for other pur 
isvses In the Fiiltwl States On the other hand, H Is 
probable that our native flora Inclndes a number of 
speclra cniMible of yielding aftrnctivs ami hitherto un 
known i)crfutues. Desultory experimente have already 
been made in extracting scents of the yellow jcMsa- 
mlne, sweet goldeurod, spice imsh, etc., while the swamp 
magnolia, s’lld azali'a, and wild grape have Iteeu sag- 
gested as promising sources of iterfnmery having a 
market value. 

The production of perfume oils abroad has always 
lH*en markedly locallxed. fnmi which fact it might be 
Inferred that peculiar conditions of soil or climate We 
neccssnri to hmoc**hs In this Held. To a certain axtant 
this assumption Is correct, for the quality and quantity 
of the scents producc<l bv iTrtaln plants do vafy frrntly 
with the conditions under which they are grown. Thus 
a better grade of lavender is produced in England than 
lu continental Europe, though the apeclea of the plant 
la the same The fragrance of rooes appeara to detpeUd 
upon abundant sunshine and a moderately rich, but not 
ovor-rlch, soil Ample molstnre la beneflclal for cHtota 
scent*, but harmful for othonx Even #o, in tl» vast 
area o< the Uutt^ Htatea It aeema Rkely that the jdiy*- 
Ical conditions of each of the moiit .favored perfume- 
growing regions of Europe might be dttplioated. For 
Instance, the cllmotologlst coufd probii%^, poinf out 
region* in tills country re|)rodncitJg very chgiely the me 
teorologicnl characteristics of the world-renowned i>er 
fume-growing district of ITovenoe, or, aggia. tim aunn' 
siopea of the Ralkan*. from which come* the beat «tte' 
of roaee. Moreover, It I* not (nqpoaafthie that we aettmll ■ 
have more promising re(srlona for thi* Indoiitry OWW W 
of thoae In which it is now eatabltidied abroad. 

Undoubtedly the amount of tmvA labor fedhited 1' 
perfume fanning is the main reafMHt .tehy It ho* h^rtc 
thriven ajore in Biiropo than AOteflom Boweyer, III w 
Southern Stote*, where the cUmAbl the wl)OlA.ii()os< 
favorable for tbl* branch of agtita^titrei labor bi als" 
oonparattvely cheap; After tite ^ la gnftteMfl, ih* 
various proce«Me employed to tdiWln tba ethew«q|ares 
Sion, distillation, (fKfteurafte, and JWWer#tieir-H4b not 
present great dlfflcnlttes, and ti^cbt, IfUtwil, be’liilri' 









"Hum mm itn 

l» Um Atffi AflMtr~We note that tho 

I fadiiqr VVP«t» thi4 oity hara «i?«a publicity to a d»- 
I 'kUwt «tofy tt> 'tirt effeet that the “AadaoioB#," which 
.vaa reported to hove t>ee» Mink off Lough SwlUy, did 
iiot ootuoUy toonder but wac towed into port, ha« been 
repaired, ead hoc again taken her place in the Grand 
Fleet Aooording to Uili etory, Immediately after the 
exploeioB, ooUiiian mate were thrown oveaWird, and, 
by meaoc of landbaga and extemporised bulkheads and 
oofferdaans, the inffow of water wac ao far out off that 
the pumpc were able to mactar the dtoation. The 
vessel, if we are to oredit the report, was towed into 
Belfast, and repairs were executed with such dispatch 
that the ship is now in drst-olass condition. 

The fate ef the “Koenigafoerg.'*—But little ha« lieen 
reported of the fate of the German cruiser “Koenigs- 
l>erg.'' which was foreed to take refuge in the Ruiigi 
River last October by the British cruiser "Chatham." 
Owing to her greater draught the “Chatham" could not 
(inUT the river, smd the Oarman vessel was so thoroughly 
cenooaled by the surrounding trees and by being covered 
with foliage that her range could not at first be obtained. 
To meet these conditions a small crew from the “Chat- 
Imm" took an English commeroial steamer up the chan- 
iii'l and sunk her where the hulk would offectually block 
till' escape of the "Koenigsberg.” A damaged cable 
dii|) was also sunk in the channel Hburtiy afterward 
HI) lureplane was shipped to the sounc of operations, and 
ilic location of the " Koenigsberg” was soon ascertained 
Hiiii the vessel entirely destroyed by the gun-fire of the 
‘('hatbam.” The German Imer “Somali,'’which acted 
a)- a supply ship, was also destroyed 
Science in Warfare.-^As soon aa the Germans had 
pslalilished a foothold in Belgium a full staff frtun their 
(ihhcrvntoriee waa on iiand to take up their work in ob¬ 
servatories at Iddge, Brusseis and other places, whore 
they have pwformod most effleiont sorvioes for their 
forisM by predictions relating to the weather, particularly 
111 regard to fogs; and this information has been shown 
to have been of deolded value both in the operations of 
tlic air fleet and to the submarines as well. This haw been 
demonstrated by the results of the raids by the Germans 
(III Scarborough and Hartlepool, and the operations of 
(lie Hubmarines in the Channel, all of which have de- 
IH'iided largely on fog conditions for theu" success. At 
thiw' observing stations the weatlier men have not 
(l( is'iided ^logctlier on the (Xiuipraent tliev found, hut 
have supplemented that by improved instrument* they 
hrmight with them, and by the use of the testing balloons 
which they have made um' of extensively. 

The Soldier’s Chances la War.—Basing his estimate 
oil the death rales of the Union army in the Civil War, 
the German army in the Pr«aio(vl*ru8iiian war, the British 
aniiv in the Aoglo-BfMir war, and the Japanese army in 
the Russo'Japani'se war, Kdwartl Bunnell Fhelps, editor 
of the AmeriMn Utuivrturtier, says tUal the loss by death 
in the present war will be MOJKIO if the average number 
of men engaged dunug the year amount* to (i.OOO.tXX), 
which is something more than the total annual death 
rule for the entire adult male population of the United 
Slates. But this dore uot jirove tbe t tho life of a soldier 
I-' much more uncertain than that of a civilian under 
I crtaiu oonditions. Thus Mr Plieliw fli.ds from the 
.\nienoao Experience Table of Morlaiity that a voldior'a 
chances of bving through a year of the war are greater 
than those of a civilian for living from the age of 2.') to 
the age of 36, from 30 to 41, from :t5 to 4,’'>, from 40 Ui 
‘!'h from 4.5 to .52, from 50 to 56, from 55 to 60, or from 
<i<> to 63 yeaiTB. 

War has Lest lU Lastar.—In spite of the eolhiisiastic 
dcMcriplions written by oorrespondents far from the 
M-ciie of MUon, the fact u that war has lost it* luster, 
and tile spectacular side of wsn* haa been abolisiied l>y 
the changes of lime: in fact, war ha* become stupid As 
ft writer in the London Ttmet t#il* us; "The general 
no longer rides at the he«d of his legions, if indeed he 
ever rides at all. Far in the rear, almost oat of sound- 
range of the gun*, he direct*, if we can call it directing, 
llie movement* of hw armies. Neal* by fn som^ field 
the ma.'i* for the wireless; in every direction Wrlines and 
cables; in somo inner room, poring over the map act out 
I'v the operatioiu branoh, the csommandordn-chief, on- 
(Itavoring to piece together new* and to ipake things 
a I unpleasant as he can tor his dlstaat enemy. In the 
held, no more the Matter and jingle of the squadrons. 
I'renches and always trenches, and nothing (showing 
above the surface of the ground. 0ay after day' the 
butchery of the unknown by the unseen, and event* 
decided by the greftteat mM* of projeetflea hurled shn- 
ultaneouj^ In the gwaand diraetitM of the enway." 
The thundotinff' at infantry Iw t^noome more 

ghastly tbMi fioriotts, for Is the faegof g drraatating 
«re by otery dawriplion at weapon. And knttmnflifde 
mine* and hptatNl^oiaenta, *iw of the attaekiiiff fnrw 
survive, tmd the fWBlt, nt lew* oq western front. Is 
merely'aa 'kfiMw leet and Hieeaphmeof a tow 

huni4r«diytiedti4d ^ A fhm bgq^reds of mfice In 
lentth. ‘‘ 


SaiMmC AMERICAN 
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Work of the "Caraegte" in Hlgti Latitudes.—The non- 
magnetio ship “Carnegie,’’ belon^ng to the Carnegie 
lostitation’s Department of Terrestrial Msgnctiftni, spent 
last season cruising in high northern latitudes and is to 
make a longer cruise in 1916-1916 to high southern 
latitude*, viz., between the fiOth and 76th parallela, 
which will take her far into the Antarctic. On her last 
trip she sailed from New York, June 8tb, 1914, and 
traveled about 10,600 miles, touching at Hamniurfest, 
Norway, reaching latitude 79 degrees .52 minute* north- 
wtrsii of Spitsbergen, thence proceeding to Iceland, and 
ultimately making magnetic surveys in Hudson Buy. 
She returned to New York in Octobtir 

Agrieuharal Alcohol.—Some years ago tho IJ. R Bureau 
of Plant Industry began an invoetigation of the problem 
of utilizing tho waste and surplus products of American 
farm* as a souroe for the manufacture of denatured 
aloohol Dr. Edward Kronier*, of tho University of 
Wisconsin, was sent abroad as a special agent to study 
the devolopmont of this product, ('specially in Germany, 
and ins report has just lieon publishisi a* Bulletin 1K2 
of the U H. Department of Agriculture. German 
agriculUirtsU have devoted a great deal of attention to 
finding new industrial outlets for aloohol and to improving 
and populariKiiig existing outlets. Potatoes are the 
great source of aloohol About 6,OOU agricultural jiotato 
diBlillerio* were In operation in Germany at tbe time of 
Dr. Kremers’s investigations 

'^’The Size of Seed as a Factor In Plant Prodnetion is tbe 

subject of a rei>ort by M B ('ummings, of the Vi'rmont 
agrioultuml extK'riment station, in whieh the author 
descnlies ('xpt'riinents m iilanting sweet piMis and a num¬ 
ber of garden vegetable*' There w, on the whole, a 
fleeidod advantage in using large and heavy s^. Thus 
aw(a't pea* from such seed were earlier in blooming, lioro 
more and finer blossoms, and were gt'Twrally more thriftv 
The results were not uniform for all the specie* tn»'d, but 
ail showed some effect of tho size of seed* except gardi'n 
peas, when harvested a« green peas When tlii'se peas 
were allowed to mature, large seed gave slightly better 
results than'small seed A subsidiary investigation ri*- 
laled to tbe location of large and small se<'ds in tbe pods 
of peas and beans. In the latter, 49 per (V'nt of tb(' small 
seod were found to occur m the basal end, while only 18 
per cent occurred in the middle of the pinl In garden 
jaias tbe small sw'ds wore almost always found at the 
cuds of the P(k1s 

The Jonrnal of AgricnHoral Research, publislied by the 
U. 8. Department of Agriculture, recently entered upon 
its third volunn^, and at the same timi' opemnl it* lyitumn* 
to contnbutinns from the agricultural expenmeni sla- 
lions This important publication was foiindi'd for tiie 
purpose of tiringing togothi'T the more technical n'seareb 
papers jMvpared in the department Such papers were 
previously issued in the “bullelm" series of llu' several 
bureaus and offloee of the department, along witli papers 
of a more practical character The number of these 
series 'caused the more advanced sciontifle memoirs 
Ui bo scattered through an immense liUTature, and 
t«nd<xl to make them diffloult of ocoohs. .An analogous 
situation has heretofore existed in oonueclion with the 
voluminous publications of the agricultural expenmeni 
stations, though in some states the more technical publi¬ 
cations have rew'ntly lieen segregated in seiiarale seru's 
of "research bulletins’’ Hence it has lieen di'oided to 
publish a single journal in which tho product of lb(' two 
princqial agenoios for agriouitural research in this country 
—viz , the Department of Agriculture and th(' exix'ri- 
ment stations—can l>e proeenled promptly to the world 
in a form suityible for preservation 

The Migratioa of Tabercatons Persons in tbe United 
Btates, and its effects upon tho public health, lias bi'oii 
tile subject of elaborate Investigations by tho IHiblic 
Health Horvioe for nearly two years past, and the work 
has now been oompletod in several states, while it is 
still in progress in others. Rtudio* made m southern 
California in 1913 and 1914 showed that 17,8 (wr cent 
of deaths from tuboroulosi* in that Hootion (aicurred 
within one year after arrival in tbe State, indicating 
that many tuberculous persons leave tbeir homes for 
health resorts under oondiiioas that are clearly contra¬ 
indicated. Little or no evidonoe was obtainable to 
show that tbe migration ot tuborouious persons has any 
decided bcaripg on the health of other traveler* or of 
the empkiyeca of railways and other oommun rarmrs. 
One strikiqg reaidl of the investigation in southern 
California i* that the presence of tuberculous persons 
who have migrated to this section has, as a rule, had a 
beneficial (effect on the hedith and social and eoononiiu 
status of tbe rariou* eommunii^. Many eommuniUrvi 
in southern Catifornia have been buHt up hy migrating 
eonsuniptivea, and IrapcHAant enterprises have been 
wiginaM by them, Tho only otwiMnuDitios in which 
tbd pubijo health has sufftired are those to which large 
Jtmmbers of far«)iy*i»«*d and hopeless eases resort with¬ 
out ade^itato l^MDoial resourew; such consumptivu* 
Are gooe^y num careAeai in their personal habits and 
twoea w rtty reetd« kt «heap rooming and boarding house*. 
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Automobile 

British Cyelecar With Novel Points.--One of tli(« latest 
“eyoliviar*’’ or “light car*'' rnaiiufactun'd in Great 
Bntain, poswjsfK'* a imnihcr of imimnal feature*, not 
found in any other auUinioliile made It ha* a 4-cvlmder 
motor with Imth valve* and *|iark phig,. *( ( tiori/.ontally 
into the cylinder head*; » full kUcI casling in the form 
of a pan, which forms the forward end of ih< cIko-his, a 
mechanical starter which work* on the inincipli' of a 
ratchet screw driver or drill, and a new t\jii of (hmu- 
It'ver spring which is said to jmihs,,** iiimsiml th\diilitv 
and resiliency. 

Motor Trucks Dominate Automobile Exports Slone* 
of huge export* of motor trueks for the warring mhIiou*. 
which apiicared early last fall, an, Ixirru' out, al lca*l 
parliallv, bv the export figures for the month of Dokiii- 
l>er, 1914, whieh show more than JG.OtlO.tXX) wortli of 
“eoinmereial" motor vehieh'* sliipjM'd abroad Praiii'e 
t(K)k two thirds of this total and Great Untain the n>- 
maining third bhipnients to Russia arc held up at 
prreent U'cnuse of the impoRsdulity of getting au\thing 
through lla ring ot leo which surround* the North 
Russian ixirts 

2.500,000 Motor ('ars in 1916.—Thai im lanuarv Kl, 
Hilt., tlx're will be tw,, and one-luilf million automobile* 
in the Unil(*l Stale*, apjMwr* a *oiiiew liul w ild preilict ton, 
when It Is eonsideri'd (hat there are only aisuit (HSi.ltOO 
aulomohlles in the whole world, outside of llu* eoiiiilry 
Figure* eolUvU'd from llii' various Stale* of Ihe Union 
show that on February 1*(, 1915, the nuirilsT of registered 
cars exci'cded 1,90(),(HK), and the growth iii llie hi*t, l.'l 
months has las-n e<iui^l to iiol le** lliaii (KiO.iXH) [s r yi'ar 
As tli(' rate of iiu^n'asc during llu individual iiioiitli* lias 
lieen mucli greater lowani llm end of 1914 Ilian in the 
(»rly- ftart of that vear, it si'cins ec rtain dial fulK (MSl.tKk) 
ears will he added hctwceii Fcliruary 1*1, and J>cccml«'r 
31st, 191,5 

Kadiatora for Power Wagon* -Of llu various tyix's 
of radiator which are found snituhli' for power wagon 
use, the smooth lulie type l* u.*ed extensively on nsfCiit 
cars of French huihl TJie two water holder* of the 
radiator are eonm'cusj bstoss liv Hat (iihe* placed side 
by sidf' so os U> jiresent the edges to the air ( urreui of 
the fan, or m other cas(<* the radiator u*c* a gicat iiiini- 
lair of round tiihes of very small section 10'2 iiiclu 
The first inclhoil is usi'd iii the llerlu'l wagon, while the 
Renault oinploy* llu'latter Among sTiiooth-tula inaki'- 
ups, the Goudnrd and Miuiiieson merit* spedal mention, 
and It wa* the typreferred for the Pan* autolni*. Iwi- 
sides b«>ing 111 use on De Dion, Sehneul'T, Delaugtire, and 
other etirs An air fan i* niountvd inside a drum fornu'd 
by a top and bottom water holder joint'd liy eireiilar 
lulling Such tuhing iia* five rows in widtii and the 'wme 
number in thickne.**, that i*. the jiurl oecupieii hy tile 
tolling has a square secfioti, yvilh 25 tiilu'* Tlie air fan is 
designed *0 as to draw in air oti each side of the fan, and 
drive It out from the edge, and it tliu* passes through the 
set of tubes, which thus nvcivc a *iroiig liraiighl Hot 
water from the motor ('liters the Uip ns'i'plach' and after 
(ieseending through the lulu's it e(ill(*cl* m the Isituiin 
holder and relurus to tlu' motor One luunl alsiiit this 
tyfio of radiator is that ae the tube* an eiirved, th('y 
lioeome stronger and ehatiei*s of hreakagt' are les* (In 
the mad, should a liihc break, it l* uii easy matter P> 
remove it and slop up the two holes h'fl, and t he radiator 
works as before Gravity waU'r e(Milmg can he employed 
m this typ(' without the air fan, as it will work well 
either way 

Motor Laandries at the Front.—Tim laP'si, use to 
which the automobile has Iveeli pul by the warring arniiea 
of Europe is llial of a laundry for the Held hospital corps 
The laundry consists of four vehicles, thi> leading one 
being u very jaiwerful motor truck on which is mounted 
a steam mangle, which is easily reniovabh' The sissind 
vehicle in Uie train (smtains a eompleti' steam r>laut with 
bfjilcr, turbine, drying cabinet and disinf'*c(ing tank 
Tbe third truck carrii's the wasluiig machine itself, ccii- 
tHfiigal drying (Iriinih, pumps for hot and cold water and 
a condi'nser for steam when the (iidiiiury water of the 
neighborhood is Uki hard to In used for waslniig The 
fourth truck is loadtal with soaii, soda, loal, gasoline 
and UkiIs On the man li all four truck* arc coupled 
together, while al the luuiit* of llu liatllehm, where the 
hospital lias been en'cled, llicy are arranged in th(' shaiui 
of a horsi'Klioe The entire ' lauiidrv'' can lui covered 
by a large tent When m u*e, the tram nsiUires tho 
attention of twelve iirivates and one niui-eommissioned 
olheer The motor truck, a* soon as tin' steam mangle 
is removed, is used to carry laundry to and from the 
hospital. Bloody linen is first thrown into tin disin¬ 
fecting tank and lioiled with strong soda and cnsisote 
soap. Tho drying cabim't is for wooh'u wear whnh is 
diSiouH to wring dry in the inangli' 1’he ca|iiwily of 
such a laundry is about 3,(XK) pound* of aasorUsl dirty 
linen daily It has prov(gl a tremondmi* sueees* at tho 
field hospitals on tho German side, and has gri'allv re¬ 
duced the work of the nanitary eorp*, wHii far greater 
oleaulinoes and efficiency. 
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SCIENTIFIC AMPCAN 


IfinabAlttf 


Tegt« of Armor and Projectiles 

L RADINO down from the turret of ti liHttleshlp tbroueh the pro- 
te<'Il\e dfS'k K u tutx- known hs the uramunltlon through whleh 
sdiells Htid powder for the turret Kuns nrr' broUKht u|i fioin the maKU- 
zlne Ax tills Is H \ ItuI artery in n lighting shlji llie tulie Hhoulil lx* 
proofed aenliiKl the shellN of the <nem,\ lierewitii lx n (diotogiuph of two 
steel ammunition t uties. the one al the left being of a spe< lal armored wteel rtp- 
veloiMst at the Hadlteld Works, In Sliefheld Th(‘tabes are shown aftei having 
las'll Httm kial b\ an S-lm h (apiied nrnioi pleii ing shell fired at a teliwlty 
of 1,-llkl fiait-sei onils and devi'loping a stnking energx of t.ttlMt foot 
tons Thi' lladtield tube was iieitliei peiloiated noi eraeked. 
and the lirojeelile tlial stunk It w.i^ shalli-ied without doing 


the ahell aii.t material dam, 
with a high exploshe lllli'i 
outside the tube 

'I’o the right in tin pliobi 
hvdranlh -pressed oil Icimim'i 
an .''•Ineti shell was (lied 
target fiagiaeiits 


Ihiil the ■ 


It was pel filiated the - 
by tile liupaet, would In 
heon load«Hl with iln 
On this page we ilso - 
iderelng |iroieetib aflei 
through II.' Iiiehi s of Ki 


A (ilCl 
^ A pillil 


suifaie of the shell showing 

Nerves and the War 

KUMAN silentllh 


obigi.iph Is an e\|M'nsl\e forgtal, 
Iiwreil nil kel Sleel Intie Wlieli 
■d al this tnlie it (iletied the 
shell inisslng Ihrongh the tube 
Iln jibotogiipdi shows, and as 
ell uhbh was not broken m> 
e Imist Inside Ilie tulie hud It 
islojiiari' high exiilosUe filler 
ow a ineluie of ,i f_’-lneh ariui'r- 
niideiginng tin' P's! of paaatng 
Note lh(> Kplral ai-orlng 
1 otatlou 


leilodieal, />!(• I'nwhnii, reieutly 

^ pulilishi'd an aitnie h\ In A rnleniniig on the i hanges 
wrought In the war on the iierioiis ststeni of the iomiiatantM 
and the inin-i onihlitiinls who are snlijei ted to the usual 
nnxh'lles attendiiiil on war 

Or Mnleidinig opens the artlele Ip stating that tlie most 
l«>pular (leniian arrin i omiiiandei, the general In eharge of 
ttie UusslHii iimipaigii, who was < reatod a Held marshal a 
short time ago, and Is iiresumahlv \on llnidenliuig, e\pt<*ssed 
tlu' o|ilnlon III II leieiil InleMlew that the w.ii lag.iinst Hus- 
Hlii I resohes Itsi'lf iiilo a ipieslion of ' nei les,” and us tin Oei 
minis have the bi'tter iienes the\ e\enluall\ will win While eoln- 
oldlug in this \ lew, fir Mnleiiliuig thinks It opinirtune at this time 
to examine and eonsldei the efiei ts whbh six months of vv’ur have 
thus fai piodueed on the iar\ous system of the nation, considering 
both those In the fli'ld .iiiil those w lio remain at home Kroin all reports 
and from exleiishe jh'isoiiuI ohsei valnms embiai ing piirtlelpation in a 
iiumhor of eamiialgns Dr rnleiihnig is ion\lined that in healthy tndi- 
\lduals, endowed with a noinial neiMuis eipiipmenl and Inning the 
rw|ttislle leslstain e, the sii-ialled wjii neinosesiire not a fiu lot toiaiise 
alarui tin the ionti,n\ he loiisideis war wllli all Its pliysleal and 
psyihhal iinpi essbiiis and expeileinis as .1 iiowerfiil saliitarv imsilinn. 
a purlfi lug hai denliig and n in\ enal lug iemed\ foi nei \es whn h Inne 
iMs'ome enfeebled and sluggish dining long xe.iis of im'Ui e Ni'tther the 
leudei s of the iiiiin 1101 the i.nik ind llU Imre Ihns fin shown Ihe 
slightest signs ol ex liaiisl loll 01 nei voiisiiess of an\ suit In spite of all 
the luiidships and li 11 i.rs of \mii fan', Ihe se\ eie pliisli a I exertions 11 nd 
ev|«>siiies the iigoiiais lift la ihe tiein lies, the Insips Inne imiintuined 
tlielr \llallti siileiididli as well as their eourage and Iheli gmxl humoi 

In view of lliese Hliimlniiting fails we luin .nn-pt the couiletloii 
tlmt a so-called wai-psn hosis in the sense of a )>,ithologh al eiiiiditlon 
eausoU exilusheh Ip the Ineldents of wai does not exist Whenever 
eases of war neiiusltv, of nemastlienia, or olhei pivi hoses deveh/p 
whieli happens noi liifieipienlh llie\, with the exieptloii of Ihose 
resulting froui si'veie wounds to 'he head 01 hrnlii, luin always 
iK'liaeisI ton pi edlsposisl ps\i Impnlhn loiistltutlon In thi'se 
rases of unstahle nei ions balanee the impiessions and teirors I 
of win act us the exi'ltlng muse 'J'liUs the cases whit h Were 
fre(iaeiitl,v observed In the war helwts’U llusshi anil .fniHin and 
In Ihe Halkan wars are evplalinsl in the same manner and tio evidence 
whatever has thus fai ts'cii addin ed that [lerfistlj healthy liidli hluals 
have evei sulTi'red from nelvous disturhanees i,iused by the war Itself 
r i)sy 



A 12-inch ahell after harinE paaaaiJ 
throuKh 12 inches of Krupp ateeL 


Itiisi hail 


lias Iss'ii dellned 
as a form of leri'liral lien 
rHSthelila ai (Iinipiuih d ,il 

times hv In sternal simp 
toms, delusions, and eieii 
eouiplete iiisiiiiitv II In 
va riablv del elo(is In |,< 1 son 
vvini a 1 e ( oii'-l It III loll 111 v pi 1 
dispo'-eil 'I'he elbin nl |ib 
tlire pieseiil- llii leiiscil li t i 
t 11 li ) I 1 I I ex Iniiisl loll 11 nd 

Till' plogllo~i^ ill llio iinijoi 
Ity of rases Is faioiable, r<- 
( o\ eiy lieing gi adnal v\ Ith a 
ilisapiaaraia e of sviniitoms. 

Anolhei foiin of psnlaisis 
known as feai neiiiosls Is 
ohsr'n ed nnis( fiei|nenll,\ lii 
reeruMs who h;i\<' iiol 1 1 
set'll seri jee ()i 1 .isaaialh il 
is otiseiiisl in those w li o 
have Imh'Ii In the Held ninl 
are tenijMtrui nlieved 01 
(llsehurgial*^ fill innisises ot 
reeoveij The iiatleiils siif 
fer from slis'ph'ssnoMs, hys¬ 
teria, an exaggerateU sense 



Effect of S-inch aliella fired upon armored ateei amroBoitioii tube*. 


of fear and terror wbtefa at timet heoomes wnbearaKto *Bd eewi drive* 
the vletlins to eulelde, Of oouree thete caaee are no* kffitfMe tor Wf' 
vice (Hid must be removed at onee. Neither an appeal to WMon W»r 
the employment of sedatives or narcotics seema to have the eilfhtaat 
effeef uiKiii them Oenerally' the onJy thing to do with tbeee poor rictliBa 
Is to place them In suitable aanatarla, where by time and the re(|uistte 
cart* their shattered nervouK system may la.* restored to normal. 

Tlien (here are oases in which tlw nervous disturbance takes the form of 
mania or byjvowaula. These are charucterlaml by great mental excitement. 
Increased bodily acllvlt.v and an Irresistible desire to talk or write. Thla 
condition may bt> overlookisl at tirst, hut when recognSaed demeoda 
promi>t remedial measures for the goisl of the afflicted as well a* 
the serviM' 

Hr Kuleiihurg Insists that lhe>«' morbid conditions are In no 
rt>sfiev<t <lih' to the effex'ts of the war. but their cause must be 
looketl fur in long existing predisposition of the Individual 
and in a ps.vehoimthle foustltutlon. In other word* In an 
enfei'biwi nervous system unable to lieur the trying and strong 
Imiiressloiis of the vvui 

Htitl more sad. however. Is the eoudltlon of those men 
and women who are obllgtsl to remain at home, Who are 
eondenined to patient enrturani'e ami anxious waiting, whose 
emotions are always on edge, whose nervous aystimi la always 
nnder u strain, experiencing sorrow and happiness by turns, 
one moinenl depresseti liv' grief, the nest elated with Joy; 
alway.s wrestling with doubt, fear and uneertatnty. 

'rhese depressing, nerve lU-stroylng emotions leave their Im¬ 
press iiennanently or otherwise according to the condition of 
the nervous system of the individual. Many succumb to the 
demons of doubt and despair. 

mils i-lass furnishes the true martyrs of war, the real victim# 
f war neuroses. They reaulre our greatest sympathy and 
nir most consldorate earo. 

VVhatevei limy In* the exi>erlenee of this war—and It U 
still too early to draw any lOuclualonB—there was evidenoe 
enough gathered In our own olvll war. that tierce battles 
pnslueo nervous disorders. A hospital for neural dls- 
oixlcrs WHS ireati'd at Turner's Isine, near Philadelphia 
in August, IHIC.', and pavilions were built for four bun- 
ilred men It was In charge of the late Dr. 8. Weir 
Mitthell. wliosc Interv'st in nervous dlaeasea was aroused 
while he was working as an army surgeon In a faa- 
etnntlng address dellveied liefore the Physicians’ (Hub 
of rblcago on KebniHry 25th. 11)13. In which he dla- 
cusseil the mwlical deiiartment of the civil war, Dr. 
Mltcbell said 

"The cases were of amnaliig Interest. Here (at 
Turner's Lane) were eighty epileptics, every kind of 
nerv'e wound, palsies, singular choreas, and stump dis¬ 
orders I soiiietlines wonder bow we sttsid It If urgent 
calls l.wik ns buck Into town, we returneil to the hospi¬ 
tal HS If ilriiwii by a lungnet In fiiet. It was exciting In 
its loiislani.v of novel Interest, ThousandB of pages 
of notes weie taken There were iiiaiiv oiieratlons, many 
consultations, and tovvind the I'losi' we planned the ultl- 
mtiU- essaiN whhh were lo nsoril our work Daeb ot 
us tisik his slmre, hut all three were mentioned on the 
title ivages of our essavs Thete was a small book on 
niTve Injuries and an i-ssav on reflex jialslea, lioth of 
which I wrote Hr Keen contrllmted an admirable 
paisT on inHllngerlng i)ur not<*s on eiillepay were 

vei.v full, and there were things recorded which I have 
never seen since 01 sis'ii hut nmx*. , , , Oor noteo and 
eoHeUisloiiH In (Uses of IP ole exhaustion and extreme 
mvastheideeoiidilloiis would have entirely anticipated the 
(leJlncntlon of thov orders which we now accept under 
the name of neiiiestheida In this hospital masaage 

was usisi to restore action to llmlw lu which healing 
iK'rvc wounds l(»ff the tniiseles luilsted, or for the rigid¬ 
ity of sjillntertsi ensi's 

•Among the numerous olhei luutterH , . were the 
Inlltience of nerve lesions on 
nutrition and temperature, 
the llrst record of wounds of 
the sympatlietlc nerve and 
the study of reflex palales. 
The V letlma of nerve wounds 
Were often men worn out from 
fever, dysentery and 1 o ti g 
marches, lienee some iit the 
symiitoniH of nerve wounds 
we (li'serlhed have never 
Ikh'M so«>n sUkV In like In 
tensity. Tlmt iMwidtal was, 
as oiH' iioor follow said, a 
hell of iMln. In one year 
ovi'r 41),(AX) Injections of wnir- 
phlne wore used. Time lacks 
Iwre to re-deacrlbe case* of 
neuralgia </t such Intensity 
tlmt the iHiln was hicreasod 
Ity the vlbratloiw of a bsnd 
of music, by the n^Ie of dry 
imj«<r handied, and by a (ond 
foottoll In the ward. 1 httve 
Hueu men p«at water 
thetr bdots.to l es aan tb* ft' 
hratioH whteb wa,l)t^ii« 
oatwwt, ^ tmve 
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Making CletiMi lor tlM Cicrman 
Army 

A NUMBEjn of IndUHlrtHl workH In 
Greater Berlin, mainly belougliiR to 
the oetal, wood, leather, food, and clothea 
induatricB, are at jireaent enaaijed on a 
large ecale In the tuaklutc of arttcles for 
rear vae One of the aecomiainyliig: vlewn 
Bhow* how a HerJe« of mpwIhb raachlnea, 
ooniieoted togethei l>y n nearly InvlMilile 
eoinniou ahuft and ojierahMl fi'om the (oi) 
by an eleetrlc motor fixed to the wall, are 
producing knapaacVe and cartridge hoxee 
out of ready-cut leather pleoea In an¬ 
other picture we aee the manufacturing of 
pouehea for fh*ld telegrapha The mate 
rial prepared Iteforehand l« cut Into ahape 
on cutting raachluea and flnlahed on 
punchea, drilling machlnea, etc. The cut¬ 
ting of “field-gray" cloth for uniforms and 
cloaks la likewise done on electrically 
driven raachlnea. 

How Electricity Makes the Iron 
CroM 

T he Iron (’ross, a decoration created 
In ISl.'t, at th<- time of the German 
Wars of l,lt>erBtlon. and re\ive<l In IhTO, 
during the Franco-German Wai, Is the 
most highly prized recognition of \al()r In 
the preaent conflict While the dia-oratlon 
and the spirit animating tho'^e oii whom it 
hi conferred have reniutiual the aainc as 
one hundred years ago, typically modern 
methods have been adopted In niiiking the 
orosaes In fact, an extenshe uae Is made 
of eh'ctrically opcratcal machinery for the 
various stages of inanufaeture at the 
workshops Intrusted by tbe (iennan army 
authorttlea with producing the Iron Cross. 

Iron t'rosew are by no means produfaal 
by casting Ur'ctangular pieces of sheet 
Iron stumped out with a punching ma¬ 
chine are struck with steel dies on isiwer- 
ful presses, In acoordanee with the niles 
laid down by the Order (’ommltlee One 
of our \lewa s1io%\s two such coining 
prj'Mst'S In the foreground, each of which 
b< pr(H'lde«l with a big oleetrlo driving 
motor, while in the Imckgrcmnd Is seen the 
punching niHChino, the motor of which Is 
carriwl by a bracket on Itie oelllng 

After I>p1iik thus pr<>isired and tested, 
the Iron Crosses are taken to the slher- 
smlUj's, where the soldering Is done a 
fine silver bonb-r added, and the finishing 
completed A se<'ontI illustration shows 
how the slher Itorder surrounding the 
Iron Cross Is polished on eU>clrlcalh 
drH’en vs>llsbing and grinding motors 


Clothing • Winter Army 

A s with everything else (tertalnlug to 
ail itrmy. Its clothing Is primarily one 
of the duties of the General .'ttaff The 
watchfulness of nntlous against one an¬ 
other bus resulted In an Inliiuate kiiowl 
edge of tbe miralwr of men actually on 
duty, every arm adopted, eaeh plw of 
new e<iulpineut. the resources of the coun¬ 
try In every particular, and the prohahle 
mode of procedure to meet eaeh hypothet¬ 
ical condition develoiKKl Into actuallth-s 
Naturally the ruGon d’etre of an army 
Is defense, and defense moans war; msiee 
times are used In pTeiwrathm for yvnr, and 
In the days of imaoe the General tttaff Is 
engaged In working out each detail of 
imssllde war, reduelug tlie results to 
jiaiier, carefully checked atid provM and 
then filing them aw’ay agalnat tbe time of 
need. War la planned on jiaper against 
every powtlble enemy; the duration of the 
war la carefully willmated, and In the es¬ 
timate the aeaHUQB are coiuldorcd and the 
Comfort of tbe BoMlers; for while the en¬ 
tire object of malnlalulng an army In the 
ftrM Is to get the most men avallahle up 
on the line <if battle, by far the greater 
work is to lie found In oaring for the mer 
In the Intervala betwoen combats, that 
they may be In condltlOD to fight when 
the ttniC cornea. 

It la thetwfore peitfecUy aofie to aay that 
the {nwaent arar which in deiwautlng KHi- 
hia been fottght ottt In mote or lees 
b) tee Um dty» of etndBr in daya 
fit imtea. Mt4 te tea fifiKttiif cat, the 



Electrically operated sewing machines for manufacturing knapsacks and 
cartridge boxes. 



Catting uniforms with an electrical knife. 



How the Iron Crosa ia made with electrically driven punches and dies. 



Peliaktai tee ailrwr katdera «f Iren Croeaea on alactrically drir«i prilaUnc 
ta^ rrtndiag macUnea. 


problem of rnlstng and nmliitiiliiing '.In 
peiKhins iirniles Inis Ihs-ii VMirkisI mit Ihv 
fi-tsllng of the armies, the HUiipU anil 1li(‘ 
(•Inttiing ns well, with siss’liil regard li» the 
'hill ia\nges of v^'lllter In the tli'lil 

Take (.eriiiain, for Instaoee The (ler- 



<la\ wlieii n (erliiiii iiiiiiili<.| would l)e 
formisl ill the iiinks, .iiid in aiitlelli.'illoii, 
ilotliliig \Mis leinh foi llnm. slns's (s)uli)- 
iiieiil and anus, stoieil jiwn\ in ware 
houses wlieie they lonld lie luoiiglif to 
llglil with little or no eonfnsloii I’rolialilv 
not the liundrisi i)eisoiis In iti'iinanN out¬ 
side the slnfT had e\er sei'ii the new field 
uniform of llie (Iennan aiinv until it was 
Issued u|H>n tlie ((K'sln e.ill to arms last 
■tugnsl , yet it was tlieie 

(Jennant Is, hisli', a( i oriled the higln-st 
and most eoniplele inlliiHr\ oiganizatlon 
of any eonniM svliPIi lais ever Is'eti In e,x 
islence It tna\ llieii'foie he taUi'n as 
stiindanl. ^et the olliei lullllan tialions, 
such as Franee, Hnssla, tind .Vusirla. art' 
not fat Itchind in eoinpleteness of pre[)a- 
lalion, and It Is a faet that e\ei\ resouna* 
has tsM-n coinpnled for each eientualiti 
('o;ise((neuth long Pefoip war heeaiiie 
mote than an o\ er-present posslliilliv, 
plans were completed In lawh eountri for 
clothing the si.i.Hers, and with the declara- 
tlon of war tin* call to aims, the wlns-ls 
of llie (lotlilng organization weie set In 
motion, not to sio)) until the neeessltv for 
llieli gilndlng (-(‘asm] 

Isd ns take a IniHillietleal eonntri, de¬ 
clare a war and set tlie wins'ls to going 
I'lopla has dis lured war agiilnst a neigh 
lior Four nitllion tin n will spring to 
arms, expanding from an artn\ with a 
|s‘nce strenglli of (KNi.ikmi In antlelpa- 
llon the st.ifT lias lojig ago eansrsi the 
nmiiiifacntr(« of -I.ihhi.iski uniforms and 
(spilpments Vs moliilizalion iirogressi's, 
tlie storelnnisc's are ois'iiml and over the 
lailwins antoinntiealh l>rought under the 
dlris’tlon of the inllif.iri wllli the deelara 
tlon, they ate slilpissi to the various 
(silids 

The theater of war has long Iks-ii 
known. iiH well us the jiioliulde dnrullon 
of eontllet In aeeordanee with the plans, 
based iilsin exiSTieme, ohsemifion of 
other countries at wai, test and alwats 
eoninion senst. tin- stuff well knows that 
the first e<)nl|iui('nt of elotliing will not 
l.isl oter tlins- inonllis at the most of 
.arduous sen Ice in the Held \(lien one 
outer nnlfoim is all Unit nun lie carried 
.ilu'lit The men lane no (lialige of uni 
forms the man lies lake iila((> alter- 
iiati'h under hurning siin, drenching rain 
or ohlll, and elotid('d ila\ Itl(ers are to 
he witdml, hn'Mst high, innd-idastered 
tietiehes are to he ocMipil'd , grinding, eut- 
llng dust of a hot inarch Is to ts> em'oun- 
tered. and the rough wear-nnd tear of n 
(ainiiaign will snreh rednee tlie material 
to a most thoionglilv worn out ronditlou 
In a short linn* The slns's most Imisir- 
lant articles to a soldlei reei-he eonstniit 
wear, for tlu'.v aie seldom off the tlrrsl 
feet, and altenmte wetting and drving 
[day batoe with the le/itliei 

The staff, then knows that all this 
clothing must Im ieij|a<ed within three 
months In addition, the lesimve classes 
wldoli are to ts- (all,si I,, ielnforeemcnt 
must 1 m' eloltn'd I’.ismiltles will oecur, 
and there must li,' fusli clothing to re- 
[daoe tliat'so lost alihongh fieipientlv the 
h(s1i('s of the dead are strltijssl, thiantgh 
ms^snslty, and the clothing thus removed 
sii\(k 1 for Issue to nnolln'i new man, some- 
tinu's with a small hidlel hole through the 
hn-ast iHM'ket and a dull statu around It 
Wat dcs-s not make foi suueamlshiK'ss, 

\k tlu' rallwavs an* setztsl iiimiii war’s 
ontlin'ak, all the clothing fnctorU's of the 
land Hie (tssigmsl (s-rtHln work to Ik' i>er- 
formed Kllher bids ate called for or a 
just, fiat prlei' Is Hxtsl U\ the Btaff and a 
certain nmonnt of work assigned to each 
house, xvllh-idlly 

Four million overcoats must lie ready 
by the first of No\eml>er, stiy The hmaaeB 
which have the wool and other materlgl 
(OunoHiM Off it$.) 
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German Agriculture in War Time 

By the Berlin Correspondent of the Scientific American 

T llK iii't'Heiit \Mii pliiceK licfiire (ieriuan uifrU'ultnre ii 
iiumiH-i Ilf prolili'iiiH wlili'U it is oiuifldeutly lio]K>d 
will tliid II HiillHfaflii) \ Hiipilliiii The deaith uf Imuds 
will ii'i (liMiPi lie iix'l tiv leiiuirMe to female uml volun- 
ttH'i liitMir 111, well iiH 111 11 tcmiHirary reflux uf workmen 
from the ellleH Into file eoniitrv, so tlmt theie uiiif not 
Im‘ mu heilouH (llttlenltj In tiilx respect \iinrt from 
tlilM, (heie will, lumeier, lie a scHrell.i of certiiiii eiuii 
iiiuilitleK lieielofoie imisirtiMl fioui iiliioiiil, of wliltli 
(ieuiian utrriculluie Htunils In iirp-nl lussl foi ferlill/ 
inn the Helds of the eountri, iiiid these will lime to 1 m> 
replaeed lij eonvenleiil snlislltutes 

I'nif (ierlueti of the Kiii|ioror Wlllliiui Institute of 
Airrleulture, Uroruhei't;, tleiiiiiinj, hns worked nut Moiiie 
lahmble sUKKesIloiiH foi the iiiiinuilnu of the tiormtiti 
fields in the ahsenee of foieiitn feltlll/.eis, which It 
seems will allow the jiieseiit crisis In he met sitCi'ess 
full.v. In nidei to iipiireeliiLe the exieiil of the piohlem. 
ll should lie reineiulieied Ihiil (ieinnini In 11112 emi 
sutiiiMl 7r»(MKK) tons Ilf ('hill salttshei, d^h.lKKl tons of 
iiiniuonlnui siilphale, hO.tKHl (ons (if llrtie nilroiren, and 
Wi.tkKI tons of Norwenhui saltis-ler To this is |o be 
added the nitrogen ronfalned In non-iniKlned hone meal, 
I’eiu iriuuio and other iiltrotteniMis feitlllzers, thu 
amount of which, Uoweier, remains fat heliind that 
held In the ithove materials 
'['hoitnh the nmniil'actiire and use of itmtnonluui sul- 
Iihale, and even more that of lime nltroKen, have dur 
liiK the lust two tears undeipone a conslderalde In 
onaise, I’rof (lerlaeh is of the opinion that half the 
iiHroKen spread on the tields In tlie form of < oiieen- 
truted fortllls'.ers is still ('lilli siiliptler Xecordlm: to a 
consenallve estlniiile ahoul 'Jikmkki tons of nltriujiii 
IKT annum would seem In lit' iilili/isl in this wm ht 
(Jeimim aprieiillun \Vlien disli ilintiii); this nnifoniih 
over the whole aieii of lields undei iitllivaiion a < on 
sumption of 7 to S klliii;i animes is i lieelaie is ohtiilneil, 
thoutfli piesenl teiideni'les aie lowmd a fiiilher In 
(•lease of lids ainonnl Itv fiii Ihe s'lealei laiil of the 
idtiotreii, esiss'lailv sallpelei nilrof,'-i'ii Is (iiiplovtsl III 
the sprliiK, from Miinh lo Jim It miordlncU the 
war should conflnue until ni\f sinliiK (he creiiter part 
Ilf the ilidlspeJisahle nltroKi'ii would he wiiillnx' 'I'he 
(leriiiai) amiuonl.i and lime nilioi;eh Indusiiv will donhl 
less (‘iidemni to make up foi the ilelli'll, in whieh eon 
noctlon It will (erlalnlv he eln our,ii{i'd li' tlie ftoveni- 
nient (hi the oilier hand Iwo to three times more 
salljieter mat Ik- expected fiom ^orwa\ than In I1H2, 
the inantifacliiie of this iiroduet havliiK in the mean 
time made preat strides 

How liulls)>ensahle Is the use of solutile tilirogeii com 
pounds cun be InfeiKsl from llie followliu; (imi him 
(Ired kllojiramiues of Chill salfiieler will enable the yield 
of rye Helds to Ik‘ Iik leased b\ -KK) lo otMl kilogrammes 
Iter hectare This cotres|sinds to a total of to l.txnt 
nilllions of kilo(4ruuuncs for th(> total area of (fermaii 
rje fields (In 11112), \lz, (i N millions of Inslaies ,'sliii 
liar results can be oblaliasi by tiieaiis of amnionni salts 
or lime nllroden, and a simlliir eahnilation laii Ik* ap 
plied to tb(‘ leiiialnlipf cereals, lo pofiUoes and turnips 
In fact, nllrotJen Is the vegetable food exerllni; the most 
strlkliur InHuenee on the >i(*ld, and no other manure eaii 
be fullv iitllljhsl If Ibere Is u delu if of cHliient nllrom-n 
eompounds In the soil (hi Ihe otliei liiitid, (here eiin be 
iio doubt Unit those iirtlUelal nltrntjeii fertlli/sTs at 
presmit In tlie market are veiy suitable siibslltules foi 
Clilll saltpeter, Norwettliin saltiN'Ier, e k . Ik-Iiik abso 
llllelv isinlvaleiit lo tlie iiatuial pioiliiel 

.\cLoidliii; lo Ih (lerliKlis snus'i-,1 Ions, the miiilahle 
amounts of Noiwe»;nin sallpelii shotild Is- nsisl prf- 
iiiarllv as to|i uiaiiiin for tin ive m-M sprini; and for 
tlie iKsh-roots I-'or Ihe n-r, he rei omim nils (he fnllow- 
iin; loll luanunnt-' for Ihe spilns' of I'l:.-! live in rvt> 
soil pro|K'r, that is, in Hx'lh lnainy sand, should, lii Ihe 
sprliiK receive 20 lo .'in kllouiainnics of salipeler nllro 
KtMi, as lop maniiie, unless sliihle or ureeii niaiiiire Is 
uwsl The same ap|ilies to the ilaik alluvial soil of Ihe 
lowlands In case of a dearth of ('hl)l or NoiweKlan 
saltpeter. Dr (ieilaeh siiiPiesls snhslllnllio; for ttie 
aliove (juaiitlly of nltroKcii either amntoirltrnt sttltihufe 
(1(X) to 150 klloKrumate') or litrre tillioKett ( I5(t to •J.'iit 
klloKrammes la-r Ins-lare), lartlr ferlilt'/eis U-ltn; n|iplhsl 
us (-arly as jsisslhle Irr the sirtirn: Itr the msi- of wheat, 
the dose of t;iitroKi-ii can be fnsiuetrllv tedrieisl, on ne- 
eoiiiil of the la-lter sol! jtnd mote sallsfiictorv condi¬ 
tions, 15 kllotrramnies per ins-trrre (correspoiidlttK to 75 
kIloKTauitii(>s of amuicmimn sirlplmte aird 700 kilo 
Itramuies of lime nllroRctr, respeellvelv ) ta-litf; mostly 
sutfieleirt The excellent effects exerted hv sai(iie(i-r on 
the detelopiuent of outs are well lotuwir Ammoitlum 
suliihate has also in this case Rlvett Rood restilis, l,5o 
kiloRrauiines fsT hectare lielug Rerterrillv suttreleut 
Unrh-.v does mrt always reiiulre iillroRert fer-tlll/lriR , in 
the case of nildt^JlUl ground, 75 klloRrainDtes of tviu- 
monium sulphate or 100 to 350 klloRrar-imes of lime 
nllrogert will Ik* siiftiflmit. 

Stable manure should preferably la- rescued for 
potatoes la case of an ubuadAut use of animal munure 


(200 to 7)00 hllofi-amineH per beeure) no apeclal tiltro- 
Ken fertlllxers will, aa a nilfe, be reaulred. Boet-roota, 
itorrvever, even In aniina) manure, cannot dispense with 
ultrugeii ferttllxers, 3100 to 400 kilogrammes of Chili 
saltiieter or the eorrcsiKindln* amounts of artificial fer- 
tlllaer helnp KeneraUy used 

Should It lie atmolutcly imiHxtsIliie to provide the nec¬ 
essary uinounts of idtrogeli fertiliser by next atirlng, a 
nsliictloii will, of course, have to lie made This, how¬ 
ever, should, as far as ixiBsllile, Ih* avoided with rye In 
light soil, where iiilrugen fertlllxlng Is the most liidls- 
peiisiihle and cuitiiol he made up for later on A deficit 
of bread eoni would also be felt moat keenly by the 
(ieriiiaii psHiple 

Oft account of the Rreaf Importance of artificial iiltro- 
Rcn fertlllKcrs de-stliied to serve as substitutes for Chill 
siiltiH'ter, both the Roverument and private parties will 
promote their production .Should there, however, lie no 
irosslhlllt.v of riiiikliiR up for the deficit, there would, of 
(nurse, lie u nsliictlou in the yield of cereals, but the 
Country would not by any means lie hrouRbt to the 
verRe of sliirvafloii In fact. l<r (lerluch eatlmates the 
dellclt of coin In till* xxorst possible (jiise, that Is, If 
lli(*re should Hot he even a (lartiul eoniiieusation, at 
ahoul I,(K)(),()(Hi Ions, vlx, liarelv 4 Iht cent of the total 
crops It Is true that, on aceount of the iHirtlal oi total 
eessiilIoD of ImpolLs. even this dellelt would he keenly 
fell 

\s rcRiii-ds the (iin*stloii of iMitush fertlll/JiiR. (lermaii 
agrb iiltiirists in-isl not entertain aiiv fear, the produc¬ 
tion of iiotash salts coiitliiuliiK undisturbed Kveii In 
tin- event of lliere iH'liiR a defiell of liltroKeii the 
iiinoinil of iKdasli ferllllreis should iiol la* reducvsl, 
tliesi* imiterbils IsdiiR lehitively cheiip. while any isttHsh 
not alisorlKKl mostly leumlns In the soil 

Whethei (ieimnn Itidtisfrv will be able to provide the 
full anioinil of phosphoius fertilizer n<*eded hv Ihe 
lonniiv eannot vet 1 m- s,iid The piiKlucIloii of Thomas 
mi.il continues. ,imt sime the (•i-niian Iron works are 
Kept veiv biisx consldeialde <|Uantitles of this valuable 
feUlll/et will be blnuRlit on the market Dll Ihe other 
hand. It IS doulitfiil wln-lliei Hiiltleieiil amounts of crude 
))lios|)hates and pviltes for the manufacture of auiier- 
pliosphales mav Ik- uvalhildi-, the larger part of flmse 
maleilals haviuR so far 1 kk‘Ii liiiportisl from the Dnited 
Slates, \lgerla, Ib-lRliiiii, 1‘ortiiRal, and Spain 111 the 
event of a dellelt the use of these maiiorea would, of 
(oiiise, liave lo lie ii-diietsl whleli lit iiiau.v caaes could 
Ik* done wlllioul any llK-(iuV(*iileiiee 
The I’liisslan Rovenimi'iif has grunted ludivldual 
aRrleiillurlsIs and ugrleulluriil societies eoimlderable 
loans fill the <-r(*ctloii of (situto drying plauta, of which 
a iMige iiiuuIht are already iu course of construction 
Two hundred new Inslullatloiis arc to is* added to those 
HO far in oiK*rnlloii. so that the greater iiart, if not the 
whole, of the potatoes left nnuHist during the winter 
muv Ik- dried Threi* products will be marketed, viz, 
potato Hakes, |H>iaUi sbavIngH and oompreHsed iMifatoea, 
all of whlfh eonstttute excellent-, durable aud handy 
fishier The dlR(s<tlhllltv of these products Is not altered 
liv the drvliig priH-i-ss and actual testa have shown each 
of them to Ik- utill/ed to the same extent Their 
nutritive (iiiiillrles can he even Increaaed by soaking 
them III skiiiimed milk, whey, or water 


Germany’s Nitrate Supply 

A FKIONDII Senator, In onlling attention to Ihe prob- 
Hlile dliidniitloii In agricultural <rro)is, in Ocrmaiiy 
and Austria, enuaed liv the cessation of the lm(Hir1s of 
(’hill saltpeter, nmoiiiitliig to "fiO.Wtkl tons aiiuutilly, 
riK-ently asked how the supply of eililoslves w-ould be 
afflicted 4 writer Ui Le Tempt) gives the following con- 
Jis-liiral answer 

It IS protiablv not fur from the truth to estimate the 
cousumplion of cxploHlv(*s, hv each group of iHilllg- 
erents, at -Kk) tons )H*r day. or irsl.tkK) tons iicr year 
In practice from three lo ten tons of nitric acid are 
used in making one ton of explosive Assuming live as 
tin* uventge* proiiortlon, we arrive at an annual con¬ 
sumption of 750,000 tons of nitric acid. 

The available Bour(rea of supply are the following 
In Itavarln, and at Innsbruck, In the Austrian Tyrol, 
lire two factories which produce nitric acid from the 
atmosphere Their combined jiower is 85,(gKt borse- 
jH.vver, which. If com|ilete1v utilized, would prodia?e 
.'to.ooo tons of nitric acid per year A factory In West- 
(ihiilla auimuJiv produces l.,500 tons of nitric acid by 
tUe Dstwald pn-icess. in which Ihe ummoula evolved by 
coke ovens is oxidized in presence of platinum This 
Interesting method has prohably attracted the attention 
of Herman cbemlats, esiietlally In present conditions 
vvldch make the coat of tlie product relatively unlmiior- 
laiit. The production of nitric acid in this way may 
have liecn Increaaed tenfold since the war began, but It 
cannot have Isten increaaed a hundredfold. 

The French bacteriological methixl v>f Muntz and • 
laiiiifv wlilch (*oualat8 in Bowlhg great beds with nltrify- 
lug buctcrlii, is capable of yielding 500 tons of nitric 
add iHT hcclare acres), but several months elapae 
b( fore tlie IkkJs H'ffiu to produce regularly, and the yield 


Is greatly tUnlnlahed In winter. la 

not likely to be (unployed. 

The toul aBDtial sapply of altrlo arid obtalnahte front 
tbe domestic sources eniinfieratsd above nay atnount to 
50,000 tons, or one fUteenth of the cotmumpthn. Tbe 
deBcieocy would not be supplied et^ If all of tbe nltrtc 
arid produced in Norway by Uu Btriceland proesss, 
about 400,000 tons per year, should pass Into the bands 
of Oermany and Austria—a very unlikely supposition. 

This is a French view of tbe sltuarion. We have 
more confidence In the ingenuity of the Oermaa riuatiat 
to meet the reviulrementa uf the situation. 

Fonrinv the Inner Tube of a Gcnam ISH- 
ineh Siege Gmi 

riv hM ability of the Krupp works to turn out 10^-lnch 
I slegi* Runs iKMaesBlng a (-ertain limited amvmnt of 
mobility, is due partly to tbe undoubted skill of tbe 
dcsignltig department aud even more to the great ad¬ 
vances which have been made of Ute years in the art 
of gun-steel manufacture, "nie prime consideration in 
building a Id-lucli siege gun for field operation was to 
reduce tbe vrelgtit to the lowest point compatible with 
the re<jui(site strength. The Gormans have not given out 
any details regarding this pieces but this much Is cer¬ 
tain, that hi order to make snob a gun practlcabte, it 
was necessary to emplo.v low preware in the powder 
chamber aud to make the gun barrel of a special qual¬ 
ity of Ht(*el. embodying great tensile strength In propor¬ 
tion to Its weight rrobably the liarrel is forged from 
one of the new steel alkiys from which such remarkable 
lesults have liecn obtained in the various arts, and lair- 
llcularly in gun manufacture. Our own Lieut. Cleland 
Davis used for the barrel of his torpedo gun a vana-' 
(Hum-steel alloy, from which he oblaliicd excellent 
results PosKlbly the Germans are using an alloy of 
ibl*! or kindred character for the IH-lnch siege gun. 

The Iiroduet Ion of gun-steel Is a long and tedious and 
costiv jiroci'ss and culls for the gr(*Hte«t care in making 
up the (KuuiKisltioii of Ihe steel, in casting It. and in 
forging the ingot to the required rough shape rt>a(ly for 
Ihe lathe. 

ll Is a prime requisite In gun steel that it shall be 
|s*rfectly bomogeneous thriaigbout Alao It muat be ab¬ 
solutely free from Irregularities due to segregated mate¬ 
rial, tiiclpient flaws, seams, etc These iinalltlos are 
secured lurgelv In the jiro(*(>ss of forging, and in order 
lo obtain tliai tiioiough working of the nmterlal which 
conduces so greatly to its tougbtiees and strength, it bas 
long been the practice lo forge the gun barrel upon a 
central mandrel which is Inserted in an axial hole 
through the forging, when It is brought white-hot from 
tbe furnace and placed in the hydraulic press aa ahown 
In our Illustration The material Is squeezed between 
tbe mandrel aud the presa, the Ingot being given a 
aligbt turn liet'veeu each aqiu'ezlug, by meana of a chain 
which passes anmnd the forging and Is ofierated oy the 
Kc(ars shown in tlic upis'r bight of the chain, (iradnally 
the i>ie(*e is reduced in diameter and drawn out in 
projicr length, until the desired final size of the rough 
Riiti barrel Is reaeliv'd 

The Current Supplement 

T mc leading article in Ihe HcncxTiFic AHEatcAN Stip- 
la.KMENT, No 2044, fvir March fitb, la a moat valuable 
isipcr b.T Dr George M. (Jould on A Bystem of Personal 
niographlcal KxBmiuations the (Condition of Adequate 
Medical and Srientlfl(J Conduct of Life, that will be 
found of interest not only by the layman, but eape- 
cially HO by the medical profeMlou, as It diacuseea one 
of tbe moat vulnerable features of medical practice. 
Tlie account uf the exporlmenta in registering radio 
time riifiials with n ph.rsiological recorder gives an in¬ 
teresting acvxmut of the application of frog diaseirilonH 
f(U detecHng alight impulses Iteproductlons of the rec¬ 
ords are given and Ulvmtratlons of the apparatus. Bx- 
tierimoita with Plying Boat Hulls gives some of five 
rcmilta secured in experiments made In the model basin 
at the Washington Navy Yard. Bnag Boats on Flood 
Blvera tells bow snags get Into rivers aud tbe metbodii 
adopted by the Goveromeut to remove them. Several 
Instructive lIluKtrations aoeorapany the article. Bleo- 
troeulture of the Soil la a valuable discussion of a topic 
that is attracting wide attention, as It deals with the 
electrical processes In biological reactions. The illus¬ 
trated description of the hydraulic mining cartridge 
aud Its various appileatlous and tbe results obtained 
tells of a very efficient mechanical device for breaking 
down minerals where it would be dangeroni to use «x- 
plcnlves. A timely article is a report of the Ooanilttee 
on Besointloas of the Hnow Removal CoQfisreDee, held 
at Pbliadelptata in Amrll, 1»14. This Is a sttbjoet of 
interest to the ritUens of every city tn tbe oou&tiy 
within tbe aoow belt. Other artlriee are Oezman Syt- 
tern and Uethed, teRiag what tbrir IndtiHtrias are do^ 
•hwe tbe war hi«an; Btectrlc Wavm and Oerihkriene 
as a Means of Inreotlg^riag the Inteifeg of dm dtUdt,: 
DisenseS Dangerous at rxifcmat Fitrieda B* Wfai i 
number of riiofter arttclea 
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iTke oiiiott are not r«tponiit>le for ttatemmU made 
ia (Ae itsorntpowiMioa coitunw. Anonvmou* commurU- 
catloni cannot be oontidered, but the names of corre- 
spondonts teill he V}itKK«li when so desired.] 

ConsTtM *nd National Defenae 

To tlM> Editor of the SciBfiTn'ic Amebican 

me congratulate you on your "War Issue No C," 
rleallDg with '‘Our Natloiml Defenta's." 

'ITie eondltloiiN resiwnslble for the i)reBent slate of 
our imtlonal defenses are, to my uiiod, ably set forth, 

I, for oue, trust the day Is not far distant when all 
of the various creeks will have rw'elvwl their nwessary 
Bin>roprlatlous, when all of the squash centers will have 
their public buildings, and our ('ongrcHs will fci‘l that 
they have the lime and the means to juiy a little atlen- 
tlon to the most vital matter of our national wclfaic 
Neche, N. O. Fred. L lacwis 

Comparative Figlitinff Value of Fighting Ships 

To the Editor of the Sctkntivic AMEkicAN 
1 do not think Mr. A (llven's syalem of cnlculnllnt: 
the fighting value of Iwtth'shlps Is correct Itetullh of 
the principal ships he mentions arc as follows 
liuim Hroad- Udl 

NuDfl Tonnsee HpecU la* *l<|p Jii* I'niu 
■'Iron Duke" 2B 400 22 10- t.lVj 10 lH H,4‘n. 

■Knliier'’ 24 700 2.'IK| 10-12 10 14 a,OSS 

"V I'nltla" 21 370 20 S 12 12 12 11 ll.llR 

••lenn Hart" 23 470 21 7 12 12 lo to'i^ .i 7SO 

Moreover, the “Kaiser,” lielng laid down In Itktii. Is 
hy no means the latest Oerman lmttlesht|> Also, the 
"Jean Hart" carries 12-lnch guns, and nor lUMi-lnch, as 
slated In your war Issue (tf Hcpteiut>er 0th, lltl I 

From the above It will not Ite dllticull to stH." that tbc 
fighting value of these shliis Is In the ordet named, 
with the “Kalwr” running a clow second to the ' Iron 
imke” With her i-omitlrtc htdl of 14 Inches, no douht 
(prlte a few would bet on the “Kaiser'' lo be tbc best 
sbl|i III tile lot, also on account of her suis-rlor sis-cd 
Kan Kruudsco, (lal Chaw.ics Vobnhoi.i 

Long-range Guns in Forts 

To the Editor of the NtntaTnrK \umic\ti: 

In your Issue of iK'ceniber 2tlth, lltU, there Kppcan>d 
an article b\ Adrian (Jetar, "Some Suggestions About 
the War" 

Ilo Itelieves that If a fortress Mhotild hn^e larger and 
lunger rang(>d guns than Its attacker that fortress 
v\ould not fall This would ls> so If cten bit ot giotind 
within range was \islble to the garrison of the forlres-s 
lliil with rangt's of ten and (Iftwai mill’s this Is no 
longer iMWwihle. 

'J'he lighter movable guns are uiovihI h> night to 
Invislhle iswltlons The exact location of the fortress 
and most of the details are known through spies tiefore 
the war liegnn The full of the shots Is oltsiTvisl, while 
the forlresH strikes hltiidly 

If the fortress Is surrounded by a friendly nrm\ 
Hilling enough to bold or win all isdnfs of observation 
within range, then the long-range fortress guns can 
ghe that army great suitport If It Is attacked If tliai 
army Is driven away or driven Into the fortress and is 
nimble to make sorties, tlmt fortress will fall, no mat¬ 
ter how many long-mnge guns It inav have, if It Is at¬ 
tacked by modern, efficient, heavy artlller}. 

New York city F A nr I’evsTBa. 

Suggestiom for a Reserve Army 

To the EillUir of the SruKNTrinc AMBarcAW 
Your articles on the defonaelessness of the United 
.'•iiKti's and our lnade<]tiate army Uniches on a theme 
dear to my heart, and tenipta me to olTer a suggestion, 
M,s the subjtict of au arUole for your able rten. 

It Is only of recent date that array regulations have 
made It iHwslhle for the United States to build tqi a 
reserve fore© from the ranks of discharged soldiers, 
but unfortunately thla reaetve cannot be formed until 
the men now nervtng enlistments are dlacbarited. 

There are many thonsanda of ex-ooUJlers in the vari¬ 
ous luirtii ot the country over whom the tlovertiment 
has logt Its JurUdletlon, but who would be a valuable 
addition to our standing army. It Is tnte they cannot 
be compelled to act as reaervea. yet tbwe are many 
nniong them who would voluntarily place themselves 
tni the reserve list. If the Odremmeut preparetl one and 
made the appeal. 

Many of these men, if not all, are proud of their 
servleej and would gladly be bOII couuected with the 
sendee; httt object to being eomptdled to follow auothor 
period of routtoe, such m militia service, etc, 

There are thoee who will say it Is superfluous, that 
ttamp tten would be aVtlUiMe in wmr tine anyway; 
fluttili *o^ l^t they would be widely scnttereil among 
tbe vtAnuteenif and It would be imtKsisthle 

to sefietr^ the chnff aim the Wbent On the other 


band, with these trained ex-soldiers on a reserve list, 
they could be Immediately mustered Into a separate 
body, and Iw available as tralneil troops, where other¬ 
wise they would be lost among the raw levies. 

Ilow could these men In* kept truck of? And of what 
would their otdlgattou consist'; 

An applicant may have served at least one year In 
the regular army, or tUn*e years In the militia, he 
under thirty-five years of age when enrolling, take the 
same oath as administered In regular eullstiiients and 
Is- hound thereby, and to keeii Infonnisl the ilei>urt- 
lueiit under whose jurisdiction he Is iilacisl of ehaiigeH 
In nildresH, or in the event of leaving one distrlet ob¬ 
tain a transfer to another Ueservlsth hhimtd Is* eom- 
Is*IU*d to attend maneuvers for one vns*k each jear, 
heliiR Hupiilled with a uniform hy the (Joveinmciit at 
the time of enrolling 

The yearly nttendanie at inniieuvers to be the iniU 
reqnlremeiit of the res<*rves. It would he lookisl uihui 
as « >aentli>ii lather than a dufv Tlnw ii> is- callisl lu 
the i-olors only In law- of war 

There may he other isilleles suggested, but I Ibliik 
none could be brought Into etrcct qiili ker, or w-llh Uss 
exiiense, If the (lovernment eould be Induced to make 

I trust YOU mat lie able to use this theme as a 
means of radiating enthiislHsni Into the iiowers that he 
through all article In vour columns 

Uhlongo, III T H Htri fcifEiJ. 

Who Invented the Periacope? 

To the Editor of the Scivntikic Amk-Bicah 

It Is stalt'd b\ some writers thnt the perlscojie, the 
eve of the submarine, vin« ln\onl»*<l by tbc French The 
first de%lce of this kind to be used In naval warfare 
«as lnvent(>d hy Tlionias llought.v In He was at 

that time acting eldef cngims'i In the 1 S Nhm Dur¬ 
ing ItanUs's UisI Ithei exis’dltlon Doughty was on the 
liirreled iiioidloi “Osag**" Tin* gunboats were anno.ieil 
|i,\ bushwbaekeis and •'oiifederate eavalr.t picking off 
Ibclr men Dungbl.s rigged up a sb<s*t Iron tills* cx 
tending from a few fwl alsivc the dis-k to (fie engine 
rismi Isdow, with o|H*nltigH near the top and Isitloin. and 
bv arniiigciuent of mirrors be eould K4*e on shore When 
atlacktsl. he would signal the gunnels to (urn loose, and 
the eiicinx sism learned lo ghe the 'OMige' a w Ide 
ts'rth lie little reallrs'd that Ids inieiilioii would Is' 
Utilised In the woild's gieatest wni Dii the 'Indian 
ola" Donghh ran the liatlerh-s at \ lekslnirg and his 
vessel was sunk In the fight near Drand (inlf and he 
was eaidiiriHl After tils exchange he was assigmsi to 
the ‘Osage," which was blis’kadiiig the month of tin 
Ued Ulvcr While on this dulv he took Iwcniv men and 
cHiitnrcil two large f’onfcdciale iransisirts, for wtd<-h 
he was coin|iliment<st hj Idmliiil hotter Me distin 
gliislievl hlms<‘lf In the Ited Itlvei exptslilbm and sidise 
(picnlh at Mobile He vxas one of llie old time, resource 
fill englms*rs of (he Mississippi Jther. and after (he 
wai he lesumed Ids profession lie dhsl In Si Ismls 
In IMm W’ It IloiKucs 

SI Eoiils, Mo 


DisabiinK a Locomotive 

To (he Editor of the Schntikk Amkkic.vn 

The paragrapli on page 5111 nf the issue of D»s- 20(h. 
h>l I. regarding the Iwst wav of disabling a steam aulo- 
inoldu*. brings lo (he vvilt<*r's mind the riithei eU'gant 
wav of putting a loconioihe tpilekh and perimineiith 
out of commission used In the elvll war The steam 
thesi covers were rensived and the bridges ladwis'ii the 
l«>rls in the slide valve seals weie snmshisl out. and tbe 
ecvers ciirefnll.v replaced, so th.it from all apiK-arances 
imtblng bad Ims*ii (amiH'riHl with The enemv after 
firing up, was pleasantlv siirpristsl when all tin* steam 
chose to go dlrts'tl.v up the stack and not pav a visit lo 
the (■> tinders ca ravlr 

The writer has seen a iiiiuiher of wnt pb tores show 
Ing the efforts of the rx'ln-atlug Belgians to wns'k the 
rallrmid Itiies In each case tin* Imllast had l»ei*n re 
moved from under (he (rack, leaving (lie ties and rails 
Intact With a few Jacks and a gang of shovelcrs the 
line eould be brought up to a fair grade alHuit as 
ipltekly aa It had la>eji wpeeked Shermaii's "hummers” 
did a more thorough jtdi bv N*arlng up the rails, heat 
Ing them white hot In fires liiillt of the ties, and wrap¬ 
ping them artistically around the neighboring telegraph 
isdoa and tree trunks. IlraoKRT Fhkgman. 

Newark N ,T 

Congreat and Our Military DefenseleMneM 

To the Editor of the rtf-iRNTiFic Amiwk an 

Why, In view of the dlalnterestevl stupidity of our 
preSi'iit W'aahingtoii reprewntatlves. would It not be 
imastblc to form what might be railed a "National I>e- 
Wse SvK'lety”- taxing each member a poaslble and ex¬ 
treme yearly charge of 15, and providing a suitable 
badge If thought dmlrable? 

Tlte uuderstandlng betug that tlie money thus derlvevl 
b« used for dofeiiwe purpooea under a conuieteut bounl. 

Frtrm tin<l, 0 W),tWO to flltlH.tNlO.tlHO vsmld he rnlseil 


A reasonable yearly wage might lie paid to a '('lit 
Ken Militia," providing rlfios, ammunition, alr-crufi, ('ti 
I cannot express my IndigtiHlIon at the want of < oin- 
mon sense lielng shown In Washington, and I believe 
If your valnalilc pul)lli*ntlon were to present some siicb 
profsisltlon, yon would lie agrcciibly surprlsiMl at Us 
Instant populHritj 

'J'ho average true citizen of tbc rutted Stales Is most 
I>utrlotlc, and I bavc* tbiis fai rnib‘d lo talk willi aiiv 
one who Is not disgusted at tbc igiioiaiic c> and cc|catliv 
being sliowii bj Ibosc wbosc dutv it ccitaiiilv Is tec 
sc*e tliat wc are propc>rl.v jirolei'IcHl 

As eonditlons now an* wc arc hiniiillaicci liv our 
weakness 

Tlirongli the Inc c>m|M't<'tic c of out ]>rc‘sciit Adiiiiids- 
tratlcili, the cltlzi'iis of tbe I'ldtC'cl State's uic licliig laxc'cl 
and clonbl.v taxwl with a certain picis|H*c| of .i dcIlcK 
of some J40,0<H),(KHI, yet our most respcs'lcd and lilglilv 
educ'utcsi President Is pressing an aciclitccinal c xpc-iisc 
of foi an nnlnwfid piirposc, whn)) not only 

rcndcTs ns liable* to sc-rlons and almost ci*rt.cin iicic rna- 
tloiial complkaltons, Imt Incic*icsc*s the* clc’ficll, and wlilc*h 
tbc* js-opli* of Ibis cdiinlrv iiiiist pav wbclhcr Ilic'v will 


If .you will give lids mallc*r vcnii serious at(c*iillon 
nithongli I am fully awuic* of the* cinclc'iiess of inv sag 
gcstlcai, vou will gicativ oblige a subsc*iibc*r of long 
standing Hosion 

P S --Tbc* writer has llvcsJ abroad a iiiimbci of vears, 
and bus a more than ordinary Unowkslgc* of iiavicl 
mutters, ancl be* finds vour War Issue's as imbll'lic'd to 
date woncic'rfnih instructive 

(There Is at pri*s<*nt a Natlonicl Sc'cnrlty Uc*agiic, wllli 
headejuarters at '25 Pine Slrc'c*l, New York, vvlibh l' 
t'ligaged in laying (lie* facts as to oni mllltarv clc‘f'c*nsc* 
Icssncss iK'foie the countrv ancl making ('ongic*ssmc*n 
pav Inssl to Its naval and luilitarv 'ichisers I'liiiroii ) 


How Lieat. Geratner Perished 

To llic I'sUlor of tbe Sc ifmivic \vtMnc VN 

1 )m‘^ to itiNiio MMir iittoiitioii til tiit ))HniVst*nii)i liPiidiKl 
‘ ^/m\ !*(*! ihiK'h " 7U \(M1I *\ii, 

\o ^ of liltnl. l!Mr. LiiMit ticrMiioi tin 

injiiiiHl upon inndiiii^ Itn- unlor, wii's tho iiiin hiri** 

pnio(inMlI\ 

Ciipl Miiilnr, ill lilh It‘hfiiiion\ liofoic tho Honrfl of 
ulitrli irnpMlli 4 nt»Kl iho stntod In imrl 

‘Sho Vciih Hiun loniink' uluio'^l \irlltill\ (PiuinAanl sliillrnc 
lo tin left i Mt'iiM'fJ to iMill lii^r lip >.ll^'hIh niul w.lnn nlioiit 
..on fiv t from tUi ykutur uniilil) to hiin«Pu ms )H>vs<r )n ans 
vsus 1 out XUi HMiitili i ft it full (oiitrol oi tin uuitlilm whun 


Uh< Hit iiiv tntfiif tti Mltdt' tin ■'NliJ wlfjtwlsf liifti thf 

wtml Tin htiip uinlniiiaij;i d foi r f* ns ssIriK In 

tin vyIiir stMtltOi wiiltli Vet rt‘ Blruiitnliit.' lu tlo' \sfml Tin im» 

(oTHtinr WHH uinV-r Vialt r I pullttl him up to tin runr st'at 
iiinl Vvi Eot out HtninllnK (Ui tim lunrilm; uort I (oiiltlu t iHm 
tltiRulMti an> liottom Wo I'Xiimliit d tin hIiok Ilut' <Milv two 

niiihni! tin* imo him trslm; to lumiM' mmiu parts timi would 
tloat \i^ In Irtlls tin /Iflph IPipilrod tools IhidtavoniJ 

to MuMtro tho t<Md kit It vsas umh'r w-nfiT ahtuit four ftM t 
1 distHj for It sesfrRi tlnn'i! hoHrid It hut it islritl go 

tlE^dts that T <ould not nhiiHi 11 (■• rNtniT nnd I tin n inliHtl 

unch othi'T untirt HH I don t rinnli ssliotlmr In- io<*k off 
tlnnind Nlilrt or not hh I adslHtu] him to k« up Horn* ssool on 
Iitt4 hods 1 liitd a Wool union MUit on Wi < xandnuf) tin nin 
4 him M‘r> (RTifulH tis hwImndnE Rroninl It during this ttinu 
(iih) found Mil (tintiols Intait HiirfntuH ]iIiie<'< niid wins \N't< 
tin n dlRsUNFnd jilatiR for EottiiiE iclhf (nrMnnr fnvortd 
MWlinniiuE Hshon \Vu wun almut r Imlf inllu out wlnn w(> 
Inmh d J fHSontJ ulliklnE ti» tin nhlp until If wbp r<*ii«(>nMl)ly 


dtdii t Ik*11u\u utthur om of tin could inaku It Jtu tlalnnd that 
In wns Hii uxpurluntud swltniinr, that m«nv tlmuKhu Imd swum 
tw4i <ir thruu mlloB 1 had no knowlt-ilEu of ht» nhlilts to 
hwlin and thoUKht hu was trvlnic to unoouraEu nu 1 Huord 

Inglv hail uo fnith in his ahllltv to swim, and romonutnitud 

what Kuuim'd n hmn timu, l.luuf wild hu w is *:olnjc 

HHhori’, and bf aMki‘d mu wbiit 1 wantud him to tlo wliu?) in. 
Kot tliurt 1 sMild. ‘If you arc Rtilnn inihort vou Imd htttur 
notify Nan !>lnEt> and Loh .VriE»lu« to Rot <HJt f.iKf mfdorf»(mt« 
and, K imRslblo rmvu \in butHUw I tlon't think tin nmt him 
win float un hour iontfur «t fht* nnust (ttrs(n*r lift luif vslmu 
hii WHS about forty or fift> fut t oni I f« It H whh ttnp(YH*4lhlu 
and failed him hark, t<UlnE him so I hud h irnnip at that 

tlrnu, and I MBkud him Imw Im full Hi shIiI hr f-df Eixid 

pnoujfh to make the Nhoru If In* vstuit tin n h» forr E<il anv 
farther nut to Kua ShtirtU uftur ht* ntfirtiol thu sorond time 
and «ot ipMMit H half ndlu wlnui hr dUHppuarrd nml tliun 
aiiortly after tlmt tint Khlp wjn* irotnir prult> low nnd I stnrtDd 
to Bwlin jnvtodf. hut whun 1 Eot ‘ml n short ilt>-tninu I rtnl 
Jrrd that I fouldn't make It /ind put haik Tin/i I Him! inr 
aelf to tin* oluvMtor wJros nnd wullud Klnally n ImHt phkud 

It Iw t(» (dtHervtMl thnt tlK* InnuMitahlo ilonlh of 
J.leut Oerslner was caused by tbc uttemiil tc. swim 
asiiore and might have lieeti due tcc anv uccklctil of the 
sea Such a jmrugntph as that In jcnir issm* of .Innuary 
U'fird has a tendency to create a wrong Imprc'sslou In 
the minds of the ptiblk and has un Injurlons reflex cm 
the aviation service of the Armv 

flFOSOK P ScKIVGN, 

Brigadier (leuoral, t'hlef Signal Ofllcer of tho Army. 

Washington, D U 








SaENTTFICAMimN 

Hitting an Invisible Ship at a Ten-mile Range 




How the Greater Elevation of the Lighter German Guns Enables Them to Outrange the Knietny 



O Nr: (if the sdniriscs df tlic iiJiMil wiir Is 

the (>\1 nKirdlimi\ rini(!(‘s iil wblili the tMiKiiK*'- 
iiM'iith slilps L‘iirr\ hi;.' iiiiiior ptciciii;: s'lms mic 

Im'iih; finiKlit III till' iiclloii iM'tvM'cii \ tin sihs' and 

Crtiiliak ofT till' onast nf ('tillc, the 111 si s'Jlnch niiImis 
( if till' "SctiMriiliorisr’ uinl "(iiielhi'iiuii" IiukIcmI on the 
"tiiiod lloiK'” wllli telling ifliKt at lunls In the 

eiiaiiKi'nieiit off the I'lllkluiid Islillitln, tlieeiiillei slii^tes 
of the uiiiiiliiK HkIiI xM'ie foiiithi at l.'i.lKKi \nrils iiini'e 
Knit I III the hiitth'-enilsi'i eiiKiineiiicnt In the North 
Sen, Vdinli.il lientl.i In his otliclal (Iisiiaich slated 
thill he lii'ttaii to land on the ('iiciiiv at IT.tNUI jards, 
III Hill ten iiillCH, and later desei l|»lions of the ItKht 
111 those ennuxed Htatcd Unit the inline neier fell 
lieloii seieii tnlles 

’I'lie (inestlon hiiH Iks'ii nilNod iih to nliellier the 
llaliler (ienrnin Kiliis iieie iilile to I'eaeh the nrltiah 
halt le eriiisers diilltiK the eiiiller statJeH of the fl^ht 
Mheii the 111 fi tin'll hIu'IIh were neltliiK home This ih a 
deelihslli liitei'estliij; iiolnt, and with a view to pre- 
Ht'iilln;: the iieliiiil eonditioiiH, iie puIiIIhIi the accom- 
IHiiii iiiK phoiiici.iplis and dlHtftiims, ii hleh show that 
nol onli the VI and II- 


[Miwder eharKes n<*oe»i»ar.T to wcure I hew- velociflea, the 
erosion Is iireHttniHlil.i veri hitch, and tlw* H(s'Mrne.v-llfe 
of sneh ttiins U. llnilteil The Krutip people claim to 
lime tuasiered the prohlein of enwlon, hut whether hy 
Use of a siieelal Hteel for the Inner tul>e or h> the ()Uq 1- 
II\ of their powder, or both, the.\ do not atate We do 
know that one of the IcudlnK naval powers not loiiR 
Hiio made an offer to give the Krupp firm a eontract to 
liroilde all of their heavy gmnt, provided n gnarantee 
was gheii that, using these high velocities, the guns 
Would haxe an nmiracvllfe of ‘iV) rounds Tlie offer 
was refnsisl As regards the British guns of Viekera- 
Ma\lm and Armstrong, it Is known that erosion Is 
severe, tint the British claim that thex can n'lliie their 
(Todcsl guns so (|iii(kl.x. and at a cost so moderate, that 
thet jirefer to nsi' high xeloellles, because of the great 
advantageH of aeouracx and hitlliig fsiwer at long 
ranges eonlerred thereby 

It will he noted from the diagrams that the British 
guns are credited with a maximum elevation of IR de¬ 
grees That is the ranximum for (he main batteries In 
otir own imxx, and xxe iMdlexe the same praetlej* Is 


followed by the British. Th<> motive fur iiettitig tbla 
limit la the fact that at 15 degrees elevation, when the 
ship 1 k on an even keel, the sheila will carry to a far 
greater distance than can be covered by the average 
sighting conditions on the high seas The German Ad¬ 
miralty. however, with wise prevision, ns It seems to 
US, have given to their heavy batteries a maximum ele- 
VHflwi which is at least twk-e that of the Britisb gmui, 
iiamel.v, (W degrees, or iKissIblv more. 

We present Illustrations of two of their ships, the 
liattleship “Schleslen," carr.xtng 11-liich guns In Its 
main l«tfery, and the 111 fntexl "BlniKfher.” which 
mounted the H2-ln('h gun In each photograph these 
pieces are shown swung up to full elevation, which ap- 
I»arently 1» slightly ovei (TO degrees Now, referring to 
the diagram showing the trajectory of the sheila at 
the 17,(KK) yards or ten-mile range at whleh the British 
first l^iegan to land on the Germans, we find that. If the 
velocities given are coirect. the H.2-lnch guns of the 
“Bluecher," with an elevation of 15 degnea and 10 
minutes, would have fallen mi the British crolscrti at an 
angle of degrees and 40 minutes; that the IMncb 
gxins of the “Beydllts” and 
“Moltke,” firing at 11 de¬ 
gress 25 minutes elevation, 
landed their shells upon 
the British at an angle of 
22 degrees, and tliat the 
12 Inch guns of the “Herf- 
fllnger,” elevated to 10 de¬ 
gress and fil mi DU tea, 
would hare hit the Britlah 
ships at on angle of Itt de¬ 
grees and 24 BftnatM, This 
last. It will he obeerred, Is 
a flatter trajectory than 
that of the Brttlsb 12 -Iih* 
and 13.5-lncb guns, the 
angle of flill <tf (hem being, 
-espeettrely, 21 degreee 10 
minutes and 2l degtees 4S 
minutes. 

The dlaffnn ahowlbg 
the curves of (Hfllt Md tj» 
extreme rengee et the 
maximum poeelhte devd- 
lion of the TSrtone golM, . 
brings out .the . 

fact that the (UdhCOt tfihiu* 
at the Vim-\ 


iiii'li, hut also till ''2-liiih 


criilsi r-. .111(1 11 1 III (II (' d 

enii-'t'i xxci'c iiliic not mih 
to real h hut In lUiH aiige 
llif British shiiis, and also 
that I hell ji e ii c I i a I 1 \ c 
p o w e r xxuH t licdretica llv 
Hiitlk'leul fm IhciM to haxe 
tlma' deadl.x cnccuI Imi 

It should he ('\|ilatll(’d 
that the data regaidliig 
these guns, hoth British 
and Gorman, are t a 1, e n 
from the puhllslied < mn- 
incrclal tables of \ ickers 
Maxim, Aiiusirong, and 
ICrupp. WUli the I'sccii- 
tlon of the Brllish Ttri 
Inch guns, xvhos*' Initial 
xcloclty Is 2,700 feet |iei 
sK'ond, the velocities given 
are very high for guns of 
large calllier, They are 
(lerfectly iswalble; lj#it be¬ 
lli nse of th<i Iwtaise heat 

of combustion of the large German battUship "Schieoieii” and hrate ce d cntlsar ‘"Uaecher,’* ohowlBg Ufh oteratiM at fawk 











e^MAito ft tiWowtoK to wi ninm i«i>«e of 

22f(X)0 ywd*. 6e over 8,000 yurdi hrthor thM tho 
BiitWh I8.64»oh gunt. The greftteet rwsgo U that of 
the ^jtoroum SO^ber 12-inoh, whioh oau throw iti 
ihoU to wdiBtoaoe of 18H mUee; the Qenaan ll-ineh oan 
cover 149i taUe«; the Genrutn 8.2<itu3h, I2ii nrilos; the 
Bnti|ib ISWneh, 11)^ mllea; ond the British 13^inoh 
gun* ebont 10 2/3 mile*. It will l>e noted that tho Brit¬ 
ish 13 J-4iwh is outranged by tho British 12-moh; whioh 
IS to be oooountcd for by tho fact that its Initial velocity 
is 300 feet per second less. 

The predisposing motive of the Oertnan* in giving 
such hl^ masimuin elevation to their guns was to en¬ 
able them to roach the enemy. after their own ships, 
due to Injury at the water line, had a heavy list toward 
the enemy. It is evident that the “Derfflinger," for 
instanoe, mi 4 ^t be listed 15 degrees toward tho enemy 
and still have 15 degrees of olovatlon avallablo for long- 
range lighting. This wise provision ha* rendenid it 
r>oeeibl« even for the lighter armor-piercing guns of tht^ 
Oermaa* to land upon the British a( the great fighting 
rangee seleotod by the latter 11 was the greater striking 
energy of the Ul.S-inch gun and its much heavier burst¬ 
ing charge, coupled with Iwtter shooting and better 
ongtae-toom equipment and operation, that enabled tbe 
BntUdi battie-oruisers to win the North Hea fight. 

The striking energy of the projectiles at lO-tnile range 
are: Oerman H-inoh, 2,ll5-foot-ton8; German 11-inob, 
6,19fi foot-tons, Oerman l2-inch, 6,HH0 foot-tons, and 
British 13-ineh, 8,353 foov-tons, Bntish 13.'')-inob, 
12,806 foot-ton», or alwut 50 per oent nmre than that of 
the 12-inoh gun. 

When the British battlo-cnnserB began to land on 
tho “Bhwoher,” her hull was invisible. Only by the 
fire control oflLners a hundred feet above the deck could 
her whole hull be seen. Himilarly. wiien the 13 .5-inoh 
shell* began to fall ‘out of the hlue" upon the “Blue- 
flhor,'’ the gunner* m her turrets did not see tho hull of 
the ship from whioh the projw'tilee name. 

Among tho many accounts givun by participants in 
the North Sea fight, by far the most dramatic and in- 
Btniotive is that given by Gorman sumvors from the 
“ Blueoher" „aad pubb«hed in tho l^ndon I’tnus and 
SpKire. from wbitvh we take the following dewnption 
“The Brltlah ships ware away on the honzon, some 
15 or 16 kHometers dwtant, when they started to 
fire KhiHs came slowly at first. They feU ahead and 
over, raiaing vast columns of water; now they fell astern 
and *hort. Tho Bntish guns were finding tho range. 
Tboae deadly water spout* crept neanr and nearer The 
men on deck watched them with a strange fasomation. 
Huon one pitched close to tho ship, and a vaet waterv 
idllar, a hundred meter* high on*! of them affirmed, fell 
lashing on the deck The range had l>een found Dann 
nber ftnff’t h»f Now the slielU came thick aud fast 
with a horrible droning hum. At. ouce they did lemtile 
ex«H'utiou. The eleotric plant was soon destroy**!, and 
th(! nhip plunged in a darkiusis that oould lie foU. ‘You 
could not see your liand btfore your nose,’ said one. 
Down below decks there was horror and confusiou, 
mingled with gasping sluiuts and moans a* the shells 
plunged through tho decks It was only later, when th*) 
range shortened, that their trajectory flattened and they 
tore holes in the •hip’s sides and ratted her decks At 
first they came dropping from tho sky." This olisorva- 
tion is of parttoular interest; the diagram given on the 
adjoining page explains to what a great height tho 
sluiU* must have risen before they liegan falling towsr*! 
llie“BlueeherV’ decks. 

“The •hells penetrated tho docks," ivmtiuuf** tho 
Ttme» narrator. “Tliey bored their way even to the 
sUikehold. The eoal in the bunkers was set on fire. 
.Since the bunker* ware half empty tho fire burned 
merrily. In the onglne-room a shoil link**! up tht* oil 
and sprayed it aiTound in flames of blue and gnwn, 
scarring it* victim* and hlaaing where it f*(ll. Men 
huddled together in dark oompartmenls, but the shells 
s<*ught them out and tliwe^ Death had a noh hnrvMt 
'Fho terriflo air pressure re*olting from explosion in a 
confined tpaoe loft a deep Imprewskm on tho minds of 
tho men of the ‘Blueoher,’ The au*. it would sewn, 
roam through every opening and tears its way through 
evety wetk spot. loose or insecrure fftting* are 
transformed into moving instrumenu of deatmution. 
Oj>en dixmi bawf to-—and jamb—and closed Iron doors 
bead outward like tlnplatM, and through it all the 
bodies of men itfe whiried about like dead leaves in a 
winter blaat, to he baAtwwd to ileath agaUist the iron 
waU*. In one tt tbe eag^no-iQotBS—it waa Um room 
where th« hji^Mreloorty eaginra for ventilation and 
foroed dewighig were at worie~-w« ware piokod up by 
that toiiifakft XiHftdrwek ISds the whirt-drift at a street 
oonter and twamd to a bonihle death amid the ma¬ 
chinery. ’Tb«to honmn too feaitful to re- 

oouht. 

'Tf il etoi a|^)jidl^helmg dank it tvhe more ^ i^P- 

The mrndbito’ waa the of so 
H Bvnt ^ l^'d4Mtr<jj>a» impfMifwd her. 
‘It- im « (fttoiut. The 

hek, ttum righted 

Wto Wl W* *0 
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stroyad that atokart had to be raquiiltioDed to carry 
anunooition. Man lay flat for aafety. The deck* pre¬ 
sented a tani^ed nuM* of arnap iron. In one casement, 
the only one, as they thought, undestroyed, two men 
oontinund to serve their gun. They fired it as tho ship 
hattid, adapting the elevation to the new situation. The 
‘Blueoher’ had run her course. She was lagging lame, 
and with tbe steoring gear gone was beginning slowly 
to circle. It was seen that sh*' was doomwl. The 
wounded ‘Blueoher’ finally settliHl d*>wn. turu**l wearily 
over, and disappeared in a swirl of wat*‘r.’’ 

Th« Present Geographical Position of Serbia 

By J. Cvljlc 

Serbia—the rountry which we of Ktiglmh s/k-k/i kh 
long mtecaUed "Senna” io the great annoy mu t of Ok 
inhalntanto—hat eiuldenly brrnmi an object of uitirixl 
to the whole world, on account of the rntuK btlh which 
it hn» furniehed to the great Powcrt of Ktjrnjw Hinci 
ti »eem« timely to preKtnl the follounny ahelrnct of u 
impel which appeared ju»t before the outbreak of Ibt 
prejtenl war in the recently foundeil Bidletin of Iht 
Serbian Geographicdl Society, ae giving tome ulea of 
what the Serbs tkenunlves think of the posilum of their 
country in contemporary geography — Editoii 


A KTER M<>nten<*gro, Herbia wa* the first Balkan 
stnt*‘ to <>mancipate itself from Turkish rule In ils 
original form, 18I.>-18.‘{.‘!, it had an area of 7,7W squar*. 
miles Hinc*i tliat time it ha* npnwd mainly in n southerly 
dirwtion In 1K.33, enlarged hy Prin<>e JVfilosb, it at- 
tain*Hl an area of 14,570 w^uare mih-s, and in 1878, after 
th*. Congress of Berlin, its surfa**' amounted to 18,6.50 
square miltw Binee the treaty of Bucharest, lfll3, the 
area is about 3;!,900 square miles Along with those 
alteration* in «ixo, ther*' lia* been a considerable modi¬ 
fication of Its **nginal g**ographic positum It lia* 
gradually coaw'd to Im* a sort *>f outlying depondonev of 
the great Pannonian liasm an*l of the Au*tr*>-Hunganan 
monarchy, and ha* pushed it* way south Uiward the 
center of the Balkan penmsula, along the axm mdu ate*! 
by th<‘ great vallov of the Morava. At thi’ sam*- time, 
to a more an*i mcr*' roark<d extent, Ihor*. hav*‘ Imh-ii 
aildcd to the Dinark* .S<>rl>«, who const it ut*d <'s»entmll.v 
the Serbia of Karagwirge, the Si'rbs of the southern 
Momia and of th*. Vardar 

Th*' territorial extension which follow*.*! th*‘ wars of 
1K76-78 definit*'ly detz.nnimd the *lcvolopmeiit of Serbia 
towanl (he south The *'Ountr.\ n*)w not onU iiiclu*l*d 
nearly the whole southern basin *»f the M*)mva and 
<tomman*led the ontranis' (a> the Balkans, but alt**) c*»u- 
taim'd the fiicus of tlw two great highway» intersecting 
th*i p<>nm*nla, vir„, Nisli, at lb*, bifurcation of the road 
to Constantinople and that t*> Salonika It had entered 
a new ethnic xouc, m its spreiut Piward Tirol and the 
souUiern Morava This s*)utherly mo\*'mont hail b<*cn 
fontoasl in the popular songs of the country, m which 
res'urre*! the nam*>* of Koswivo, ITixrcn, Skoplie, Prilcp, 
eU'., and was sUrouVaUd bv unliappv |>ohtica] and eco¬ 
nomic cxi>oriences in the north 

Norhia now o*'*mpies a tni)\ central position in the 
Balkan peiunsula, extemlmg from the Danube to the 
vicinity of Salonika To the Serbia of the Morava has 
be*)D add*d the Sertiia of the Vaidar The **)untr> 
possetm-s, through nearly its whol*> extent, the great 
central artery of the pemnsula Belgra*!*.. Nish, Sk*>p- 
lie, an*l Salonika, which mark out this great natural 
route, are now about to osBum** the imiKirtaace t*> which 
they are enUU*d Moreover, Serbia now htikls what ina\ 
lie termed the heart of the Balkans, viz , the region Iving 
bctw*Hin Nlsb and Vcle*. and e8p**cially that including 
Skopli*' and the Ovoh^polye. In thi* region meet and 
inters*>cl, *>r are ilestined to do so, all the gr*Mvt highways 
of the }>eninmita Finally, the barrier b*>twcon Serbia 
and Montenegro formerly pnwented by Uie sanjak of 
Novibazar has now disappeand; Bosnia is henceforth 
out *»ff from Salonika, while Serbia is now able to gam 
direct a*vws* to the sea by way of Montenegro. 

When we consider tho progress *>f th® <rivilizing in- 
fluenoes at work in Serbia we find that the Serbs, and 
aspecially th® Dinario Serbs, readily rosjiond to such in¬ 
fluences, but at the aam® time have tho faculty of ad- 
apUug new idea* to suit the national character. Serbia, 
unlike the countries oonsUtuting the other two Mediter¬ 
ranean peninsulas, is united to Europe by a groat plam. 
Moreover, the shortest route from Kutxiji® to the rest 
of tho'Balkan pymmsula, tiis Aegean, and Asia Minor 
passes throuidi her territory. Again, tho spixwi of tho 
Serbian race beyond the frontier toward tho north, and 
west to the Adriatic, tends to attach Sorbin more in- 
tlmatoty to Europe tiiaa any othor Balkan state Neviw- 
thehtts Serbia i* by no m«uw «o strongly dominated by 
the indueinoe of her northern neighbors s® thnsi' facts 
mi|dd) Itod one to rappona. More and more, in Imt in- 
torocrarM with th* wet of Europe, ah® tends to pa** right 
over toe vast PaiuMmian basin, toe immenae Hungarian 
pMsia, in whioh dwel] people who have remained strang- 
«n to her ia ladtgwge, tn«ataUty and iiutituUon*. By 
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a curious geographic anomaly, not only i* this groat fer¬ 
tile plain devoid of any marked Influence ui'on the rugged 
country which Viorders it to the wiuth, hut it aetiially 
plavs the role of isolating the latter m*jre effivtively than 
a chain of momitamh luiglit do Only two roiitcH. 
Bclgradc-Buda()csi ami Itilgnulc-Knniic, put S*'rhia m 
couuminication willi tin.. hcvoml 

During a rcccnl pcnml, lower Airntna aijd Hohriiim 
wt'rc the rcgiouK -winch gaic uiom to .Serhiji, cup*'* mill 

in Huiiplymg the material m'cds of i .. In rcci.iit 

years this iiiUircourse has vcr\ (liiimiislmd 

Ideas, |K)lu.|<‘H, and inslilulioiis lia\r conu umicr the iri- 
fllicwe of western Kurope W ith the (A.eplioii of rnedi- 
cai students, who ar*' still eilmaled maitilv at the 
Austrian univtirsities, near’v (he whoh \outli of .Si-rhia 
oblunis Its luglier education in more distant eoiintrics— 
Kratiee, (lernianv, .Switzerland and Beignini 

Sun*. 101.1, Serbia, pn'ViqusK subject alniosi e\- 
|.UiKiv*.lv to Kuropi.an iiillm'iiees, has pushed soiithwanl 
into the n.gions of old Balkan culture -u e , IH/autiiu 
eivilization as moiUlied b\ 3’urk*.v a t>pe of culture 
from winch, how'e\*.r, Mora\aii Serbia had not \et had 
time to lueome r’cmpletely di\<sled since its liberation 
from the Turkish ^okl■ 'Plus finds expn ssmu fop ex¬ 
ample, in markets of wfHxlen booths crooked ami niir- 
row stnels, cross-legged merebanls helling a lillle ol 
*.v*.r. thing, household furniture, euiMim ami lusiumes 
lerv dllTercnt from those of Kurope, marki d loiilrasts 
iH-twm.fi (he eivili/.iUion of th*. towns uiul the patrian hal 
life of 111*, eoiintrv, etc Alonsn'ir, in the soutli ,S<.rhia 
has entercil a zone of elimab'S and produrth wimli are 
new to lier 

The old Balkan eiilture seems destlimd to disa|)|iear 
from (lie S‘rhia of the V'ardar hasin ah it liim <lisnp)iear(.d 
from Moraiuif Serbia, smee its i.xislem. appi ,trs to he 
depend* nt upon the rule of the Turk It will, m verthe- 
h'SS, have enduring traces 

Along an extensiv*' fronti*‘r S*'rbia now limlh herself 
m contact with modern tinss-*. In tins contoi't the 
(ire*.k ti'inperameiil will jinibahlv evercist a greub'r in- 
fluenee than the (Iret'k eiilturi' This m i hara* t*.riz<id 
hv alertness, a strong eoininereial hpmt, ami iiiti.iise 
national (iride Site will also feel the infiuem*. of Salon¬ 
ika and the distinct t.vpe of culture of which llial pliu'e 
H the <*.nu'r LosiK, sh* will com*, more fiilh than in 
the (luht under lanous Mediterranean and D‘\uiiliiie 
ititlm-m.t.h 

On th*. east her I'milaet with Bulgaria will (ontmiie 
to pin* a neijlral role, a.s to effects on In-r miltun , while 
tuT new frontier with .Mhaiila will exen'ise a sotuewhal 
linlaiorahle intluem-*' iii this ri.S[ns.( 


Berlin Higher Schools and the War 

^IIK higher islm niloiiiil iiistitutieiis of Ueillu 1 
* Ixs'ii greiith iilliHled h\ the wilt, sitis th*. B* 


hocpltal serihs', iiml it Is ]irohi 
linic gone to the frotit **Uliour ii 
uutU*>rlti*.s Among the glls fe 
uuhcrsllj tir*. th.’ Uussliitih iiml 
('Imrioltcnhurg Teilmhiil Si hool 
•h'lits last sumiiiei i.iili (vH4 v 


'riic A*.|i(h'iii\ (if Miisii, w lilt'll liail 't'ii stmleiit.s Inst 
suiiinx'r. How has onp gti.) of w liom jo nie foreigners 
The AiHdeui.) of l''lm. Ails, \*hl(h usualIj lius 'Kid stu¬ 
dents In w Intel MOW has onh kki 

Th*‘ \ *‘l*.i liiai \ t'ollego whhh last summer whs nt- 
ti>Illl*sl hj J40 piqil's of tho ytllltiin i oterltilirt -tend 
<>uiy Mild 1).\ .'t-t; othei students, now has a total al 
(cndHiKx. of IPh students, most of whom nr*, tisi ,\oung 
for lullltiin ser\ h'e The uttomlam'*. at the .^grieiil 
ture (kiileg*. has fallen from S1I7 to ItlSI 

'rtie Utiviil A(.adeui,\ of Mim-s still has tho iinuies of 
IKO studi'Uts ou Its lists hut l-lo of tliose iiie “on It-ine," 
1. c, ill tin* llehl KInalh, the High Si lusil of Com 

luer*'*'. which had Itcrj student', e\eii In the suiuinei 
now ban lUily ;t7'J eiirolUsI ami oiih KIT In neluiil iit 
tondBiice 


Protection from Frost 

I T Is safe to SH) iliHt imieh more iitleutlon hns h<s‘U 
paid to th*. ptolileiu of protts’tlug plants iiml tris" 
fn»m frost In the Ciiittsi .S(iit<.s than In all olh*.i 
eoiintrtes eomhlm-d The inohlem Is far fro)u eoni- 
pMe Molutloii, Iio\v*ner, and hems' thcr*. was hid 
pic risim for the eolUs-thui iif memoirs on the 
subjis't which constItut*. iiliuost the entlr*. contents 
of the .Mmt4Mj/ ^ycnlher Ncl'ieii for th'toU'r, 1(114 (pub- 
IWieil In KehruHr.), Ifllf), hv tho Wi'iifhcr Bui can at 
WKHhlngton) This synitMwlurn In-gltis with a summitry 
review of the suhjeet, from « iihvslcnl iwilm of view, liy 
I>r. W'. .1 lltimphreyn, wlih-ti Is follow***1 In cootrlhu- 
tlonw from Weather Bur*>ou ottlcluls nu*J others, lieiilliig 
with tile question practicttlly, hlstorlcaU.), iimi eontne 
verstally. 
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Getting the Range 


Instruments Which Make Gun Fire Effective at Distances Up to Ten Miles 


C l.lisp; mil' i'\t'. mill (hi'M liiliii; tlic llii of (lii‘ tmlox 
(ilium lion II iiiMiii mi\ MiiMlI iilijcof wlllilii rciirli iinil 
Ilf iilioiit llic li'ii'l Ilf (Ilf iiiifii f\f .K limn "III' Inih 
ni'Vfi (ill'll (hlH fXiH'rlmi'iil "111 he iiHloiil'ilii'ii I" HikI 
turn hiw lliiKi'i Him mfiii'iifh nr full nbnrl of (lif nlijfrt 
liy us iiiiifli iis iin liic'li III' luiiif, mill \i't iisliii: Imdi 
bf t'lnilii net uKli mu li luiiinici im In tirliiir two jilii- 
hi'fiils (oiifllifr 111 (Ilf \fi\ (irsi iitd'iiilil ’('Ills shows 
bow unicb wo ili'in'iiil iilinn 11 Innuiiliitioii fur Ihf Judirliif! 
o" rnlndM' disimufs VMIli ii iiiiuitii mif niii.\ jfncf 
<llstiiiiiS'»i ii|i III iiiif iHiiiilifil fis I or so liv ciiri'fiilh 
notliiK dll' li'iis'di "I focus inis'ssuri (o priKiiicf n sliiir|i 
Iniauf on die ifioninl jrliiss Slmllml.i with thi> iniKcd 
«•>(', Wf mm I'sHuialf slmrl lilsluiiccs lij die cluiintf of 
fiK'iiN 111 die I'll' Ksi'lf, lull fur (.’iciiti'r illslmiccH ivo 
bn\f (II iillll/,c dll' iirinciiili's of (rlmiKiiliitton fuiiitoyisl 
In nintif liiiillii;: 

In a liHisc sfii'c Ilf dll' (crni wc arc all 'crosK-cved" 
mos( of (lie (Inif 111 onlfi (osis' an ulijcct, (hccM'smnsl 
ciiUM'iKc or liirii in so (liiif (lie npdcal axes will (Tuhs 
uiHjii It 'I'lif iicari'r (lie ulijis'l die iiiore tlic\ luin In 
It Is onh "Ill'll ilm-ili'i'HUilnt!, oi lookinir al an ohjccl 
SI) liilliillf illslmiic iiwm, tliiK dll' iiplli'iil axea me 
slrli'di pmalli'l 

[la rid I IK lull K (o mil M'linol ilm s, we ns all I hat (he (rl 
riikIc is .1 IlKurc "Itli "hk'h nincli iiiiitlicinadcal pikkIIiik 
inUl he (Imic It posscsMcs Ihri'c shies ami Ihiei anKli*s, 
and If mil one side and am Inn of die otliei flie clc 
nients he kiio"n, die "hole irlmiKle. im matter "hut Its 
whui«', I an he ris'iaislrneleil anil the sl/c of cierj hiikIc 
and side la' dfterniineil Whenever "e look at an oh- 
jeet w'e solve uiieonsrliaiHl.i a prohlem in (itKonomelri 
A (rlatiKle Is formed with the eies at two eorneis and 
the ohjeet at the third The Lnise of the triaiiKle Is the 
diatanee behveen the e\es, and the lunverKeme of the 
eyes Kl'es ns tun aiiKles at eiieli i iid of the laise .No 

one bothers to find mil the leiiKdi of lids base line or 
the lulue In ili'Krees of (be (wo lUiKles, lint In loiiK prai 
tier evenorie Mas aeipdrisl an alilllli to kiikc the tit 
HURle 111 nnoiiiiseioiisU lesiniK die mnsinliir stieiiKth 
re<|ulrisl to (rain (be eves u(sin the oblect While few 
of ns lime learned how to kuk<‘ aetniil dlHtani'es we ean 
all sense the reliillie size of IrlaiiKles with siieli pns'l 
slon (lint, fill olijeels within a shoi't rmiKe, we ran tell 
to u sl\l\ fiairdi of an Inch whelher one objis t Is nearei 
to us thoti another, heeunse In jmikiiiK fium one object 


111 the other there Iti nu InHnlteKimal contraction of the 
aiiKle of <‘omcrBeiiee The actual chanure lu this anffle 
Is iiieaHuralile In seconds of arc, and yet we can feel 
and KHKe tJie sM^ht tup of the muscles necessary to 
sw'liiK the eyes throutth this minute anirle. 

The reason the ehaiiKe of aiiRle Is so small Is because 
(he dislancii lietween the eyes Is hut one fifth of a toot. 
Hut wind If we had a broader eye-liaseV If our eyes 
were set apart as far as an elephant's, how much more 
illsllnedv would dlstaut objects stand out In relief? 
What If we used some artificial means of virtually 
spieadlnp Iheiii apiirl a dozen feet or more'f That Is 
whal the modern ranKe-finder does, and It is also 
equipped with means for meosurluK the convergence nee- 
I'Ksury to iiuln the gaze ujton a distant target With a 
base of fixed length and the measure of the two angles 
at the ends of the lias*' Liiowii, It Is then a simple mai¬ 
ler lo riK'im'-truet the triangle formed between the range- 
lindei and the ohjeet and to determine the dlstanee of 
the obhvf from the rangi'-lluder 

rig 1 -.liowh 11 typical niiige-lluder which wilt be seen 
(o eoiihlsl of two (eleseoiais with a single eye-pleee. In 
die llliistratlon the eye-jilwe Is shown at A, and It will 
be His'ii that die telescoiies run at light uiiglos to the 
eie-pleee in opiaislfe directions, one of the ohjecflves 
being Imlloattsl at K and the oilier at /l‘, while the two 
eiosMsl iirisniM (' and turn the rays that enter the 
objiK dv(- Into the ocular t -VI the ends of tbo rauge- 
llniler liilie are two )K>ntugonid prisms, /) and I)', which 
divert the rays entering the iiisTtiires of ihe ninge-finder, 
and send them at right angles Into the ohjer'tlies Thus, 
.in obsener at A will sis' two Imiigeh, one ulsive the 
oilier, the uptier image being that whlcb he ms's through 
Ihe rigbl-liiuid end of the range-Uuder, and the lower 
limigi' that which comes In at the left-hand end The 
view will Is' soraethlng like that shown lu Fig i'. in 
ivhleb Ihe iipiier half of the field of vision Is out of 
register with the lower half In order to bring the two 
images Into eoincldeiice. elrnilar glass wedgi>a K and K' 
are plaeisl before Ihe prisms It and /)* Hy operating 
II thumb screw which Is not shown in Fig 1, hecauso it 
lies ahoie the plane of the section, the two circular 
weilges are slmiiltanemiKls rotiitisJ, lumding the rays 
that enlei Ihe range finder oiilll the two Images seen in 
the iK'uiar are liioiighi Into eotmldeiioe A micrometer 
devici' measures the amount of roliithni necessary' to 


produce tbhs result. But, instead of giving the meas- 
urwaent in degrees, it Is calibrated to give the llnoar 
distance of the target from the ruiige-flnder The cali¬ 
bration may be seen tii rough the second eye-piece F, 
which, by means of a pair of prlams, Is brought to bear 
upon the micrometer scale 

Of courae, the longer the base line of the instrumoDt 
the more efilclent it la. Itange-flnden uaed oa sblpa 
may use a base lino a dozen or more feet in length, but 
foi' field service this would be entirely tiw bulky. The 
ordinary portable range-finder haa a base between three 
and fonr feet long. In the case of fixed artillery (n 
forts, ranges are found by placing observera a mile or 
more aiairt and conniH'tlng them by telephone or tele¬ 
graph in such a way that tliey may make almiiltaneous 
obaervatlons from each end of this long baae line aud 
report to a comraoti chart room where angles are 
worked out aud the jKisltlou of the target determined 
with a wonderful degree of accuracy. 

Kauge-flnding has been rediieeil to such a aolence that 
It Is necessary to conceal hattcrlea or guns. The bat¬ 
tery must be kept out of sight, and It must fire at an 
enemy which also romalns out of sight The man who 
directs the firing may lie at a great distance from hla 
Iwttery, located at some inilnt of vantage, where he 
may obtain the range and signal it to his gunner. 
Knowing that ut any moimuit he may become the target 
of the enemy's fire, and realizing the accuracy of moil- 
eni artillery, It is very necessary for him also to remain 
concealed. Some of the methods of concealment are 
shown In the accouijian.vlng photographa. A system 
similar to that of the subniurlne pcrlscoiie is employed 
In the tjermim army, so that a man hidden behind a 
imturHl breastwork may raise his artificial eyee far 
alxive him Fven the top of the perlscoiie is frequently 
(llsKulst>d by wisps of slraw, no that it is next to Imiios- 
slblo for the pnoiuy, ut the enormous range of modern 
fighting, to discoier his wherealionts. 

Not only Is it ms'essary to foretell the range, but the 
observer must enntirm his estimate by watching the 
actual clTect of the fire of his guns Tie may find that 
he has underestliuutcd the distance of thi' target and 
must signal to have the guns elevated accordingly For 
such purposes u rangt'-finder is not required, but field 
glasses may lie used, these, also, are arranged like the 
ijierlBcoiie of a submarine to protect tin* observer. 



iue pexiMs/iMs lauMM 


me aurrwunuuig ewuatry. t»«rai 

INSTRUMENTS FOR OBTriNG TBE RANGE 
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Ill tfce pwent war the aeroplane has proved In- merely typical Bl*nal«, and do not represent any ac- an elonimted oval hetwpon the hatterlos and the (‘iiemy, 
valttable for locatlnsr the enemy and directing the Are tually In use. After the airman haw located the target, Mignaling with Vert's llithis simlhirlt he reiiorts how 

of artillery. Herewith la a series of plctnre* Ulustrat- he sails right over It and signals by dropping a Very’s the sliells are hvirsiliic wlu.ther shori oi hevund the 

tag hoW the man In the sky locates and signals -the light, using one or a number groiiissl In some pre- largol, <ir whether thev are Inndliig tnie 

range to the man behind the gun. The aviator rises to arranged combination. Tw'o olwervers near the guns The ninge-llnder we haie hIiowm tn Ktg 1 l.s merely 

a prearranged height and, maintaining that altitude. with tnslnimenta between them chei-k the dlstnii«>« lyideal of the kind iiKniilh emploMMl There are a great 

flies In the supposed direction of the enemy Ah a guide, antomatlcnlly. which they eiin do w Hh eotiKldernble ae- many modltlcalloiiH of it, i.h. imnn lo dencrlbe here 

stripe of White cloth are hild on the ground, Much a curacy since the neroiOnnc's hclghl ahoye thi> ground H |ji .some the u|)|)er half of Imiigi lielil Is lii\ertp(l, as 

guide Is shown In one of liie lllnstrations, but it will bo known The flrlug can then licgln The direction or shown In Fig ThU is ( lalmed to gi\c a lietter guide 
understood that this, us well ns the code letters, are line of firing la checked by the airman, who steers In to tsrfect alignment of the iv\o imiigoH In ether range- 





fFliy dta ll^liig mwt la tiitila»«iMkble to the mu» bahlAd the von: how the target ia found and the range la checked. 








I'erlscope field glauites concealed by a wisp of straw. Jfap*»«*e aatnx a ranre-Ander at TsiiiKtaa. 


rilled wllli iiiiiKliiii, led If llie nil N dr\ lUid Idiie <n 
liliie ^.'leeii (ill ii dull I'lmidj din .iiid nh the riiiiKe lliidei 
will lie finiiid III eii 111 (iverestliimtiiic m uiidei'iiiliiii: 
(he dKtillieeK, intnrdiii); In llie 'iliile iif the weadiei 
’I'liese, hnweier, me ietlii(‘iiieiil'< which mil} (eacelli the 
iiniii wild liHK iKliiiilU til use these luHtmineiitH 

'J'lieip lire smiie iniiiie-tliidei s liiiseil mi eiiltreh dft- 
I'eieiK luliielples I'lmii the mie we hii\e llhisl ialed In 
l‘if.’ 1 li'lfis mid 5 Im liisimiee shew n iiiiifte liiidm 
which deiM'iids ii|iiiti .1 kii(iwledf!e id' dliiieiisimis of the 
tilltfet If fur liislmire we know the lieluhl of (he 
slack of II hiittlesht)! iilidie WHtei, wi'iii.n reiidlK delei- 
Jtiiiie the dlstiiiiee iif this (m).'ii fimn us hi meiisurliiK 
(he helfthl of the iiniif.'e iiiodiieed in mil field ftliiss 
Klf{ lllustnites the iiiliiciphs of the deine lleie we 
lime (wii trlmii.'les iiieelliif; iit the nhjis’t ({liiss <1 of the 

lele«eii|H', the line //, / heliic the known height of the 

tiircel mid //' !' Ihe helithl of Its Imiu’e lli the tele 
nco|K’ 'I'he two tiimiKleH an' sliullm hence one Is us 
tntic'h hiifter thmi the other ns //, I Is hiritei than II’, /' 

The inithiHl of nieiisurliifi; II', /' Is mIiowii In Flk 1 

r\riiieh(sl to (he (',\e|il(se of the tideseoiM’ Is a devlts- 
(ontalnliiu a pair of disk pi isins oi wedfte s 1 m|msI 
tilatt"" of itlass, which mm 1 k’ adjiisled h\ uie.nis of a 
lull rouieter smint to eUwiite a )iarl of the liiuiffe When. 
MS ill h’lf; 1, the eh'Mitlon is hidliilent to hiliif; the 
water-line of (he part seen ttiroUfth (lie |irisins to a 
hwel with Ihe sniokestnek shown In Ihe rest of (he 
linage Held Ihe hi i„’hl of the InuiKe of the sinokestaek 


CUM’, fm Inst,nil e, l he hel.;l 
H'l \ards nhoie the wiitei 
that for such ii lielKhI each 


line from H to S. we have n rlitht-angled trlniisle LUN, 
In which the Hue M\. heliit,' also horizontal. Is parallel 
to the line hh Now, the anule I must e<|uiil the aiiRle 
III, us our Keomefrh’s tauKhl us long ago, and wc' have. 
Hills a tiiaiiKle In which one side LM iincl two anKlea 
m and ii ate known With this kiiowUslKe we iiiii 
eiially eallmiite the loilkth of the side LJU or J/iV and 



L Fig. Se—Image 
\ fleld of an in- 
\ tr e r e i o n- 
\ type raage- 
\ finder. 


isisl In eonjuiie 
> that once the 
rtsi, (Ids almidc' 

rate For I Ills 



Fig. 4.—Instrument for meaauring the image of 
an object of known height. 


eoinmonlv known, the limlzon lies ulwais iiraellcally 
at the lend of the eve, so that a lino lunuljiK from the 
eve to Ihe hml/oii Is piiKliiiilIv a horizoiilal line 
(ndy horizontal line mm he ohlaliied hy taking ohser- 
vatlons on the horl/mi fme and aft, at the baiiie time, 
with a double teloseoia', mid i oi reel 11m the Inst ruiiieiit 
aceordliiKlv Now If mi oliseivei Is situated twentj- 
flv’e yards uhove (lie sea and wislus lo discover (ho 
range* of an ohjis’t la-tweeii him and (he Iinrtzoutul 
lilaiic*, he may iiKsisnie the anf.’le (hnniKh which he 
must depress the uvls of one of Ids lel(-seo|a*h lo fnilii 
It upon the object, while the other inmilns lixed u|H»n 
(tie appnrent horlitou Aa la shown In the lns**rl In 
Fig t(, the apiwrent liorlstou or tmlv hoil/mitnl line Is 
tndleateci hy the mie KL and I 1» the angle It makes 
with (he object located at M. Tbe observer knows tils 
lielght almve water level, which U i.A/, and drawing a 


Fig. 5.—Range finding baaed on aimilar triangles. 



Fig. 6—Range finding In whick tke «bcamgr*» 
height above the sea aarrM aa a baao Um. 


determine the dlatauce of the target K from the top or 
the bottom of the lower The advantage of this system, 
of course, lies lu the fact that It gives the observer a 
broad base Hue to work with, and thus ouables him to 
dotermliie the position of the target with greater 
accuracy 

The Death of H. Ward Leonard 

H WARI) I.EONARI), electric onglmver and Inven- 
• tor, once associated witJi Thomas A. Edlaod. died 
suddenly of ajsiplexy rectently at the Hotel Astor. 

Mr IsMuiard was iniru In (Mneinnatt In 18B1, and 
gradiwted from the Massnehusetts Inslllufe of Tech- 
nologv The follttwlug year, ot the age of 23, he became 
nKswintetl with Thomas A ICdlson aa a memlKtr of hi* 
staff of engineers to Introduce Ills ct'nirnl atatioii system, 

A few years later he was made superlutendent of the 
Western KU*ctrlc Eight Comiwtiy of Chicago, and a year 
later formed the firm of I^sinard & Izard, which made 
niQiiy ImiKvrtant installatlon.s of central otatlona and 
electric railways In l.ksp the firm waa bought out by 
the Kdlsoii Interests ttud Mr. l/oouard became general 
manager of the combined Edison Interests for the 
Fnited .States and Canada, with headtjuarters In this 
city 

In iSOl he completed his inventions of the Ward 
Issmnrd system of motor control, and in lHf»2 he gave 
the world hU multifile voltage system, designed for 
o|>erntlng motors and elecrrlc lights In factories. The 
value of the Ward Issmartl system of control was dem- 
onstrnlod In battle during the .‘<f)anlsh-.\nierlcan war, 
where it was used on one turret of the "llrotiklyii ” After 
the war It was genenill.v mloptetl by the United Statea 
Navy, and till of the shliis were euulfified with It with a 
few unlmfKirtaut exceptions 
Auoth«*r of Mr Is-onard’s Imisirtant inventions was 
the douhlenrm circuit hreuker, which hos come Into 
almost unlvcranl uw* Other IrafMirtaiit Inventions are 
hla lighting system for trains and automobiles and his 
form of change gtair, which Is uow used In most high- 
grade motorcars Ills syslein of motor control was ap- 
plUKl lo the moving sidewalk at the Tarl# Exposition 
of IIMAI after many liieffivlual atleiiipts to operate It hjf 
other systems, end was a feature of the expiMdtlon. 

Mr losmard vvas a jirolltlc Inventor, having taken out 
over a hundred fiatenls, includiug many connected with 
electric flower, light and tnitisfiortaHon systems. He 
was the founder of the 11 Ward I.eonard Manufactur¬ 
ing Company of Broiixville, N Y 

Farming: in Siberia 

W E have Inherited frt.m the traditions of the past' 
the Idea that Wlierla Is a country with a not verr 
fruitful soil. Tel lu the last few years »wy decided 
advauoes In fanuiug have been made there, as t reeuR 
of the efforts of the kvisslun government to arotue the 
native peasants and settlers to a more Intensive coitt* 
ration of the ground In the western iseotloa of the 
country, so the German journal I’romtfthmi tells im, 
large assodotions of farmers have been orvndced for 
the exjKirt of their jvroduets. In IMS hotter to the 
value of 7,000,000 rublcw (a ruble is about M emdg) 
was exported. In 1018 this amount had doubled, tor la 
this year batter to the value of l44MMVgOO nfiAw WS» 
sold to Germany, Aqstria-HaDgary, *od ■MwgfQ'wd , ig 
1012 expertments were mode'In the maniillamtiitf of 4tM 
English Cheddar cheese. After semat Ita* 

cheese, which is very poptUar In Great iWUlaJd, Affid tp 
mioceasfuny Imitotod that hi IMS , 

tou of Slberhui Cheddar. Tha trgde tg 
ahl|edl»ctlyfrotttbetel»rimciCI^^ , 
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How Research Developed the Paint Industry: the Attitude of Our Bankers Toward Research 


nSftjnArs no better example of tlie part that organ- 
nmeorcb can play In our InduatrlM could be 
cited than the truly marreloua derelopmeot of the 
Amertaiiut patat luduatry. The whol» mixed paint in- 
dnirtry otjr day to to a large extent dependent on 
exact <*eniloal and phyalcal Itnowteage of the compo- 
altion add effect of pUR^te- The making of paint and 
\iimlA products in a haphaaard nanner by untrained 
men, ttutuagh cloeely guarded secret prooeaaee, has been 
stripped <rf Its secrecy and Us false Importance. The 
mw mateMato entering Into paints Immediately became 
the mtiiect of exbaustlre atndy. Their chemical com- 
ptwUiom physical properties, and actual yaluo were 
detarttUmd with accuracy and kai*t suhiect to careful 
dwnfeal aoptrol. Traditional beliefs were shown to he 
based upon ignorance. Newer commodities were grad¬ 
ually derelopod aud their value proved The principles 
of sciaipce were applied to the various propesses of 
manuftietnre. Newer and better designed machinery 
and equipment were provided. Savings were effected 
at various places and wastes were largely eliminated 
As a result of these changes the Industry forged rapidly 
ahead. 

In dtecusslng the development of the paint InduHtry 
along sclentitlc llneM Mr. Maximilian Toch has iwdiiled 
ont that ten years ago the Interior walls of hulIrtlugN 
were generally loft hurt* and In an uiiaighlly condition 
The itroductlon by the manufacturer, through the us(' of 
newer pigments and oils, of a wall palut which would 
dry to a soft, velvety flat finish, and which could be 
easily and etxtnomleally applied, created a wider de¬ 
sire for wall docoratlon People starttal to paint the 
walls of their hom«‘H, their oBlces, and their factories 
With this newly-creat«fd demand for the newer paints 
came a itrop«>rtlonate demand for tlie services of the 
Italnter to aptily them In creating a market for their 
paints, the grinders also created a market for the ser¬ 
vices of the painter For every million dollars' worth 
of paint sold, there came requirements for at least two 
mlllUm dollars' worth of painting tabor The coat of 
nppljlug paint is always at least twlct> the cost of the 
I^liit applied 

There are now many iialnt and varnish siteclaltles 
I'he iqteelal white enamels which were recently Intro¬ 
duced were Usiked upon a few years ago os of quea 
thmable necesait.y Nevertheless If would la* hard to 
estimate the enormous amount of painting business 
which has resulted prlmaiily from the efforts of the 
grinder In Introducing and popularising such enamels 
The nation-wide advertising of suoh products by the 
producers created a desire among home owners to have 
the Interior trim of their dwellings done In white glossy 
enumel The i>eautlful appearance of such work stimu¬ 
lated others to call uiton the painter for simitar work 
T<i-du,v the amoyint of sueh products which are sold and 
Used will probably run up into the mllllous. If the 
grinder bad not prwlueed and created a demand for 
such enamels, the thought of enamels or enameling 
would probably never have occurred to the i»r«perty 
owner and the juilnter would have had much less work 
to (hi 

WKat RMMTch Hm Dona for tha Paint Industry. 

As soon as the chemist entered the jialnt Industry, 
such vehicles as soya bean and (Ihlna wtssi oils re¬ 
ceived marked attention. China wood oil is fo.day such 
11 necessity that the revolution In China brought the 
price of the oil up to 11.10 and proved thereby that the 
oil was Indtsiiensable to the i«liit and vuridsli maker 
at any price. WTien the price of tun»entlne reached 
a gallon in March. 1»I1. the Cnttod Htates Navy de¬ 
cided that industrial retwwcU would enable it to obtalu 
a good turpentine substitute from petroleum. The Uov- 
ernment to now buythg thousands of gallons of turpen¬ 
tine subetlhite for which It pays from 12 to 16 cents 
iw gallon. As the Navy purchased in .ISIO about 
*70.000 worth of turpentine, this Innovation has had a 
tremandous tsffect on the torpeutiue market, and the 
chances »re that it will wjrer see such an abnormally 
high price again. 

■The tantttoehlp gray which the Government has par- 
tlally adopted fur the navy to made of 45 per cent sine 
oxide and 46 per eeirt barium sulphate, with the newes- 
sary tlnttug raafeftef to protfeee the shade. A imlnt 
road* qf gwdl materiato ooats about 28 per cent less 
than the lead and sliicr paints which were formerly used 
Thn reeulta qltowed that the sine oxide and bartom aul- 
Pfaate palitt dried wtMi a harder Ola and was not af- 
fbetedhy aa^ Usttar ag thhrit ue the lead paint formerly 
uea4.'A. 

A atiaitM^ Otiodlrion hf atah» haa developed in the 
tnathtehatMto ddpaitBiMrii of hUfa railroads of the 
oaitte to leatlae that no 
riajt*t. l^ i te wi f ta,aaaBod.w a nfactiue of fdgmeuts, aud 
m -diiiiihjiiiiiiiirtt dWd m a tfgmut wMch m- 


Tfcto it tho conoludina intialltnrnt of u nrrUt of 
artiolet on the pottiMUHet of imluttrinl rcmuiih, 
not unlv bv reUevinp the ttrain undir uhUh nom<‘ 
tnannfactnrert find ihemtelveji becautr they Kui'v 
been cut off from, their Kuropcan hate of tuptilu i, 
hut alto (n buMinu up who manufortuHnff entn- 
prite*. The SOitor wiU be glad to antterr any 
qurtttone that may tugffett themeelreK to om rvait 
et a and to aarUt them in tecurino the right kind of 
expert advice In bettering their manufudunng 
p roeetset. — Borroa. 


tains a reinforcing material in limited amoiiiils 

There cotild well be a further great enlargement nf 
the Hold of tndnstrtol research in special Indtxstrles 
through the Initiative and support of national trade 
usaociatlons, to the great benefit of their membership, 
as Mr. Arthur r> Little pointed out The American 
Paper and Pulp Association, he maintains Justly, 
should aubaldtse studies in the utilixation of waste aul- 
Iiblte llquora, the iiaiier-making qualities of unusinl 
w<Ksls and fillers, the hydration of cellulose, tlie proisT 
use of alum, and so on The American Institute of 
Metals could not do lwtt«>r than Initiate Investigations 
Into alne losses, the pliysteal properties of iillovs, and 
the pr<siurtlon of alloys to speoltleatlons dellnlng the 
proiKTtles desired, the application of the eb'ctrlc furnace 
to the Industry, and the preiiaratlon of new alloys by 
electric or other raetluids. A similar opporlunlty knocks 
at the door of the American Foundrvmen's AsM,s*taflou 
Home few aswsdatlous, like those of tin* Bakers and the 
I^iundrynien. are already active Ui gisid puiisise. others 
like the Yellow Pine Lumber Manufacturers’ Association, 
are aronaed, but, to the great majority of fhoae iiower- 
ful ofganlxntlone. research is still an acad(»mlc ques¬ 
tion to be conaldered liy lUelr memliers iiidtviduully If 
they 80 choose. Every industry lias, liowever. its broad 
research problmna. ami its isilnts especially vulnerable 
to researcli attack, among wbleh It should In* easy to 
select those of general liiteriAst lo the Industry as a 
whole 

The National Cauners' Assm tallon. a targe aud rojire- 
Kvaitativo orgaulxatlon of fissl packers, came to the 
eoneluslou that forthegvsid of their own Industrv It was 
necessary for Individual subscrllmrs to provide a fund 
of money for investment in researcli work In order lo 
study the possiblHttes of this field, this association 
liegan Its work In a eonservailve way with the help of 
the Inatttute of Industrial Kesearch of Washington 
After several .vears’ ex|ierlenee had been gained with 
resjiect to the value of such svstematlc research work, 

I he .Nattoiml Caniiers' AasiM-lation decided to organlie 
and bu'.lil for themselves in the citv of Washington a 
national ri'search talxiratory to study the problems of 
their Industry and lo enable their meinls'i’s to liKT<»aa«> 
and develop the quality of their products, and thus eu- 
abb* them to conform with the taw, njlea, and rtAgula- 
tlons Issued under the Food and Iirugs Aet of llkKS It 
is almost iiecdlesu to state here that the exanqile set by 
tta' Nattiinal raiinera’ AsHisdnllon might well lie fol¬ 
lowed b.v many other trade organlinttons in this conn- 
try, male of which pnilaibly mssl to tauieflt by this 
example more than the National .Vssoviatlon of Uetall 
Druggists and the Amerleaii Pharmaceutical Asso¬ 
ciation 

Other aiieclal Imluatrles have evinced file gnsitrcl 
posalble Interest In the value of Industrial research 
Thus, in 1900 the American Kallwav Knglueerlng Asso¬ 
ciation took the mutter in Imnd and studied the influ¬ 
ence and extent of aegregaflon of specific impurltloa lii 
steel ralta The great railway oystems have lieen quick 
to co-operate In these researches, which, with others of 
fundamental Importanc**, have Ikhmi extended bv tlie 
American Society for Testing Materials, the Master Car 
Builders' AsuoclatlPii. and other orgunlwithnis MuIia- 
rlata of (tanatrnctlon have constituted a fertile subject 
of Inquiry In the structural materials testing lalHira- 
tory of the nulled States Oeologleal Survey as well as 
In the Bureau of Standards, 

The Attitud* of th* Bankar Toward InduatrUI 
Reooarch. 

But there to anotlier aide to thto queatlon of Indus¬ 
trial reaearch. Oqr bankers have been rattier apathetic 
to the commeretol iwaalhllltlea of aclentlflc investiga¬ 
tion. They muat ace things very concretely before they 
will aid In their exploitation fliianclally A machine, 
however crude and Imperfect haa a tangible existence; 
a aefaeme tor mctractlug theobromine from cocon nut 
ahelto reaemblea a lunatic's dream. That to why we 
have developwl maehtaery rather than procesaea 

In lf®4 Acheacm, the discoverer of carborundum and 
, artlfldal graphite, laid before hto director# a acheme 


for moving tip Miigniii I'lills i'pi piihpIc his own wpiiils 
To Imllil a plniil IpjI I IHMi Iioi |ppjw i'i in v Ip'VV nf tin' 
fact that wc were M'lling piiilv p,ih‘ li.ilf pif tin' pnit|nit, 
pif H 1.“>4 liPirM'-iipivv( I iiliinl whs h Irllb' top' nnip'li fpir inv 
conservutlve diris'lpiis, ninl they pinc piiipI nil resignp'd 
rortuiiiitel.v, 1 was In (ppiilrpil nf ttip' (b'stlnv nf ilin ('nr 
lipiruudum Cniul>any I ptrgiinUcd a np'u Ippiaid prp, 
(ceded with mv ritaiis, and In llic vein HKM the thir 
tcenth from the date nf (lie dlsnnverj. liad a iiinnt 
eppilpiiod with .'l.dOO electrical liorhc i)nw('r and [irp, 
(bleed over seven lullllnii pniiiiils pif I hose 8 |M'cUh I had 
picked Piff the end ppf the ehs'lrlc light eHrlsm In tin- 
H|)rlng of INOi ’• 

ronfrasi this experluip'iit pif Achc'spiii's with tinniiP'l.il 
men W'lth ('hardpiiinel s rp-lallpims Ip, his hackp'is Cai 
(Ipiiinet made a di'ad failure pif his aillllcial silk prps'ess 
when he trlisl It phiI P'pnnmeiclullv, nnl nia-e hill fpinr 
tlBKHs, hut Uuanclal asslslancv' was glvp'ii him. Inslp'iipl 
pif eonih'tnnlng him as a fiaiul ppr fakei ami tlm iirpiei's.. 
HH a swindle (leiman chemlcpil thins sp(.nl milUpins 
ta'forc u dpilim's vvpirth nf gpipsls was marki'tp'd 'The 
ehaiicp's are Unit an liipliislrlal ehemlst In this epiuiitiv 
who (onld mil levpiliillnnl/s' CphkIKI nns pir ihpipIikp' hb'al 
results In a fp'W mpinllis time, would be tlipsl fpii mit 
knowing his hiislncss," In (hi* vvpirds of Prppf Ibihp'i’t 
Kenn(*(l,v Duwan 

A prppinlnent liidiislinil rhenilsl luil the matter fpi the 
writer pif the'tp- iiilleh's In tin' fPilhpwlug terms 

"We have mi medhliial plant industrv In this I'niiii 
tiv, although the risk Involvisl In starting thi' imliisttv 
Is small ami the protIts to b(' mado enormous Talo' 
menthol, as an example II Is ojie of Ihi' most wldi'lv 
used of iilaiit dorlvatlvips The source is a .Iniiiuiesp. 
mint, so cuicfiilly guarded b\ the Japanese goveniiiii'iiT 
that MtH'ds can la* ohlaimsl only with the greali'si illlh 
eultv 1 have hu(V(hs|(s1 In securing some of Ihks seed 
and .InpaiiP'se mint Is now flourishing on mv ovporl- 
menlal farm DlgllaHs, Is'lladoiina and similar drug 
plants are also growing 1 sunl. In this ovraTlmi'iit 
mauv ihousiuid dollars, confident that the Invosimeiit 
will puv ill’ll (llviileiids I nis'd nhoiit gi.'i.Olk) to esiah 
llsh a prohtalile niedlcinal iilaut Industn in .Vmerica 
surely no extravagant sum Cnu I liitiTcst n hanker In 
mv ])roJi>ct? No Whv Ik'cnuse he (’iiiiuol grasp the 
IHisslhilltles of (flieniistrv If I waiifed to ('stalillsli a 
IHiultrv farm T would hav(‘ no dlltleiiUv vvhalovi'i in 
raising girt.fkM) That Is Ihs'ihim* lianki'rs know souk’- 
Ihlng about hens aud I'ggs " 

Why the War Cannot be Preserved in Motion 
Picture* 

By Ernest A. Dench 

KITAIN has lasui ndvorselv erltlctroil I'vi'u hv Its 
own eouiiti V iiK'ii, for not availing itsi'lf of motion 
phture phologriiiihv to bring the gri'at war Is-foie 
future genonitlons But despite ail th(>se wi'll-mi'Jiiit 
aiijieata, the British uuthorltli>s have las'ii ohdnrate to 
taking action In the matter Their atllludi', In less In 
formed i|nnrti'rs, has Iss-n attrihutpsl lo tlii'lr eliaiao- 
terlstle isiiisi'tvallsm. hut siieh Is not the case this lime 

For ninny vi'iirs British seh'iillsis have Ihsui stuilv 
ing the jirolvlem of \\helhi>r the Him will ri’laln Its giHsI 
pn>i>ertles afti'r vears of age They have made the ills 
tovery that after an unused film has Ik-i'M phn (mI hi 
au airtight vimlt for live years fuiigohl growths lovor 
the (H’llulold, thus proving that, when put to the ai'tnal 
((sst, the proiKisttloii of preserving motion ph lures 
Iiuudrisl years or more enn be dismissed right a wav 
As vet the l■hemicalB usisl to ilevelop and pi hit lhi> 
film, and the oi'llulold on vvhleh It Is madi" oaiinol stand 
the test of time It will only 1 h‘ when a more per 
umnent substnuee Is discovered by sotentlsl.s ihni lids 
will Isssmie a feaslbdltv 

The authorities of the British Musmim. whii-h is 
the (ilflelal reiswltory for hlstorliat ns'ords, mIs.i have 
a reason for their retheiii'e They ile, llni' to store film 
bts’ause of Us highly hiHamuiahle natvm' Thi' only 
way to get over this would Is. to eieet a s|ss'ial vault, 
vvhleh the authorities dis’llue to ilo I’ou cun, tlien'foic, 
realtae that, for om-o In a while, the versallllly of Ihi' 
motion i,li'tnre has las'll over-t'sthnatisl 

On the other hand the Oermnn government is salil 
to lie taking motion pb'tures of the war, divspltc fungolii 
growths and the danger from fire. 

Wind* Favorable to Foreat Ftres.—The Weather 
Burv'BU has rvss'ntly made some study of the me¬ 
teorological eondttions favoring the (Ksnirrem-e of for¬ 
est ttre«, and has tentatively (>s|ahllshed a siieclal 
service for tasuing warnings of the hot, dry winds 
which aeem to be a frequent antecedent and accompanl- 
meiit of such Area in the valuable tlmlmred regions 
of the West. 






A French cnmlry refimeat and iti Hupply wagons encamped in a public euiaare. 


Tb« IwidMotfei it OaMHfcMi hy a I 


French Midleri encamped In a puhllc park w«ittkf tlm paidr'id aatdh. ■ ^ hCidMotfca 41 OtwiulimMt d ae tan y e 

NBW ncnJSfeB f»Oi| W WttiUN «I«A13S18 of war 


1 Id-caatLoMter afaelL 


French aoldlen fuardlny the road examine all rehiclea to inspect paasea. 
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SCIENTinCAMEMCAN 



Aoo Aji* tcatg lor apart Pag»enoer immetiataip hehin4 onpine. Pilot pUtoed 
half tray along fvgriage 

Aluatbos hat rrrtangulai taction futelage tcith no internal croM bracing. Rigid¬ 
ity given by three-ply wood covering tereteed on tutelage longerons. Alumin¬ 
ium engtne eating with large inspertion doort. Radiator placed above engine. 

Aviatik (11)13-14) Tuttle back estendt to rear of pilat’s cock-pit, tohich it placed 
farther forward than utual owing to slight back-ttoeep of planet. 



Aviatik (1014-lB) Conlraty to utual custom employs rotary engine-—fH horse¬ 
power Obcrurtel. Btr^d tube struts tjf stream line section connect main 
planet, which have very slight rearward tUtpe. Uonoplanc type vahanc 
serves as anchorage for (wnter portion of top plane. Lighter construction 
throughout than usual on Herman machines. 



U(>LAM> (L F. G.) Vntical dihedral angle of lower plane very pronounced 
Hudder, kinged to rrar edge of tail pin, is mounted wholly above elevator. 
Fuel tank is placed between passenger and pitot 
1> F W (1313-14). Fuselage, tapering to horizontal knife-edge at rear, is built 
entirely of steel Btruts and (toss members, made wf steel tubes, arc secured 
to longerons by steel clips and acetylene welding Cross bracing wires are 
attached to these dtps 



I), F W' (1014-15) Upper plane ns constdorably in advance of lower Both 
hare u'ltig tips of distinctive form Steel rrmstruction is used throughout. 
Chassis copied from Vorane Empennage resembles that (if new Rumplor 
Taubt 120 hots(-power Austro-Halmler engine it develops speed of 

H'< miles ptT hour 




Ktbh 11 These machines differ in only minor points {Bee general description ) 

Ai.batkos Chassis tntcrchattgeablr with that of Iriplrtnc. 

I> F W Has cable as well as girder braang Chassis consists of treo wheels 
and central skid bent upward in frrmt to meet fuselage. Used mainly for 
srhool work 

Komdor Fuselage of rircular section 

JtANNi.N Latest model has cable instead of girder bracing Radiator carried 
abort engine Chassis similar to /) F W. 

Gotha High turtle back alrmg top of futelage. A plowshare-like brake oper¬ 
ated from pilot's scat ts attcuhed td chassis. 

IUmpllb (10i;{-14) Very deep and natTctw fuselage. Rectangles are out out 
of inner front portion of wirtgs for ohserration 


A K <i Back sreept wing tips to (tverhanging upper plane Fuselage rectangu¬ 
lar in front, triangular at rear Flaring elevator employed. Balanced rudder 
it placed above tail plane Chassis consists of two wheels to take weight 
and small third wheel tn front to protect trae'tor (n bad landing. 



Ui Mi'LKB (1014-151 Wing bracing is by stranded cables insiecid (tf girder. 
Ailerons are used in place ctf flning wing tips Flexing elevator and double 
rudder ate replaced by hinged elevating flaps and single rudder attached to 
stern post 

ItuMPLER (1014 15) Chassis is of Arrow type. 

JiTHo Steel used throughout even to wing mbs Btandard tanks carry sufficient 
fur I for 7 hours .4» speed <« 78 miles per hour radius of action is aberut 
21.H miles 


\ (i Allhctugh leading edge of planet slope bark Ui plan treiiling edge is 
strnrght Both planes are set at dihedral angle Chassis it composed of two 
main wheels and central skid hating small auxiliary whrei at its front end 
.Skid may be removed to reduce head resistance. 



AV /.anemia type wings arc suepi back in arrow form and set at a prer- 
louncrd dihedral angle Fuselage very deep and narrow I’lanrs uncovered 
itt a distance of one foot on each side, of fuselage to provide downward i’mu’ 
‘hassis hers two wheels and central skid 



I'rkit hiltle changed tn last fire years Bee tanguUir fuselage, partially eor- 
inil It}, taper s to ve i Hi eil knife edge at rear Elevator mounted below fusel- 
ayi Bcmi-balanrcd rudder hinged to stem post Passenger tn twer-seiater 
pine eel well be hind trailing edge of tcings "Total Vision" model has plane 
mounled on level rrnth oreupant's eyes, reducing dead angle of vision to 
almost zero Chassis of "deformable triangle" type hairng high head resist- 



h'uselaije ts composed of four steel tubes connected with struts, cross- 
'■s and diagonal brewing On this structure are mounted wooden dis- 
acirs joined by longitudinal stringers which give fuselage its stream- 
tn, th< whole being eovrrrd with fabric. Only one row of inieTplane, 
s employid The tail is erueiform shape, amt is attached to fusel- 
uaiiiistil ji/int in ingenious three-whcelad Chassis is used 



OaUIIBOW. Main spat, 
making fot stai.i 
than lamer, /••hi 
in tandem. Chat 
backward ta for 
Twin rudders at ( 
rotor is inoerporaied 
divided elevator U also 


plain s are close together and the trailing edge is flexible 
in gusts. Upper plane has consMerahly greater span 
raeellr ermtains seats for passenger and pilot arranged 
consist^of twe/pairs of wheels and two skids extending 
ou'ci tail booms toward Which upper booms converge, 
lunirei on lop of stabilixlHg plane with wJWcfc flexing ele- 
single seated biplane with fuselage and hinged 
'ide, two planes are of equal span. 






file Flyteff BfadilnM «f Iftiwinf ftwwBi 

A Compiiriwm of tin Itttttafjr A a H t lkm vklMlr 
EHsIoad oml Gtrmaaff 
By Join im) Irio 




various typos of aeropiauM used in wiafapo 1 
olasaiflod as follows; 


1. The Rin«r1e seated soout of exooptbcnl tlilfaahiag 
powers for long range reoonnaiuanoe in any wiivi <Uld off 
Meh qteed as to l>e able to esoape from any tjrpo at 
fighting machine produced up to the prasont. In llik 
olaes Fraaoe has the DepeiduBsin, Pottnier, Miraane, 
eSament-Bayard and Nieuport. The BWriotand RJl.P. 
although distiw'tly inferior in speed also coma nndar this 
bead. Kngiand possesses the Avro, Sopwith and Bristol 
Scout or “Tabhiid” biplanes. Singie seaters are ahpost 
unknown in Oennany and probably none are used is 
the army In this rnmnc-ctiou, however, it should bo 
noted that many two seaters are used as ringte seaters, 
the exeess lifting ])ower lieing utilised in oarrying a larger 
quantity of bombs and fuel. 

2. The fast two seated reconnaissance machine eapa* 
ble of carrying in addition to the observer a moderate 
number of bombs. In KVanoe all the makers of one 
seated monoplanes produce this type, and, in addition, 
there are two small biplanes: Caudron and (Joupy, 
England has, besides those mentioned above, Blackburn 
and Martinsyde (monoplanes, not much used), and R.A. 
F., Vickers and Orahame-White In Germany a few 
Taubon and the latest Aviatik and D.F.W Arow bi¬ 
planes come under this head. 

3 A macliine having onl:( moderate speed hut a 
great ratlms of actum The large supporting area 
renders it caimble of carrying a heavy load of bombs 
and darts. In France the Henry and Maurice FMman, 
Brfiguet, Voisin and the Paul Schmitt represent this 
class. In England Orahamt>-White and Short build 
great weiglit carrK'rs The bulk of German machines 
are included in this divisum. 

A few machines of types 2 and 3 carry machine guns, 
Whore a tractor screw is employed, however, the firing 
are is verv limited except when the gun fires ovot the 
tractor as desenbod in the Stientiwc Ausuoam for 
April nth, 1014 

England's Aaroplan* Policy. 

The early Engbsh biplanes wiavi sunply copies of the 
H. Faman of the penod. In 1911 Mr. A. V. Hoe 
brought out a fuselage tractor biplane which was widely 
imitated. The powers that be have always diaoouniged 
monoplanes and, for some time, prohibited tlum use in 
the army. The British government In the past did 
htUe to enoouxage the home industry, buying rnwy 
H. Pannans and establishing a factory of its own where 
the Royal Aircraft Factory biplanes are made. One 
R,A.F model known as "Mark B E ” was very dafieient 
in spiral staliiluy, having no fin area to neutraliae the 
fuselage walls forward The latest type, "Mark RJ!.” 
IS woU designed and mherently stable to some extent. 

The typical British biplane has a rectongular section 
fuselage stnain lined on lop and inclosing a GnAme 
motor al lh(> liow The pilot and passengers are seated 
111 tandem, llie former in the r«‘ar 

.Staggered planes have beemme quite impular especially 
on single soatoTV With this lumatruotiem the gap can 
lx- made smaller without loss in efficienoy and better 
oliservation is obtained The new Hcouts have only otm 
pair of interplaiu' struts on each side of the fuselage. 

Twin elevating flaps are hinged to the roar of the flat 
stabilizing plane The balanced rudder is attaidied to 
the item post of the fuselage 


Whsrs Francs SUnda. 


Until 1913 French govnmment orders were distributed 
freely among all the better firms, but in that year this 
BVstern was changed and orders were coufinad to a few 
favored fsxitones. This had the effect of driving a num¬ 
ber of firms out of business, a stau< of afifaus no doubt 
bitterly regretted at prosit when the government can¬ 
not get machines quu'kiy enough to make good the gnat 
wastage. During 1913 there was also vary little en¬ 
couragement given to French pilots, the only two eom- 
petitions of importance being the Monte Carlo Hydro* 
aeroplane meet and the Gordon Bennett Clip, nelthar 
inoidentally being of much valuti in developing the army 
machine. In oonsequence many pilots were foroed to 
give up aviation as a profession. For some months be* 
fore the war strong rumors were afloat to the effeet tbf. 
the government intended to start an aeioplaoe plaot of 
its own as had been done hi England to the detriment of 
the private manufacturer. 

French nuu^hines have bad their featdme da wrO w d 00 
often in the columns of the ScisMTinc AvnmiqAK that 
it is unueoessary to repeat them here. Borne of the 
outstandhig foatures of the two most saoeeMfol war 
meehines France poss e ss e s-the Monme and Ca«dlwi-*-> 
am mentionWi tdongside their silhouettes. It hoa twsn 
found that these machines excel in oUabbgahttitgrwliteii 
is far more important than mere horiiumttd spoal By 
it one is enabled to escape or attack the flOWS a* wiBi 
if the latter alternative Is ehosen the moat hiti ftljlflitfrililir ; 
position can be secured. 
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moton «« UMd «bnott «xoluti<raljr. They 
requbm w maob oaie th&t they have not ftven eatia- 
faettoa in the vru. Tbe principal advantage of the 
njotor—Ughtneee—i» l*r(fely neutralraed on long 
Jounneye by the greater weight of fuel neoewary a» com¬ 
pared .with the stationary type. 

Hew Germany Has Developed. 

Qennaii aircraft firms and pilots have reoeived strong 
flsahoial support sinoe the inooption of the industry. 
In Ae last two years a number of competitions have been 
held with very large pri7.es distributed in certain propor¬ 
tions to the winmng pilot* and makers of the successful 
aeroplane* and engines, liberal prixee were also given 
for importaiil isolated performances Owing to this 
enoouragflsnenl Oormany possessed at the beginning of 
tbo war a very large and well trained aviation corps and 
a score of flourishing manofaclurers producing maidiincs 
to government approved specifications. The aeroplane 
fleet is remarkably homugeneoue, many different marques 
havbtg idmost the same carrying capacity, speed and 
radius of action. 

Most of the early German machines wore absolute 
oopies—sometimes authorised, more often not—of ex¬ 
isting FVench types. In 1910 the Etrich Taulie (dove) 
owne into prominenoe, being manufactured by Rumpler 
to the designs of Igo Etnch, an Austrian engineer. The 
wtng shape was derived from the Zanonia loaf, and Herr 
Etrich bad been building monoplanes on this principle 
since 1907. As this machine is typical of a large class 
of monoplanes a short description may be given 

The wings have back-swept upturned tips flexed up 
and down for the maintenance of lateral stability. In¬ 
stead of the usual system of lower bracing cables, a 
biplane type of bracing is secured by means of a boom 
running some distance out from the fueelagc Iwlow and 
parallel with the plane to which it is oonmwted bv 
short struts diagonally cross-wired The oub'rmost 
strut is continued upward above the plane, forming a 
king post to which the cables keeping the wing tips in 
tb«r upturned position* are atUehed 

The fusfdage of regular trape7.iudal section with the 
wider base above is provided with a turtle back along its 
entire length The flexing elevator forming a continua¬ 
tion of the tail plane dividi's the rudder mto two sections 
each preceded by a small fln Pilot and passenger sit 
in tandem, the latter being placed forward for observa¬ 
tion purposes. The landing chassis of the BWrioi tvpt' 
increases the great hesui resislaitee caused by the com- 
pheated bracing system The Tauben, however, have a 
high degree of inherent stability 

The great majority of German biplane# lieloug to the 
Arrow t.vpe, so-calhid from the iMK-kwanI sweep of the 
planes The lower plane is also given a alight dihedral 
angle a* v'lewed from the front lAteral stability is 
mainUined by aileron* fitted to the upper plane only 
Pilot and passenger are placed in separate c(K*kpits as 
in the Tauiie. The top of the fuselage, which tapers to 
a vertical knife-edge at the stern, is t'ovored with a turtle- 
liack Twin elevator* are hinged to the stalulising 
plane and the uniuilanced rudder le preceded by a small 
fill The tail plane* arc protected against contact with 
the gnnmd by a short swivelling skid The chassis is 
generally of the *irapl«»t type consisting of two pairs 
of streamline steel tube struts, «‘ach pair of which forms 
a V as soon from the «do, A tubular axle sprung by 
rubber shock absorber# and carrying two disk whisils 
rests in the angle formed by the converging stnito 

The rotary engine is almost unknown in Germany 
The favorite motor w the UMt horw'-power ll cylinder 
vertical Moroedes. although 4 cylinder Argus motors of 
100 and 150 horse-power are also much used. The motor 
IS mounted on the bow of the fuselage dnviug a tractor 
screw. On tlm latest Rumpler Taube the Mercedes 
motor IS inverted thus slightly lowering the center of 
gravity and improving the vision. The gnaUist dif¬ 
ficulty. that of lubrioalton, has been surmounted Twin 
radiators are generally eiRployed, one being mounted on 
each ride of the fuselage. 

The Germatui are certainly wise In employing the 
stationary motor, it only on account of it* ability to 
withstand ns^ect. It is doubtful, however, if the 
vertical typo will survive when higher' powers are 
desired. Tbs V type offers much greater freedom from 
vibrariOQ. 

One of tbs graatect difficulties to be faced by the 
armies is the koepiog np of aeroplanes in the field. In 
tbit respest Franoe baa Gm easiest ta«k a* St. Cyr and 
other jMrmilmsbt bates are oomparativdy near the 
central por^n of the battio line. Incidentally these 
baaes fge atSo vUhln range of German machines. 

iTorfitWlSi b>t » lime machines have to be kept in 
haetfijf etUdflyhed aviatkm pbrbs some disunce behind 
the WaMtHh Of omirse all tU natkms have demount- 
abls htagiKf fb use it is eqoslly pertain tba,t they 
MW bS •blRidabt mimhsgs to house a large proportion 
of ^ UUMddlHib. ie B»t to he swpeoted, tberofore, 
that, IbieMMinF uad the ebnQtnte, aoroplanes 

ImH? «h^'pli«t Iwkth fir'ttane, 1%e wuetafS in fact is 
bhtW'hObmMil 'iMri Inptotlee at the countries at 

«s .|NV«'»44i 
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Improvised Means of Crossing Rivers 

Some Examples of Military Resourcefulness in Emergencies 


iilK li,\ (111- (‘iitiiiMM'i Uui til iliiif Ilf 

li'ii liniUK'iis (hill (III' Ncrvic'os uf llii’ rimliii'cit' 
) lie liHil, iiiui M ll('tlll•h^ll('U( of (in.iliv, liifiui- 
rtllli-rv iM til citiH'i II stirniii li\ mn 

in( !t dill (lull III I'Twiiif (111- iiif.iiili.v I'l 


tiilirlf nn* jiruvldcKj which cnn t)C hlown up with iilr by 
‘.liiiph uHliift the month ThcHc m>rvc an iKuitoiiH for 
li).'ht foot hrldKcw The aaeks are said to nnawer all 
ih.ii iH iMpilred of them In the way of tliaita. and do 
iiol loiffei damoKC throUKh nw' An nd\aiita«e In the 
Use of this aialerlal N that the sacka are veo’ Hffld aud 
dill lie eairled on am kind of coiiveMiiiee Oil this 
liliiii laiih leitlmenl of Infantry way he accompanied by 
iiioiiifh miiterlnl foi lajlnK out a KKi-foot hrldae, and 
this hj usIid; only one wiiKon. ao that In actual war 
o|ieiiir1oiis the iiiiny linlii would haidli Ih‘ Increased 
!iial (he ic^'iilalhm <-nKliiccr train would not he needed 
c\ei\ lime a small sircani had to la> crossed 


lop'lliei Ihei will suppiirl llie phiiiKiiif; 
for file foofiiiM It is (lidieiiK (n csiimiUe 
the time nsiiilied to liiillil tliisr ilineiiiil 
liiiilires. lint for tlie tnolw.n nni niioii 
trestles (hiee i|iiiirteis of an liom is idii 
iilh allowed for inillliii.' nii ii seftnni IJ 
fiS'l loiiR mioii toin-pole tiislles CioKsiim 

of streiiais In ein.iliy Is often done In e\en i 
tile methods and (lie tioops ,iie fnspienth i 



sneh i lienmstuiiees and I 
In (PHid oidei 

Foidint: of sin iiiiis is 
employed foi <•rllssill).' in 
the Miia del oi slia lion s| i 


s wltlioiit am .11 
iiilellliteiiee niidei 
lop keeps lo){ettier 


cross at dejitlis of '! (eet S iiieliis. and M‘liteles at .1 feet 
to - feet (i liielies should the iliei hod lie solid and not 
inuddi In ad eases it Is the pi.pllio to run a hiilid 
rope aeriiMK the fold upon poles liimh troops hate 
iK'Coiiie Quite aeenstoiinsl to these ni'tiiemeis, and dnr- 
lii>? the reimhilion unm drills (he eliicfs ln\ out jihiiis 


Bags of straw used as a rafl by the French cavalry. 

The aeeouiiaim liiK |ihoto(:ru|ili shows how euvalrv 
l.iiie<>s are used fm the loiiiwiiles and also an paddles 
111 inoiK'l the tnift Three of these Isiats lashed to- 
p'ellier will eairv .in army wiiKon The ctin\Ha boats 
may he folded ii)) and paekisl on a horse 

Fatalities at Coal Mines During 1914 Compared 
With Previous Years 

I T Is trratifilni: to note that the fatalities In coal 
niiiicH ill the I'nited Stnles In Mil I were XU less than 
diirliiR the preeedliiit year, the total number lielnit U,4r)1, 
iis eoniinired with 2.7,for IPl.l 

'I’lie principal laiises of accidents that show a mute 
li.il del lease were eoul-dnst explosions, !H| iwr ei«nt; 
li.'iil.itte 11 iMT eeiit and falls of nsif and pillar coal. 
KMl |K>r cent Tlio net decrease, in underground fatall- 
lies vMis .'{Cm or H imr cent This is <s|uhaleiit to 
sill lot: one life every day during the year 

There yieie ,k’il f/italltles iliie to ytas explosions as 
<1 inpaiisl yvlth l»l In Hin. mukliiK a not liiereiise of 240 
tif the lotiil Kiis-exploslori futalllh's, 201 yvere due to 
'I’lir si.rlons explosloriH Tliere were Hlljjht Inensises In 
iKetdeiils due to explosions and ehs-trlelly 17iere yvas 
.i|s(i a m.| Im.rease of 2(5 fatalities In shaft Heeldents. 
Ill 12 pel cent, while on the surfiKs- the net Increase 
was llxe, or nhout 0 per cent The iiel deerease for the 
year for hoih iiriderBround and surface nirldcnts ut 
eiiiil mines as eoiuiaired yvlth IIM.'I was 12 jier cent 
'I'lie exiiet liBures for the iinmlH>r of men emidoyed 
.lie not yet iiyailiihle, tint takini; the estimates as fnr- 
nlslieil hy the iiisis'etors foi part of the States and 
iisiiiB till saiiie iiniiiher of men d" employtsl In llllO for 


tlie other States, gives an eetlmnted total number of 
employees for the year as 742,HOM, as compared with 
747,644 in 1013 The fatality rate, therefore, becomea 
.ISO per 3,000 men emplo.ved in 1014, «s compared with 
8 78 In 1013, 

Excluding 1012, when the rate was 8.27 per 1,000 
men employed, the 1014 rate of .3 30 per 1,000 le lower 
than any year since lOO,'! 

While there was a reduction of 12 iier cent In the 
numlior of fatulltles, them was also a reduction of lOJl 
per cent In the production of coal The Tnlted State*) 
(hsiloglejil Siiriey estimiife.s (he production for 1914 as 
mo,000,000 short tons, as eomiuired with 670,048,128 
tons for 101", The futallty rate iier 1,IK)0,000 tons of 
coal produced In lOl.'i was 4 so, and In 1014, 4,81. With 
the exception of 1912, when this rate was 
4 41, the 1914 rate Is the lowest yet re¬ 
corded for the rnltwl States The amount 
of coal jirodneeil [ler fatality In 1914 was 
20S,(r7s short tons, which, with the excep¬ 
tion of 1912, Is the largest on record. The 
pnslnctioii |M*r fatality In 1018 was 204,- 
ftsr. tons: 1912, 226,460; and In 1907, 
144,.-{26 tons 

There were .816 lives lost In diaaateni In 
yvhleh more than live men were killed at 
one time, ns compared yvlth 464 In 1013, a 
not rednelloii of 14S. or 32 per cent. In this 
class of iici'idents 

It Is not jsisslhle to attribute these 
lower rales lo any one iHirtii'ular Influ¬ 
ence They may, however, Ik> assigned In 
part to any mu* of (he following agencies 
or to a eoiiilitiuifloii of all of them ({liwer 
and more earefiil lus|K-ctlon by the Mtate 
liist*eetors. Is'tter enforcement of laws 
and legulatloiis hy (lie oi»erst«rs; realliw- 
lion of the iliiiigiTs attendant upon the 
miner In his daily work and his efforts (o 
rediiis" aix’Idents due to the edueatloiial 
campiiigii condiielisl In Ills Isihalf. the e\- 
lendisl ns(> of safety lamfis In doubtful 
mines, the use of iH>rnilsslhle explosives, humidifying 
iliisiv mines first-aid and ri>seue training, which saves 
lues that might otheiwlse Is* lost hv reason of liijiirli's 
ns-ehisl, the imactment of Industrial aecldent compen- 
siition laws, and, last liiil not least, the spirit of 
Co oiieratlon on the pari ol nil eoneerned 

Improving the Race by Early Marriagee 

I N the various discussions of moans for Improving 
the hninnri rnee one of the ideas proisyundfsl Is that 
onr "supi'rlor” mail, tlinl is suiierlor mentally, should 
marrv al an earlier age so that four generations might 
he (irodueeil In a eimliiry, even at the exjionse of de- 
la.vefl ertleiency The rts,ult of sneh system, It Is iiointed 
out, wouhl he that at the end of the eentiiry two thirds 
of our impiilnfloii would Is- of I lie twenty-live year stock, 
amt all jiresurnahlv In eisnimrison with previous gen¬ 
erations rirodnced at the rate of three generations or 
less to the eentiirv To sui h theories exceptions have 
iH-eii taken hy many, and in order to develoii defliilte 
facts, Clasiier L. Redtield of I'hleugo, who maintains 
that early mnrrlngt‘s that result In rapid generations 
lend to conditions that jinsliice mental and moral de¬ 
fectives, offered Inst April to donote $199 to the Amerl- 


CHU Oenetle Assisdatlon If 1' 
siiiK-rior Itidivlduoi was ev 
human lieings us rapidly as 
tury , and considering the r 


I'ould tie shown that any 
" produced by bre<>dlng 
Pur genera Hons per cen- 
■eptloiiHlIy great man of 


history he offereil a ws-ond Uumlred dollars If u single 
one of them could be shown to ciaiie In the thnic genera¬ 
tion class UcsTntl.v the nHsoelntloii returnwl to Mr. 
Uisltleld the money he had (leiswlteil, no one having 
met the eondltlous tinmmiicisl 
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Raiidna RaflMUom 

By “Irreiponslble” 

1 MHT a man n little wWle ftso, Rii artlut, writer, and 
oce-tiiue engineer, wbo InfortiiiHl me that there were 
no ftr«t-<;la«B mltid* In any of the arU to-day; they had 
all been abeorhe<l by the aelenees Thl« U one of thoae 
atatenwnto whoae Impllcatlona are more Intereatlng than 
Its aneertlone. Of cwuiae, on the fnee of It, It 1 h open to 
Mveral objeotloua. We may deny that there ate no 
ar»t-cla«8 mlnda in art ; or, admitting their abaenee, we 
j^y deny the existence of any flrat-clasM mlnd» In sci¬ 
ence. Underatandlng by flrst-claes, men of the Faraday, 
Darwin, Maxwell, Kelvin level, without aw-endlng to 
world-shaking prodigies like Isaac NewUm, we may very 
well aak what ttrat-clasa minds exist In science at the 
present day. The late French matliematlclaii, Henri 
Poincare, was undoubtedly nrat-class—still, he Is the 
latH Henri Polncard. Who else Is there? 

The average level of IntelUgimie among wlentltlc 
men at the prejsent day Is distinctly high, rather hlglier, 
perhaps, than the level among artists And, In go off 
on a side Issue for a moment, 1 had recelvtsl the jar- 
soiuil Impression from my acciualntanoo with both art¬ 
ists and men of aelems;, that on the whole the scientific 
man had a stronger character He sonmed to me calmer 
and l>ett©r balanced. Hut since tb1.s wur started (I 
knew the war would crop up somehow) I’ve become 
doubtfnl. Some of those frantic (Jernian icrofessorsl 
For Inatanee, a celebrated professor at Heidelberg, a 
man whose work I have long udmlnsi, and wlio has 
trained English studenta b> the score, advocates tho 
deatmetlou of Westminster AUla-y, together with the 
tomt)H of the great dead of England It reads like hys¬ 
teria , where la the calm well-halanccsl ebaraeb'r, ele¬ 
vated and fortified by a life-long devotion to science? 
And hla voice is not the only one. There 
are enough of them to form a chorus, 

I am afraid that sclentltlc men have 
degenerated. Alsmt one hnudnvl y(>ars 
ago another big war was raging, but U 
was between Frauw and Englaud While 
It was going on the French Academy of 
8cleiu-es Itestowod a medal utsin an Eng¬ 
lish aolentlHc man for his distinguished 
servloea to science. One cannot help ad¬ 
miring that ITial Is exactly the attitude 
wlilch becomes a selentlflr man, and which 
dlgnlflee science We must preserve that 
spirit We must have a few men who 
rememl>er first that they are members 
of a collection of curious little twivicgged 
anlnmla without feathers, called the human 
ract*. and only secondly that they hapi)eu 
to exist on some j>artlculHr corner of the 
planet earth, that common dwelling t)lB('e 
of all their kind An excessively patriotic 
man. like an excessively unytblng else. Is 
merely a man with a defwtlve senst' of 
proportion And a defective sense of pro¬ 
portion is—well. It's a pretty gcnenilly 
nix'epted dellnttlon of lunacy. Hut that Is 
a side Issue, I was talking atsait the 
arts and sciences I don't think It can Is* shown that 
flrst-<*laas minds at the prcst*nt day take up srlen<*e 
rather than art As I liave said, I am, to start with, 
a little doubtful about the existence of the Hrst-class 
minds But letting that pass, and supposing that by 
analysing the psychology of a wlentlUc man's work one 
can show that he la a really, In temi)erament and lull 
mate mentality, an artist. Huptaise he Is Invarlnblv 
Interested, not In the results he obtains, hut in Ihe 
beauty of the methods by which he oldaliis those results 
Koughly speaking, that would la* different from the 
solentUlc mind as It Is geiiorally uudcrstisKi Well. I 
think there are such s<-lentlflc men. But I think there 
are (julte as many artists who are more liileri>st(sl In 
results than In l>eauty Take a writer like H <l Wells 
He Is iiarttculnrly Interested In writing novels whb'U 
llluBtrate the Inllnence of social surroundings upon vari¬ 
ous characters, Including In social surroundings other 
human Iwluga. In any particular cose such an Investi¬ 
gation Is aclentUlc in character, and In reading Mr 
Wells one certainly gets the Impression that be Is much 
more lutenwted In conducting Ihat Investigation faith 
fully and vividly than ho la In producing a llnlshed and 
beautlfnl piece of Hterature, He la distinctly more In- 
tereated In what be to saying than In the manner In 
which he aayo It He I* a aclentlflc man using as his 
medium tho noral rather than the poycbologlcal or 
aodologleal treWtae. 

Hr. Wella dooa not atand alone. ■Various other names 
could he'’Mentioned. Personally 1 think this extension 
Of the MQM ^ ^ novel a highly Importaut and desir- 
Bhle phettoMenoa, Bclentltlc Inveatlgatloua oan be pre- 
aested to the form of a ttOveJ which oonld not be effec¬ 
tive^ pteamtod to any other atay. Before a sound 
adkeaw of wataty can he htttlt up we muat know an im- 
tnihuitt about pefeooal and social paycholttgy. 

we toqtttre tor the proper Invcstl- 
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gatiou of these two subjects the man of Insight and 
imaitinatloa. We require the novellsl Because his 
methods are. In a way, hsaier and more general, they 
will probably prove more valuable And, a little fact 
not without Its Importance, he can iiifluonce an lijcoin- 
parahl,y greater public. Ho that, In view of the exlst- 
en<*e of this kind of novel, ami of one or two other Indi¬ 
cations of a similar kind, 1 should f(>el dispimed to say 
that artists and men of selenc'e share the arts and the 
sciences pretty equally To some extent the two tilings 
merge Into each otlier There are stylists In sdeias* 
To me, for Inatanee, there Is some ri'seiiiblaiici* In 
style between the work of Abel, (be Norwegian iiiiitbc- 
mattelan, and that of Ohoplii, the I'ollsb miisb-luii But 
I admit that I oxjierlence dldloulty in umkliig the rc 
serablanec clear to otlier lasiple 

Dark Day# and Forest Fires 
By C. F. Talman 

I N8TANOB8 of daytime darkness are wcordctl In tin* 
old chrtailclea along with such other "protllgli-s” as 
multiple suns, showers of blwsl, aud warring armies In 
the sky—all of which can easily he Idcntllled to-duv 
with well-known meteorological |>heiiomeiia (parhelia, 
rain reddened with desert duet, and the aurora) The 
two famous cases mentioned in the Bible—the plague 
of darkness In Egypt and the darkness atteinling the 
cruclflvlon—llluatrate tlie fact Ihat such occurrences 
were once universally assumed to be miraculous 

Home of the early cases of daytime darkness men¬ 
tioned In history are doubtless attributable to solar 
eclipses, and must, ucoordlnglv, have Iss'ii r<*strl<l**d lo 
a small part of the earth's surface, and have* been of 
but a few minutes’ duration. The majority of the 
famous “dark days” wen*, however, the result of au 


Oaimdil Is evldcntlv related to tin* fact that i>ractlcalU 
sll bnroinclrli dcprcsKioijs (‘lows"), «llli tbclr at 
tciiduiit whirl and linliiift nf I be surfiicc air, ptisN don n 
the ,S| I.awrciKC Viillci on tbclr un\ to the ocean, and 
UsuiilH ln*<omc liitcnsiliod niid shiilplv dclliu*d In lid-* 
region Tin- smoko I’lom ,i i oidbigriil ion ninwlicn* on 
the |H‘il|)bcij of M "lou" Is diiiwii lido tbo loitcx along 
more or less converging linos, ,iiid iil I be kiiiuo timi' 
rises to n (onstdornblo nil Undo JOddIcs In the circula¬ 
tion of the "low'' will rc'siill In n douse nc-c uinnlitlIon of 
the smoke In plto os and lids imi\ cioonr above* ibe Icvc'l 
of the lower clouds, which thus mask Ibe oanso of the 
pbcncitiic-iioii Mcncc the- startling cftc-ol of diirknc'ss In 
the' duvtlmi', often with lullc* or no tnrlddltv of the 
iilr nc'iir the earth’s surface More smokiness of llio 
air iicur the groiiml or u fog bonvllv c linrgcsl with 
smoke (as In the case of the* London fogs i, liovvovci 
grc*iit the* oliscnrltv prcslnoc'd, vvoidcl bnrdlv bo ])lneod 
In (ho sumo oinss with the* awe* inspiring dark davs of 
the- cbronlcb-is If, howovoi. sbovvcTs esc nr diirtiig oiio 
of tbc-so cs ouricne ON, a huge amount cjf soot Is llkoiv 
to be* brought down, aicd thus vvo hacc anotbe-r ''(irod- 
Igv”, vU, ''black rain" A \c*iv rc-coiit case* cjf tbW 
scat is rcportcsl In the* Qumtnli/ Jnuiioil of thi /(o/cd 
Meti'orologU al Sr/cirti/ tor (ictober, lilld, cluilng a 
Unindcrstorui In I'biKlorn Hampsliln* clarknoss almost 
like tliat of night (ssuriod In the* c*urly aftc-rnoon, and 
liik> rain fell 'I'bo pbcnonioncjii was dnn to scjot oarrlocl 
fiom laindon llftv miles away 

M'beu the pall of smcjke Is rather thin a cs-rtaln 
amount of sunlight struggles tlirough, and owing to 
the* same jircs'csh that gives us the goldc*ii glow of sun- 


kcdlov 


tinge 





• the* 

t-csl In c'oniicc tlou with 
1C most famous of all, 
s the prlncliial fc-iilurc- 
jf .HojitoinlicT (»h, ISM, 
in New Knglaiid which Is atcorUlugh 
known as “the* ycllcivv clav.” 

The grc’iii Idaho lire of August, llllO, 
was responsible for dark ditjs over an 
urea larger than In anv other case* on 


This encct bus imcn p, 
il dark da,\s. Including t 
>f Mav mill, ITMI It vvi 
of the dark day 




this 




lag c'biirt, from ttic* /’o 




[icntloni 




the c 


Hulh- 
i In 


Idaho fire, Auguat 20th to 2.'>th. 1910. 


In I 


* air 


abnormal acsMimubitlon of snicckc or dns 
sonmtimcH arlkliig from burning fon-sts, moors oi 
prairies scanctlmcs from volcanic crnt>tlc>ns. and in 
many Instances covering vast areas of the* glcibc 

In a recent piibllciillon on “Forest Fires" (Fcoc*r 
NVrt’l/v* HuUrtiH IIT). Mr K (! Bliimmer g(vi*s the 
following list of dark days in Ibe T niled Statc-s and 
t'anada 

17(ai- Mav T-Jth, 10 A M . New England 
1710 Octiaier ‘-Hat, 11 A. M to 11 A M, New Eng 
land. 

17.12 -August Oth. New England. 

17(r2—October 10th, Detroit, 

1780- May lOtb, New England (Black Friday The 
Dark Day.) 

1785—Octotier l«th. Canada 
1814-'July 3rd, New England to Newfoundland 
18111- Novemtier Oth to 10th, Now England and Canada 
1830—July 8th. New England 
ISftl'-Dctober 16th. Canada (“Brief duration”) 
IXBK—8(^tember 16th to October IWth. Weatorn Oregon 
and Washington 

1H81—Heptember Oth. New England. (The Yellow 
Bay.) 

l,Sfi7_fjovember l»th, Ohio River Valley. (“Bmokv 
Day.") 

aepteanber 2nd, New England. 

1902— September 12th, Western Washington. 

1903— June 6th, Saratoga. N Y. 

1904— Deoember 2nd. 10 A. M.. for 16 minutes, Memphis, 

Teon. 

1910—AuBoat 20th to 26th, Northern United States, 
from Idaho and Northern Utah eastward to 
8t Lawrence River. 

Foreat ftre* are the common cauae of dara days In 
this country. The fact that such days are mc«t fre 
quent In the Nortbeaatern Unltwl States and Easti*ru 


wbic'h artificial light was usc'd in the* dav- 
time, hut smoke was ohscrvcsl far bc'vonci 
tlic'Hc* limits The British shlT> ''Iiunfcnn- 
lliic” rciHcrtcd that on the* I’lu-lflc Oc'caii, 
rkKi inllc»N west of San Franc Isc-o, the smell 
of smoke was notlcc-d, and hnn* prevenled 
ohservatlous for about ten days 

Restoring Fatigued Muscles 

\ 1'KRY Ingenious physiological method 
of iacreasing tin* yield of labor from 
unv given groiili of niuscU's Is described 
In the* til utiKhe Itieui Afs'orclliig to an 
alistncct ill lite rinnhiiii. the author Th 
\\c‘tier c'laitns that in icracticv a gain of 
from 22 lo 40 is>r cx“nt Is c>litalniihle In 
the amount of work done* The eb'v icc Is 
cvfrenic'lj slmlilc W he'll the givc'ii group of muscles 
bus ic'iiclicsj tbc' point nf c*\hiuistloti, due lo the ac cumu¬ 
lation of flic* prcsiiicts of fatigue, thev arc allowed to 
rc'st while an cntlrc*ly different muscle grcmi> la set 
Cl work vigorously The energv*tlc c-ontrucfIon of these* 
inisc h's causes an Increase In heart action and circiila- 
Ihm and the- sfieiiglb**ncci c'urrciit of blcssl thus sent 
lo all [lurts c)f the lasly i>nrtihllv restores the working 
power of the lirsl group of muscles hv carrying away 
fatigue toxins and suicpljlng oxygen 

Automobile Fire Department Outfits 

A N aiilomohth* lire* engine of Improved ty)s* was 
latch dc'Hvc.recl Iw an English niakcT to Athens cm 
the ordcT of tlm (iic‘ck government The* prc*scnt cinttlt 
altbcjugb verv c'ffcs'tive, Is ispiipis'd with a DO bnrse 
power engine and Uirhliie pump, hut It Is light cmoiigh 
to run on nihhcT tlrc'cl wheels Another oiiltlt produot'd 


hv the* 


istsi 


ihllc 


ancMadder snpiilv car, s<*vcn of wlih-h arc* now in use 
hv the I.ondon lire* brigade Thev are IlttcHl with ID- 
gallon cheinlciil tanks, hose reel and telescoping ladder, 
and arc cspc'clullv gocKl for tlrst aid work It will he* 
ohservc'cl fiom the* lirst-mentlonevi outfit that Uie rotarv 
pump Is ccmiiiig Into favor for lire c*nglncs Such pumps 
arc also In use ou the I’arls fire engine*?. 

Darwin Relics.—The late William Erasmtis Darwin, 
who wBsv a son of Charles Darwin, recently left a ntiml-icr 
of relios of his famous father to his nephew, with the n*- 
quest that they be kept permanently in the posaeaaion 
of tho Darwin family Thc'sc relics include the family 
portraits, many medals that had hw'n presentevd to his 
father, the letters written honie h.v liim while on tho 
''Beagle” expedition and two early sketches of “The 
Origin of 8p«*cies ” 
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RECENTLY PATENTBD INVENTIONS WJKTIUC lUPUttlBirt, — L. f^vtjna. 

Addr«M Anioiino EUcMc Tool Co., P«t«ro> 

I'lm.' uihiniiiB IMC t.pi’ii to all p«tetiti‘«» Tho j,urg^ ya object of the Inewtor it to pro- 

notli'iw ... l,v «pe<lal BnunttMiiiPtit vide b dcvlcr e»pe<lally «d«pted for cuttjnp (u»d 

with the inventors 1 arms on application to the cgrvln* Btone driving rtveta, dipping ami 
Advertising Di-parluient of the ScmnTiFic caulking, hammering, and, In fact, wberovar U 
AMEaiuaN Ib desirable to employ a tool having a redpro- 

■— ---" eating motion 

Pertalaing to Apparel. 

CAP PHOTOt TOR_y M Mabks, P S Of iBtepeat lo PaPBaera. 

Army, Ctneral lloapItBl, ProBldo, Cal Tlila K(Hi CAHRIRR —K. Draaa. BS4 Weat 8t, 
Invonllou has reference more partlcnlBrly to Ki usiugton, Brooklyn. N Y. N Y Thia In- 
ttu type of nip used In the II R Army. tb. lentlou relatea to ImprovemeotH In egg car- 
rroviii of wblcli, ivle u the cap In worn, tool lien rlern and ban for an object to provide a attUC- 
the bead of the uenrer renultloir In a eollil tore nhicb will realllently euppurt eggs in a 


proved atrortnro wltlfH it adapted 
a bottle oloeed eteept ihirtft* 'tteM ttat 
fluid is being dlicbargad thewftwn. 

8MOSB DlHPKNSEIi.—M. «oa«t, care of 
I General Delivery. Seattle, Waeh ThI* inven¬ 
tion relates to smoke dJapensers of the type in 
which the smoko, formed In a fqrnaod or 
analogous structure, Is brought into eentact 
with a IRiuld and thus prevented tram being | 
set free in tb« atmosphere, The Inventor aeekaj 


l•vestloo amian « 

hllawiag flW,^ ««jkii 

the fMea am Ifuitd! hji 0 

MuHtcea It provtdea an ^ tMk' h«vl>« AVtlat 
valves, sBd means for MMlpf tiW.'h«i|iMlid» Of 
the KBses contained within the tank BPpa 'Stlhh' 
ning striking near the Ual4 tita yalfha Mbg 
adapted to open M allow the aacape at the hx- 
plostve gaaea, and then to aiMt wharph/ la e«t 
off the supplf of air, tbua imOGletlafl the Are. 

BOTTLE ATTACHiraKT.—d. a CTAftOK, 
1(KU> Hlilen St., BalGmole, Md. Thli attach- 
meat Is adapted for connsetloa With keck 
of h bottle, espuclally tboae eoataUdng pohMO: 
ous substances, and having (asana far Metp 
cilag the stopper of the bottle to prevent the 
reuKtval of the stopper without striking the 
sttachiorut to warn the pareon holding the 
bottle concerning Its contents. 

msriAY APPtRATUB — 0, Booouaaox, 
Mamtbon, Tex The Improvement provtdea at) 
apparatus esiieclslly adapted far bolding arG 
Ties packed tii tndopendeat boxes. In alich man¬ 
ner that any partlealar box will be aeresslhle 
for exsniluatloo or removal without ebanglag 
the pualtiuii of any other than the box to which 
access la desired. 



( and extending out < 
cuds thereof, and a n 
said front lairtlons < 


Rlliif, HlIIMM, MVUIIN'IC- 
Y in;; Irsukllu Ri llav I'ltv 
► cntoi provldi B h lolucontro 
- poltshlns sbues either hlaik 
icrclii irii'chanlKrij U provided 
* shocK adapted to piopcrly po 
rytug sixes, nnd wherein the niei 
ranged, that by liiBertlug n cidn 
tornlnatlon the polishing inuibli 


c, Inelndlng n beat reaponslve 
1 n predetermined rise In temp 
tmosphere will close an electrli 


MKTM.LK' ni.Kl’TRK’ WBLDICR - W 
I-IIAI.IK Ibid 24tb St, Watcrvllet, N. Y Tl 
liiieiillon relates to tl^ifUrt of electric weldli 
elieridri the active electrode la a metal rod 
will wbleh Is so held tbnt one extremity I 
loiiieH the one element of the wnidtng a: 
while the othar alameot la tha wtark ta 
welded. 


. relates more particularly to a cream can 
f i losnre One of the priurlpnl ohjecta Is to pro- 
f[ vide a can doaure by means of which the con 
I tents of the cun may be ventilated witboitt 
dungi-r of tin admisalun of mice or other anl- 
’[ rnnla or InspitH Into the can 
• I HI I’I'ORT AND I’KDTKtTOIl niR FRUIT 
InKVItlNO TRKEH—W K Wivvaa. Wliitna 
f ('Ity ela Hood River Ore The ivettlng con- 
, forms to the shape of the tree The atraoda 
loinpoBlng the Dettlng come In (ontact with, 
land efleituallv aupport, file extremities of the 
Iliiihs and thus Indirectly anpport the fruit at- 
Inrhed to and pendent from such llinha. yet 
^ He nitting din's not Inti rfere with the passage 
^ .'f light air or moisture so that the ripening 
j of thi fruit proveeda the same as If the net- 
ting were not applied 

4»r Geueral iMteresS, 

r' NDRSINli noiTLE HOI DER _I RavuaH, 

, [w South Main Ht Fort (heater, NY The 
I Invention relates to hraeketa for special pnr 
j poses and espei tally to brackets for holding 
: niinring bottles in connection with infanta’ 

I cribs, cradles larriagea, or the like The de- 
, vice may be readily rlamped aeiorely In any 
fj ordinary position In whlih It may be dealrad 
j to be naed 

I COMBINKI) IHIHT AND THNBION DBVirB 
t 11)11 WHIR KKNFBH—<• 1). BUKffK-rT, Hetph), 
r Ind 'This Invention relates to wire fences and 
has for an object to provide a rouibtned comer 
iKiat and tension device adapted for either port- 
^ able or stationary fencea By this Invention 
the wires of a fence esn be qniehly secured In 
r position and any doalriHl tension given to them 
BOTTLE HTOPPBB,~A Mwrgokl. T4 Co-! 
. Inmhus Ave, New York, N Y, This Inveatioti 
» has refersDcs to Inprovensgts la hottk gtop- 

ptn, god tat tor ta oit$et to pnfUt aa 1 b<I 


when not Id uae can l<e wound around the ban- ' 
die lengthwise thereof, whereby the Wire Is * 
prevented from kinking or becoming entangled. * 

FIIOFELLKR —C T A II WigOLIkO, 124 
2(lth Ht. Gntteobnrg, N .1 The Invention ro¬ 
tates to rotary propellers for ships, balloons, 
driug maehlnea and similar vohtolea, and It Is 
also of egual usefulDose for other devices and 
inarhinos like turbine motors for steam, water, 
wind, sir or gaa power, or like turbine pumps, 
turbine air corapreesors, blowers, and fans. 

LIQUID DIHTHIBUTINO D B V 1 C K—U 
UiSAcncB and F A lUitseT, .%8 Boulevsrd 
Pasteur, Parts. Franco Tho devlco according 
to this Invention conaiata of a tul>e connected 
with the aouree of the supply of liquid and on 
which are braachrd lateral ajutages or spouts, 

Id combination with a porous or Obrnua mate¬ 
rial. such as wlcka. which flil tho twre of the 
tubes and sponts The device can distribute 
any sort of liquid 

COMPOUND BINDING WAT —H, Dl 
UarBH. 02 Colnmbla Heights, Brooklyn, N. T.. 

N Y. The Improvement provides a rehifordng 
auy more especially designed for use on light 
wooden packing boxes and like receptsdes, and ^ 
arranged to permit of quickly and cohreplenUy , 
atUebtog the stay to the box without the use , 
of a large nnmber of nails or simitar fastsfitog , 
devices. 

OIL TANK.-.B. A Wassog and F. M 
CooLBT, we Croekstt Bt., BeaUMpt, T«x. This 


relates to improvemehts In devices 
Ing handles of axes, hsminers. an 
liar tools The main object Is t 




device for protecting the handle of a tool, and) 
as an ax, and for stiffening It at Its WSBkMt 
point. The Invention provides moAM. tog dgs- 
venttng the head from flying oil.,too handtlo. 

HMIIaur ami UMfcttMSv 

OANDBI.ABBUM —D. «. Um cil» •< Mtw- 
: rtt Wolf. 802 Broadway. Mew N- ^ »g 
tevsBtlon provides a candoteMMk tavtoff tW 
randle IioMem provMsd tbcMtoh^ W h WWwtM 
wltooat toe ‘m of tnetorlala vghfto «MM-><ir ato 
otberwtse dototerlnuty affhetsfl ' taki’f igafo- 
- vKlea tiwaos whoreOy toe hoMeto •ik>toto(tol»'vato-'. 
ptoyod for aitotartto»aB«aakMilr>,4M|^^ 
late iKfltaga for -akfl ta i w^ a a . fi i ii i W'i W 

.MjiaeaiMtalto tor at) to !• w. 



















































SK^mnCAMlSCAN 


__^ T. Pu- 

iw Ctn- 

..„, ^ •• prtjvM# • 

rh#- **»*«lt l»f»# iwtf *» rt»olT«d 
0t iu dMmbi 1b wMob ttM vmp««' 
ox? M tnne<l t* Mttur tiMm lato 
BteCiMBt «l«H«br tbe TWl n»f be raa 

..M ^ - ..- , ^ conr«»U»Oy pteoed 

g ooMiwcl tom odMcoot to 


MohMOibM rttmieo. 

BBACtNQ DBVICB BOR BCBHKN X>OORS. 
■^p. CmisniMBBM, 501U B, Wubiufftoa ato., 

Aivettta, Ark, Ttw toTWltioB provldei a de 
TlM krhinA mo b* mode at amal) root ottd 
wUob will eRectaalljr brtco tbe door wttboot 
addloc materially to tbe welahf thereof. It 
provtdeo a device wblcb may bn adjiuted to 
doon of dlBereat aU*A elncr It le provided 
With aMfaoe Whereby the litaolnK device may be 



_ ii an Uaprovaiaast la taw 

tttafdt tad catcher* tor iMod utlla, aad i 
for It* object to provide a deHco capable 
adjaatmeat for varloiw coutUtloa*. aad wherelo' 
agaebaalam U provided for catohlud the taw 
■boaM it rue off tbe bead wheel, aad tor pre-j 
VeatlDg tbe ruaalaa ot tbe aaw lato the aawj 
pit, to prevent dama^ to the taw, aad to 
(oard tbe lawyer. 

rCNVBySR--,!. J. PKiUJPa. Broolih*vea,| 
Ml«« Tlio ioventtoa provtdea a coaveyer more 
cipeclally deil«ned for carryins clay or ilmllar 
materlalt from a recelvinff bopper to a dry pan 
and arrauged to permit conrenient arraage 
meat of the amouat of tbe material to be deliv¬ 
ered to the dry pao arcordiag to the coadltlon 
of the material at the time 

UAII, BOX - ( K llTraeaaca. tax-k noz| 
aoi. Mooreavllle. Ind. The more particular! 
porpoae In tbla rate la to provide a davire bav- 
lug lmpr<iv(Hl tm'anv for aafe gnardlng mall 
placed In the l»* The bo* cooatltutea a aafej 
rnpoaltorj and one whlrh mar bo eaally and 
quickly opened and cloacd Mall placed therein 
will be cared for and held ao that when thej 
main door la lowered end anpported, the mall 
may he readily withdrawn 
rOAl. I,OADINa DKVIOR—W W J*«li 
aoK, Orcenahurg, 1‘a An object here la to pro¬ 
vide a device having a movable chute which 
may be thruat forward Into tbe looae coal, and 
nieana for elevating the tatter Into the rar A 
farther object la to provide iiieuna for permit 
tlag the awlnglug of tbe chute to one aide or 
the other without Interfering with Ita forward 
and backward movement, thereby tacreaaing 
tbe range of operation of the chute. 


BkAoiiro DKVicB rot tettnew dooba. 

tengtheaod or ebortened within llmlta In thla 
device the Imae-lng ot thn upper and lower por 
tlona of the door may be Independently effected 

OVERLAP MHOWBH RING —IJ. P, ColTtB, 
4tU W. noth BL. New York, N X The ring 
la provided with an overlapped portion ThU 
may be connected ot geparated aa dcalred. but 
KiMt overlap to anch an e*tent aa to allow a 
curtain to preeent a aubatantlal overlap for 
entirely cUnrfng tho opening. The ring may be 
aupported by any kuttablc eundard, and may 
have a apraylag device aaaoclatod therewith of 
any dealred form The entire outfit may be 
arranged above a Uth tub or other toltable 
place 

HaeltUMa aoR IHe«lMLaile«l »wvloea. 

flBOI* HAMMHR—R. Oaoaoiotga, SoNtM 
Annuyme dea ICorgea et Acl*rlea do Commercy, 
I'ommercy. Meuse. Kraaw. For the purpim* of 
avoiding many Ineonvcnlencve, the preacut Ih- 
ventton eonalata In providing a dJaconnectlon, 
no longer by the direct action of the luaaa on 
the clutching device on tho arrival of auch 
masB at tbe top of Ita throw but by the action 
of an aoilHary clutching dovhv which acta In j 
antagoalam to tbe uaoal clutching device, and | 
which la more powerful titan the latter, auch | 
auxiliary device being trutaed and lotkcd la j 
poaltluo durlog deaevnt of the mate and then | 
releaaed by tho latter on ita return to the tup | 
of Ita throw I 

ROAD Bim.DINa MACHINE.—J, H, Moona, 
Jn,. 14B Ptoneer 8t, Brooklyn, N Y N 1 
ThU Invention provide* t machine arranged to 
rootlnuoualy ml* and dellttr road building iiia- 
tcrlala; provide* a machine for niHiiaally con¬ 
trolling the (Hatrlhntlod, provtdea auch a ma¬ 
chine with aelf-runtatned traction raechanlam , j 
provide* for aupplylng the machine with 

raw materlala , and provide* moan* for mena 
urlng th* raw materlala fur mixing. 

DEVrCK FOB DKLIVHRINtl TOBACCO TO 

CIQAtt AND OTHER HIMILAK MACHINES 

—B. Baurr. Slh Hue d* Charontou, Parle, 
France. In the preaent patent tbe Invention 
baa refereuce to device* for delivering totmeco 
cut up Into abort and dry lengtha Jto form tbe 
Interior of machine made dgtra. or for aapply 
log material to any other almllar marbloe. 

CAN TOP DHOPPBR.-r*B. Foaav, care of 
H. L. Ooeotber, SIO North Aw. 18, Loa An- 
gclea, VM. In the praaeat patent the object of 
th* Inveator 1* tli* provlalon of a Mmple, eco- 
nomtcal, and eSbdent device for dropping can 
top* one at a time and delivering tbeoi to any^ 
suitable feeder for feeding thou mochaulcilly 
to a can-topptttg macblne or the Itke, 

HA Mr UUARD rOK BANU UlLl^—A. 
laeacatm. SM IStb at., Hoath, MarahOeld. Ore. 


COMBINATION DRUM AND CYMBAL 
lEATHR.—J lltmUANN, 2255 South Jefferaon 
ive. St Ixiula, Mo Thla Invention relate* to 
combination drum and cymlml Iwatrr and basl 
nr It* olijctt tbe provision of a cootrlvaow of 


A. ToHAaiMi. Caynca*. Ctl. This loTenter pro¬ 
vide* a device which has a plurality of cylln 
drra, and In which the exploiHon* take place In 
regular aurcfmalon. He also provides a novel 
of device la which there Is an anxlllary 




INTEBNAL COMBUSTION ENOINE 


eompreaalon cylinder for each explosion cylln 
der, the eoniprvaalun cylinder not only acting 
to compress the charge preparatory to tiring 
the same, but also acting as a eompreaalon 
menna for the cflldeat scavenging of the cvlln 
d«r after the exploaion baa taken place 

Kalttraye and Their AcreMorle*. 

KILN CAR—C E Bvaa*. Weed. Cnl The 
eer ba* a movable stake mnnreted by links 
with a stake secured to the body of the car, 
one of the car wheels being Journaled to a lever 
fulrrnmed to tbe ear body, and thl* lever en 
gaging a member at tbe bottom of the movable 
stake, »o that the weight of the matej-lal on 
the body will serve to move the body clown 
relatively to tbe lever, thereby moving the mov 
able stake relatively to the atake aeeured to 
the body, for pressing the lumber against an 
other stake 

(IIIAIN CAR DtKIR W It V'icoM. lare of 
W L Morton, Fort WlllUm. Ontario. Canada 
Tbe Invention relates to grain car* used for 
transporting grains of varying kind* Among 
tbe advantage* of this Invention are 1 To 
aluiply use the threshold plate or toe] 
(Which I* on every car) a* a sure and cIB' 
gralD release 2 It does nut matter In « 
way the door above tbe plate la adjuattd. 


—V. A. AgPLtJltp, OlanburD, N D. Th* Inven 
Hon relate* to a band rest or gripping attach 
iricnt applicable to the periphery of a stccrlug 
wheel, to ulTord positive abutments or n slat 
nnce incnibccB to prevent the op<'rator a hand 
from slljjplug on the wheel, and to enable him 
to obtain a Iwtter grip 

AUTOMATIC ENGINE SPEED GOVERNOR 
fur vehicles T DotmtAs, 80 MaldCn 

I,ane Hcavboro. N V Thla ln%cntloii relates 
to engine gmernora of thi‘ auloiiiatlr tvpe and 
adapted to be uaed IjoIwi I'li the throttle and 


OOUSINATION DBItM AND CYMBAI BKATEB 


this character by which 
play a baas drum anti cymbal with one foot, 
leaving Ills bauds free to play a snare dram or 
othi>r effects or Instruments necesaary for an 
up to date trap drummer, 

PEDAL ACTION FOR PLAYER PIANOS- 
C 11 Laoxw. Sb IfiTS Clinton Ave, Bronx. 
N y., N y This Improvement provide* a 
pedal artlon for player ptanos. arranged to con¬ 
trol the hammer rail of the piano action In thej 
usual inanner when playing tbe piano by band, 
ot to permit of actuating tbe bellows from the 
aaiiie pedal* when ualog the loatramcnt a* a 
player piano 

Prime movers and Tkelr Aeeoaaoriaa. 

INTERNAL COMBUSTION ENGINE—C 
Stikix. 8th Ave. New York, N Y The 

Invcntlna relatea to Internal corohuatlon en¬ 
gines, the more particular purpose being to 
provide auch device* with ao Improved water 
Jacket In which tbe water Is caused to elrcu 
late by tbe ronjolut action of cratrlfagal force 

and dlffcreucv In density between hot and cold 

STAY BOLT—D J O'Bbibs, Box 1002, 
Jerome Arts Thn Invention refer* more par¬ 
ticularly to the flexible type of stay bolt asso¬ 
ciated with B partition In the boiler for per¬ 
fecting the clrculatlan of tbe OtiUI to be heated 




tikafvio, aad wWoh wMi Maura «« all tMam a 
lulvatMi taatlla ttnaith. 

csMMmm i. 



of the grain la taken from hehlnd It on le 
tbe plate down There la no excuse whai 
to destroy tbe door S It places in the bands 
of tbe railway eompanle* a mean* of release 
permanent connection with tbelr cars whi 
puts them In a position to demand damages I 
any Injury to thrir doors In the proces* of i 
loading grain It la vaaler to let down t 
plate than to break through tbe door 

RAILWAY TIB—T M Danibi,*, 827 South 
lot Halle 8L. Chicago. Ill This Invention 
late* to railways, and the object thereof ta 
provide a tie for the tracks which not o 
positively malntalna tho trecka in relationship 

with each other, but wbicb also support tbe 

tracks tu a yielding or realllent manner 

AUTOMATIC TRAIN STOP —F G B, 
TIAK, 62 Bloomflcid Avc, Buffalo, NY The 
Invention provides means for releasing the air 
In the train Hue of the brake ayatem, to reduce] 
the pressure In tbe train pipe fur applying the 
brake*, by partially exhaniUng the air Into an 
exbtDRt reservoir instead of directly Into the 
atrooapbere, whereby tbe preaaure In the said 
reanrvolr and train pipe will be equaUxed after 
tbe brakes have been applied and tbe train 
stopped 

RAIL JOINT— T B SraoTHXH, Catherine, 
Ala. This Iniproveiiicnt provides meant for 
connecting abutting mil ends, wherein the con 
nertton Is ao arranged that It will rigidly sup 
port tbe rail end* in allnement and In register, 
and wherein the eonnectlon will also prevent 
creeping of the rail* with reapect to the tie* 

PartalnliiC to liaereaitloii. 

SCREEN FOR MOVING PICTURBS—J H 
OaNTaa, Newburgh. N. T. Tbe Invention re¬ 
late* to aereena for receiving and projecting 
Image*, tneb a* those of ■tereoptieoni or mov¬ 
ing picture machine* An object la to provide 
a acreen which la actually made up of a eerie* 
of (trip*, bat which appear* to be a unitary 
otnicture without any aereena. Tho acreen 
arlll not subject the eye to (train, glare, oc 
haie. 

AMC8BMBNT APPARATUS.—W F Mas 
oaui. Coney laland, Brooklyn, N. Y. N Y. 
Thla larratloB relatea to an ammuunent device 
adapted for popular reaort* and la of that type 
In which paaaengen tide la a car which h 
predetermined mottos tendtag to produce 
aiBunement and merrimant for the ocenpanta 
and fpoctatara. 

rarMImtaSto Ta M a l a a . 

ATTAcoiautT FOB anuiNo wBnw. 


supply of clastic or cxplostv 
gine for tonlrolllug the him ci 
POWER TRANSMISSIO' 

FOR AUTOMOB1LE.S M I 
Fairmont Avc, .Ltscv Cltv, N 
vcntlon provides means manviallv ' 
positivciv and opcratlvrlv loniinrti 
»i( Ilona of a driving shaft which 


tru( lion of the auxiliary loiincitlng 

BRACKET FOR VEHICLE LAMPS- 
IRBIRH, P O Box 14. East Is-hnnon, : 
Thla Invention prevents accidents hy thi 
the light rays right or left as the ear Is t 
more quickly than rays of the lights In u 
around The lamp* are clamped to the i 
front or hark of the knuckle hv an linj 
vehicle hracket that will fit nnv car 
pneumatic tires take up any vihratlon t 
ncpt uceded to keep the lights free from in 
they are placed under tin mud guards, < 
each side The Invention Is adapted to e 
vide lights (tortatdo typei onlv 


HEi It VNIHM 


R 


onnectlon a 


W Va This lnv( 
for use w'lth antnniohllc s and llki vehicles 
luxlllirv mc'chsnlsm is provided In 
isual varlahle connection 
iN-rween the driving shaft and the driven shaft 
for permitting the driver at will to eonneet the 
driving ahaft and the driven aliaft while the 
nlatlvi’ sliced between the; shafts Is being 
varied 

AUTOMOBILE STARTER--!' A SMITH, 
a8 tanal Kt , Braltlohoro, Vt The startei Is 
especially for use In sutumoblles and when In 
mechanism Is conncctid with tin i nglm shaft 
for rotating the same In n forward direitlon 
tapnlile of being operated hv the driver rniin 
Ills sent without dlsinountlag liv a movement 
of Ihe fiKVt and so arranged that there will lie 
no Interference with tho engine after It haa 
started 

END GATE FAHTESER- T D llvRvrv, 
Newark, Toi This Invi iitlcin provides a fss 
timer for wagvins and Mki vihhles snd (wrmlt 
ting A firm lock when Ice keel which mav In' 
readllv and quickly disengaged when deslr<<d. 
ond wherein the fastener consists of two sec 
lions, mounted for sliding rnov I'rncmt longl 
tudinallv of each other and having means for 
engagement to bold them In c lain(K'd position 

THILL COUPLINi; - M Gnivicmn Box dd(l, 
Iron River, Mich This liivinlloii relates to 
thill couplers, and one of the principal oiii.il- 
thereof is to provide an Improvc’d positive net 
Ing thill coupling which when locked Is iin 
likely to liecomc' ac i Identiilly tinlovkcMl and 
which may bo readily aocurecl to a thill or 

DR8IGN FOR A GAME BOARD—F J 
CLAVgtJVPX, 140,A K St N W Wnahliigton, 
D r In this ornamental design the plan view 
show* a square shaped garni hoard within 
which Is an outer circle- touching the edges of 
the square, the surfac-e of Ihe board Im Ing In 
tersected with very small squares and blank 

DESIGN FOR A CHILD H RtTTI.E I, 
Hahitz aud A R HivMRTr., 480 Kent Ave. 
Brooklyn, N Y, N Y In this ornamctilnl de¬ 
sign for a child's rattle, the frame of tio- arti 
clc comprises a circular shaped ottc-u hiiudle, 
the main part of the rattle being a large ring 
bolding live balls strung dose logethur. 


Norn.—Copies ot any of these patent* will 
(urnisbed by the HtikNTinc AMgnii’*.v for 
n cent* each. Please state the name of the 
pstentee, title ot the Invention, and date of 
this paper 


W* wish to call attention to the fact that 
wo are in a position to render competent ser- 
vK-e* In every branch of patent or trade mark 
work Our staff Is composed of mc-ebanleal. 
electrical and cbemk-nl expe-rts, thoroughly 
trained to prepare and prosecute all patent 
application*. Irrespective of the complex nature 
of the subject matter Involved, or of the ape- 
clalUed, technical, or scientific kuowh-dg* re¬ 
quired therefor 

We also have associates throughout the 
world, who asslat In the proacc utlon of patent 
and trade-mark applications filed In all coun- 
trie* foreign to the United Htates 
Mun.n a Uo 

Patent HoUciiort, 

S61 Broadway 

New York, N. T. 

Branch Oflktn; 

690 r Btreet, N. W., 
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The Chemistry 
Shaving 


How to cut the time of 
shaving in half and get 
an easier, pleasanter shave 


HE composition of 
Mennen's Cream is 
such that it eliminates 
the unpleasantness of 
shaving peculiar to the 
use of “hard” soaps— 
sticks, powders, etc. 

Mennen’s makes re- 
lathering unnecessary, 
as the lather absorbs so 
much more water than 
that of ‘‘hard’ ’ soaps; 
it does not dry quickly, 
but remains moist to permit a leisurely shave. 

Due to Its peculiar bcard-softenirnj properties, it requires no 
‘‘rubbirn;-in ’’ Many men find this hard to believe, but one 
shave with Mermen’s Cream will be absolutely convincing 
—no matter how tough the beard 

hinally, glycerin (usually extracted from soap to he sold as 
a profitable by-product) is present in extra quantity in Men- 
neii's Its soothing; qualities, in addition to the absence of 
“free” caustic, account for the fact that this cream fha 
not hue or sUng. 

Mennen’s was offered to the public only after three years 
of experiments Tens of thousands of men will now testify 
that It makes shaving unbelievably quick, easy and pleasant 

Cut out and mail the coupon now, 
for a trial tube 

Prove for yourself how much easier and more pleasant Mennen's 
Shaving Cream makes a sluving Wrap a dime m a piece of paper, 
and mail it with the coupon We will send 4 medium-iiied tube 
and at the same time, free, a trial can of Mennen's Talcum for men 
rill, tilcum lb 4 neutral tint and will not show on the face We ask. 
only one tiling, when you use Mermen's, follow the directions con¬ 
tained in cvciv tube, for best results GKRHARD MENNEN 
CHEMIt'AL CO , Laboratories, 170f Orange St , Newark, N j 



Mail the coupon with 10c for a 
trial tube of Mennen's cream, 
and a trial can of 
talcum 



I Notes for InventoM 

Now Meaouroment Qagoo.— BufUpemi 
gagm of a uew type oonsist of » tube 
oonUming a set of steel boUa meh tw nn 
eommonly used for hall-beanngB. At the 
ends, part, of the bail proiecta, ao ae to 
form the end of the gage. Soeh gage* 
are claimed to l>o exaot to 1/300 of a nufii- 
meter, owing to good workmauaUp. The 
advantages are a small end aurfaioe and 
henoe better manipulation, perfeot polish 
of the ends, no danger of aubeeqnent 
shrinkage after tempering, greater hardnees 
and honoo longer life, also incraaaed solidity 
agaiiiHt rough handling Owing to the 
cheap, though exact produotion of steel 
balls as against aoourato gages, the new 
mittliod is 60 per cent rheap«r than rod 
gages 

Predaeer-Gas Locomobile. —A Pronoh 
inventor, J B Catteau, brings out a novel 
IcMtomobile which contains a veritable pro¬ 
ducer gas plant with gas engine and radia¬ 
tor On the front of the ohassls is a suction 
gna-producer fed by anthraelte or various 
ooals, being provided with a scrubber. This 
latter is fed from a 100.gallon tank in the 
car roof At the rear of the ohasas is the 
gas engine, with a large flywheel pulley 
for lielt drive to any needed devuje. Be¬ 
tween engine and producer is a vertioai 
wing-tube radiator of automobile type, 
provided with an air fan and water poimp. 
Economy and easy handling make such 
liHHimobiles superior to the usual steam 
engine types, it is claimed 

Metalik Pomp for AtoailMrs. —Toilet 
atomisers are likely to become useless be¬ 
cause the rubber bulb oraeks. This ns now 
remedied by a new FVeneh device in the 
siiape of an all-metal air pump exactly 
on the idea of a ineyelo pump, but of 
diminutive siise. Whet is valuable is that 
It fits on to any atomizer after the old bulb 
IS removed, and the atomitor when thus 
fitted 18 quite durable The pump is oon- 
structed to Iw operated by ow' hand while 
the atomizer is held in the other 

Folding Watch Holder.—It is well known 
that watches are injured by laying them 
fiat upon a cold metal or stone table or the 
like, as this oauw^e sudden changes of tem¬ 
perature of the meoliatusm which may act 
to br*iak the spring, or at least hiruier the 
gtMid running of the watch Hence a suit¬ 
able watchtiaso is recommended in which 
the watch is protected from such contact 
We notiwid a very convenient little watch 
support that is osiieoially practical for 
travelers* use, which folds up hinge-wise 
and can lie carried m the pocket One 
psirt of the huige<( pii>oc lies flat on the tabic 
and the other is raised up to an angle, 
the watch lieing hold u) nn inclined position 
by hooks in top and liottom phh'o. 'I'ho 
time can thus be read from a good distance, 
and the liody of the watch is free (niin all 
contact. 

New Egg-cup Device.—This neat little 
Parisian device, made of aluminium or 
silvered metal, oonsists of an upturned 
bowl-shaped egg holder mounted on an 
inverted hemispherical base about as in 
tile familiar types. In the top bowl is 
fitted a stopper or plug which is itself hollow 
and eames a perforated head so that the 
stopper piece serves as a salt V>ox. Within 
the liowl is a detachable ring-r.ba]ied egg- 
cutter with inwardly projecting teeth 
by which the end of the egg is neatly olipjied 
tiff by a partial rotation of the cutter. When 
not in us« the whole is packed up and thus 
forms a neat device. 

FtsmeleM Powder.—Airships equipped 
with machine guns run a certain degree 
of risk from an explmaon caused by the 
flame at the muzzle of the gun Henoe 
considerable study has lieen devoted to 
obviating this danger This has now he<m 
aooompbsbed by a young Klarentine chem¬ 
ist named Ouido Fei. acnording to the 
Deutsche Waffenieilung. He is said to 
have recently given a demoostratitMi before 
an Italian military commission of a new 
powder invented by him which bums with¬ 
out either flame or smoke and does not 
flaare up on detonation. Its baUlsiio prop¬ 
erties are said to be exoeUent. While 
specially useful for the guns of airoraft 
it will be of value in artiUegy and infantry 
engagements from the fact that it will not 
betray the firing lino to ttie enemy. 


are notified whwe to eetl# Itf ««« 

I assigned td weave the doth: in tttm, the 
mllUi send their bolta to' wtdewatteMd' 
clothing shepe Where (he mtt hw dim# 
sent patterns and Qeifilltoatkma, find witii 
the perfection of organfeatkHi, the mUl 
begins to grind, while the xsUwaya find 
means to snatrii the finished pradoot away 
to the depots for distribution. 

Uniforms must be made, to the same 
number. The same principle appHes, from 
the gathering of the raw material to the 
delivery of the finished artlcie Then, 
there are sboen. 

Probably more attention has been given 
to shoeing nn urmy than to any other de¬ 
tail of clothing. It is so Imiiortant that 
the feet of the men be safegnarded In 
every way, for they have to march upon 
them, and upon marching depends the 
winning of battles, that countless experi¬ 
ments have been made to secure the most 
perfect fitting shoes, and from the result 
of those testa, the iiest baa been adopted, 
an ideal. In addition to being of the 
greatest comfort, tbey moiit be sturdy, 
able to withstand to the last moment the 
ravages of a campaign. 

As a result of mtHlcrnism, Invention and 
organisation, the American machine-made 
shoe has become generally recognised as 
the best on earth. Hundreds of tbonsands 
of American ahoee wore seeurwl twforc the 
war, or American machlneo, upon which 
they could be made In the loud, since the 
beginning of the war, mlllloris of Ameri¬ 
can Shoes have been contracted for, the 
imrcbasers asHuming the safe delivery of 
Uiem, due to an enemy's vigilance and con¬ 
traband declaration 

It Is very nice for army regulations to 
s|>eclfj the grade, i|iiautlty, and kind of 
underclothing War, again, is not a nice 
thing, anjwuy It may l»e bmked at and 
very frequently one suit of underwear has 
had to serve, reganlless of what shmild lie 
In winter time, the keciiliig out of cold 
BUitersedes the observutlon of nicety 

The RuKslaiiH, for instauce, rely uimn 
Bheeiwkln overcoats to keep out the cold 
ThU has no lieartng uisui what thev wear 
underneath, though win ter-weight cloth¬ 
ing Is part and parcel of the Issue, and 
when 11 war Is to lie of a duration which 
will emliraoe cllniiitlc ehanges. tlie outfit 
Is for the ctildest weather Russia Is a 
great shoeji eounlrv and mutlim a staple 
article of diet Millions of sheep are killed 
there aiinualU, and not only the army, 
but (he iieiisaiiliv relv uisiii the skins for 
wiirnith In winter The prtiblem which 
confronts ibe staff Is simple, for the staff 
of the L'lmr knows where to get theae 
skins with little troiihlc, so the problem of 
warmth Is here answereiL The Clerman 
soldier, too, has lieen suiqilied with shpet>- 
skln winter clothing The soldiers of 
France carry their winter ei|ulpment with 
them In summer, always ready for the 
field As long us It has to be carried, U 
is carrltal by the individual In Ha* rosiest 
way, for even during the heal of summer 
the French soldier wears bis overcoat uit- 
tKittoned and rolled back at the skirts. 
There are htaiiler grades of uniform and 
underwear for the winter In times of 
Iieuce, hut In wartime there Is but one 
weight—winter weight 

Of all the countries now Involved ill 
war, England has had probably the sever¬ 
est problem to solve with regard to cloth¬ 
ing her men. A small standing army of 
2BO,0()0 has been expanded to the nelgb- 
horhood of 2,500,000, Complete unlforpM 
must lie supplied in a hurry, and the Eng¬ 
lish mills have ts;en running day and 
night, their output supplemented by pur¬ 
chase 111 other lands, mainly America. 

Great Britain’s ookmlal trotqj* htTf* 
come mostly from the tropics- Any man 
whose life has been spent In the tropics 
has been safeguarded by nature,. wbtcb 
has made his 'blood (hlnnar than ttat of « 
resident of s temperate or cold none. In 
oonaaqnence, the cold of another CUWA 
cuts oblUUigiy through ^ body. «oA 
special menns are neCeeMWF to wotoSir 
clothe the tropical ao}d)|i^, iMtvy toill' 
forme were pr^wred toy twiqtof.ftoib 
India, including grmi ceghi’ Ahd 





It’s simply a matter of insurance, 
that’s all Insurance of the quality 
that a man EXPECTS in any car 
that carries that name of Studebaker. 

Studebaker is not satisfied merely to 
assemble motors and axles and parts 
bought from parts-manufecturere, 
but in order to get the accuracy of fit 
and the balance and the harmony 
of operation that a car MUST have 
to meet Studebaker requirements, 
Studebaker manufactures practically 
all of its own parts. 

And so,“—because it’s a Studebaker” 
—because this car carries a name that 
for 63 years has stood for the highest 
idylls in manufacturing—a name that 
has come to be a pledge of QUALITY 
in every detail—Studebaker MAKES 
SURE by manufacturing Studebaker 
carsCOMPLETE inStudebaker plants. 


Motors, gears, axles, transmissions, 
bodies, tops, fenders—ALL the hun¬ 
dreds of parts, in fact, that go to make 
up a car, with the exception of the 
tires, the horn, the electric system 
and such specialized equipment as 
is manufactured to Studeb^er sf>ec- 
ifications—are designed and manu¬ 
factured in Studebaker plants. 

To Studebaker, this policy of COM¬ 
PLETE manufacturing means the 
certainty that every Studebaker car 
lives up to the promise of its name. 
And to the buyer, it means a car that 
carries only ONE profit — because 
there are no parts-makers’ profits in 
the price—and a car that can be de¬ 
pended upon to give SERVICE and 
FULL money’s worth of satisfaction 
for every dollar of the price 
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T he automatic lubricating cups on 
Detroit Springs identify them im¬ 
mediately. Each leaf has a depres¬ 
sion near the ends filled with a heavy, 
long-lived lubricant that is spread between 
the leaves by the action of the spring. 
This means a smooth, velvety action and 
a spring that never squ«alca even after a 
ht good rain-soaking. 

E>etroit Springs 

are built for the particular model of car 
Trucks upon which they are to be used. 

So carefully and accurately are they de¬ 
signed for capacity, resilience, hardness 
and strength and so perfectly are the 
I specifications carried out that they can be 

absolutely depended on. They are 

Guaranteed for 
\ Two Years 

The car equipped with Detroit Springs is 
- - a car of comfort and it is a logical in¬ 
ference that every part is just as carefully designed for 
quality and efficiency. Lock {or Detroit Springs. 

Writo tor the free boolt "Prom the Ore _ _ 

to the Motor Car,” an interesting story 
of the manufacture of springy. 

Detroit Steel Products Co. 

2230 Eut Cnad Bled., DrtroJt, Midi. uiwmiCA. 
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Do You Want the Trade of a 
$2,000,000,000 Industry? 


The textile m(iu»tr\ ir the g 
cut single group of mnnufa<hi 
indusI.rieN in the I'niled Stales 


—over 2.000.CK)() H J‘ 

First in number of piTsoi 
ployed—over iKKt.OOd 

Second in amount of eapiti 
ployed—over f2,(J(X),()(K),(l()(i 


Soeond in amount of nages paid 
—r>ver *;i5(),00<),lX)0 

Seeond m value i>f its produets 
—over r2.0(X),(KM),(M»l) 

And then for buying power, per 
iimt.eonsidor that about O.lXKl mills 
spend for new mill eonstriietion, 
enlargements and iinprovemeiits. 
replai ement and addition to equip¬ 
ment, macliinerv and supplies (ex- 
eliiKive of raw inaterials; an average 
of S2.M),(K»0,(HX) a year 


The Textile Worid Record can Help you get Your Share 


Tn few ludtwlrlfw will vm, tlml mu 
ilrons l■<>rnl)lllattou, of flwU siui ineili 
fill Inlenslve, roncentrsMsl, (hoiioiii 
wivertlKiiiK s» in the comblnnlleii ^ 
I'oxtlli IndiinlTj and tbs TKXTI 
WOKIJ) UKCOKD 
ThrouKh tills one medium you tun 1 < 
ihc t'ritiro Aekl r« m f 
s lariti pr(i|s>rtliin of thoso BUm el 


rKXTIl-K WORLD BE- 


manuraeiuriiiK plaaU and 
out Anierlea’a greateat In- 
pv.wITI he Hont free If you 
denude American and write 


blankets, and obeerreM report titat tbe 
Indian forcea Irked severely at the addi¬ 
tional binding and weight of the heavy 
clothing at first, only to hng It with de¬ 
light when the cold set tn. 

There Is a great difference between the 
method of clothing euptdy th the UnHsd 
Htntcii array and any foreign army, in 
the first case a certain annual monetary 
nllowanc*' Is made for clothing, which the 
soldier may draw In auCh proiwrtloii of 
clothing as he needs. For Instance, If one 
man is harder on shoes than on brooches, 
ho may receive or draw more shoes. An¬ 
other man may have a speclAl knack for 
getting wear out of shoes and none out of 
breeches lie may draw either so long as 
his clothing fund lasts, and the clothing 
all belongs to him. But in the foreign 
armies, the clothing belongs to the govern¬ 
ment, eiery piece, and as It Is worn out, 
new la issued to the soldier. 

When this ITtoidan army takes tbe field, 
4.(XK),000 strong, it will be fully sqnlpped. 
Asauining that the war will lest a year. It 
will In' necessary to renew the Clothing at 
least three or four times. 

A prodigious amount of clothing ! Four 
to eight nitllion blankets, for these consti¬ 
tute the betiding In the field. 8lxteett to 
twenty million uniforms, blouses, breeches, 
headgear, slioi's, underwear, shirts, etc., 
with at least six to eight million over¬ 
coats Statlstlfliiiis may easily figure out 
the nnml>er of thousand mile strliis of ma¬ 
terial liivohed In their mnnufucturo. And 
the (lelhery of the clothing to the com¬ 
batant forceH falls upon the overworked 
line of communication senltH-, through the 
entire aono Additional arrangementN are 
necesMiry to supplement the dally 8hl|>- 
ments of foml, forage, and ammunition to 
the line h.y rail and motor truck of the 
supply columns It Is thus evident how 
every part of the military machine hangs 
upon some other jiart—how the whole 
may not o|terate unless the parts function 
pnqierl.v 

This brings the matter hack to where It 
started—the staff The tlmierol .8taff la 
at the Imttom of It all, for It has the duty 
of working It all out The answer to 
the question goes back to the often re- 
jN'ated axiom; ‘Tn time of iieace prepare 


Textile World Record 
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The Flying Machines of the 
Warring Powers 

ironoluded from poo* U7.) 
war, with the exception of Uussla. cannot 
supply machines tn the army fast enough 
RuMia’s Enviable Position. 

Uu.H8lu is in tlie enviable iKadtlon of 
having a large surplus of aeroplanes as 
she possesHtsl at the beginning of August 
over four hundred machines and alHnit two 
hundred pilots The principal types are 
the Allmtros. Avlatlk and Itumi'ler, the 
Bristol, and the DeiK-rdusalu, Farman, and 
NleuiMut The majority weri' eonstructed 
under license In Kussia. The only im- 
INtrtant macUlue of Russian design la the 
Sikorsky biplane, made In moderate sixes 
as well as In Its huge form. 

The various ivowers have appreciated 
the imiKirtance of nqialrs in the field and 
all have well equlpj»e<l automobile work- 
shopH The problem of supplying simre 
parts has also recelvevl careful considera¬ 
tion, and here again the automutille 
(omes Into play Particular attention has 
iMN'n jmld to the problem of aeroplane 
trnns|H>rt by r»»ed or rail. In tractor bi¬ 
planes the plane sections on either side of 
the fuselage and central cellule are quick¬ 
ly detachable Indeed a few models have 
folding wings WTth monotilanea tlie wings 
are easily detnchevl. Some of the smaller 
uiactalnes of this ty|)e can lie transported 
by motor truck when the wings are de¬ 
tached. hut generally siieuklng the fuselage 
h, towed along the roads. 

Very little reliable Information has been 
oiitaiuable In regard to the tyjtea of ma- 
t blues the French factorlee arc now pro¬ 
ducing. It Is n known fact, however, that 
the BlOrlot factory at Boo has been requi¬ 
sitioned by the govenuaeot for the pro¬ 
duction of the marvelous little Oaudton 
blplanee. Tbe reason given for the mfusal 
of the govemmeut to take any mom 
Bifiriot machlpcg U Uwtr riMSwr jionr 
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uiiquntii^ble atsodlns flttnUlsr with big propoeP 
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hnvn Inrgn win nnd enn or mtnilrd nt from 10 rrnu 


CONBU1.T1NO SSATBSMATICIAMS 

VHXSiriHTS AND ENOINEERS ReflurmenU 
iirnrcl?work!'Ti>rludln* thnornUent 1 'Xt^gSl^AT 
draw Dcniia. Bo* 773 Nsw York, N. Y. 




Korolfn fJoln« dntrd brforo 1805 Send 10c nt onci 
for Ifluntrnted fuln Vnlun llouk 4*7 Ont poated 
Olnrtie Coin (’o Bn* 165 Lo Iloy, N Y 

MlSCKlXANeOUS 

RXl’EHIMENT.tL itimlrl. nnd •pm-lnl mnchlm 
work OobMiw nnti mnnufnrturloit Inventloan de 
ToloiNid Mnrhinii abup fu'IHtlw furulivhi^ to Invon 
tor* It K l*>r.«ntt»o, no (irnit'lfll New York City 


INQUIRY COLUMN 


tore t^e good* write u* nt enor nu^ wr will iwnd 
you the nnm* nod nddrnn of tJie pnrty dmlrln* 
thn Infprinntloa There !• no rbnrse for thin enr- 
elcB /n mrv *>(» nteeuary 10 pfer the aumher 
of an tttgfHrv where mnnufneturere do uot rv- 


fneufrp A’o £14; 9 Wnntrd n mntrrtnl 
w plnoc irf ootiulold or gelelinn to bo ueed 1 
ow on N>fitA rarH««m and ftiituaiobilm 
B tfWJwyatmnt otiouih to ft gtiod v 

MHit bt' mpftbM' of tiAng or ruiuplod 


r t til welrbt ftlso nilbble to the teoalty of ftprios 
I in 0«xJblllty, Thn mAtfrUI ig wxiit^ 
vtu-yhidt from k to H of an inrh In width ami fr^ 
r 4 Cftsincbee lon« nnd 3-«lf to 1-1« of nn lunh In 
I thteknew Vulcnnlned rubbnr would nniwer tho 
purpoee provided It could bn mndn to bend. 

of a ?nnuMfnrturnr*who *M*siiMly'Mp5r twlM**nad 
s what U known a* rardbonrd atrip 
(. IngvOry No »4*-5 Wnntwl thn name and nddre** 
of n ninmifhcturor of euppllm for model neroplnne 
I- nnd bunt bulldere 

. ■ InQuIru No ustt. Wnntrd the nnmn nnd nddrene 

‘ Ilf a iminufaoturer who enn mnkn M" buoynat Jynlle 


fhirutrp No Wnhtul the mma nnd n< 

r a uinuufnrturarorninactiloefbrblenahlngbw 











You 
Know 

Tke Causes 
/CarUton 


ect 



■LTOW and why it ia the 
■ti Bourca of conBtant Biisrlna 

troutileie How It !• r»«pomlble for 
much pow«r looa end fuel wuetep 
How It create* • condition that en¬ 
tail* aever* wear and atrain ut>on th* 
vital pan* of your motor? 

CAUSE: 

^ Ctirbon dtpotit i« cMUMd by th« 
^rnlns of turplua lubflcHtlng oU In 
tt)« oomb«>Ption chamber oftha oyUn- 
d«r Thia oil ftnde Its way there past 
or Ihfouffh bsdly designed or badly 
Atting piston rlnca* 

EFFECT: 

S Carta 



Avoid imitotiona and »«b*tltutian bjr 
iiuUtinc on Vaaiitac i oe 

Send for Free Book— 

“To Hava and to Hold Power” It «« 
plains ths theory and function of^aton 
rln«a. It tails about th* XnanHSooe 
WHO and why avary motor should he 
equipped with them. How It will pay 
you in fuel eoonomy and prolonged motor 
Ufa. Wrltaforlt. 

yararn an° KMfr iVaa 

Mtnalirtured h» 

McQuay-NorrisMfg. Co, 
St Loma, Mo 

sa.-siaajr.n 

BRANOH OPPIOKH 
New York- 1010-80 llrutulwBy 

Se«>nd. HhtlooM 

KanaaaCity-'Oljl Nt'WNnlwli nicl* 
Chloaao—7 IN Mlchl»»tl nivd Bldil 
tan Prancisco- -104 HBiMford Bldg 
Lo* Angdlaa—2M Otintrgl BUlg 
Daflaa—1900 OomUrorda at 


20-Minute Exercises 
for Busy Men 

K Uie MmtU* Utn* Btiollfrluin ana flono 

oefut Mftwm ronuNONo oo- 



SCIENTIFIC AMERICAN 


ollinblnx quftUtlM, ixtttrlthstaudlng the 
faot thtt BlPrlot bronght out a now modal 
auppoaed to bp an Improvement lu tbla re¬ 
spect, Up Pi the outbrtiek of war the 
Morane machines were built by Idore and 
Olivier and then sold to the Morane-Saul- 
nler Hrtu, Bettor armiiKementa hate cer¬ 
tainly now been made for the production 
of tUlN machine 

Tlie BrltlMh Kovemmeiit has ordered 
Kt'V'cii I'opllcHK of th(* "Aiuerlca" frtuu the 
CurtlsM Aeroplane Company, lairue ordera 
from abroad are also being fliled for 
Sfierrv gyroseoplc stablthserM, It would 
Hoeiu, therefore, that the American avia¬ 
tion Industry may sfion come In for Ita 
share of proHiierlty at last 

A New Casinsr fm Saugaffee* 

By W. P. Cohoa, E. C. Fo*, and 
A. J. Acton 

C ASINOS for sausage meats at present 
111 use consist of the larger Intestines 
of the oT, sheeii, «>“• boK, knottn In the 
trade as bungs, the gullet of the ox 
known ns ''IVeasunds,” and the smaller 
and middle intestines of the ox For 
small sHiiHHges the smaller Intestines of 
the slua-p and hog are used 

No exception can be taken to them jno- 
tiding jiroiier precautions are taken <o 
Insure their purity In the largo packing 
houses the conditions of purity are more 
closely watched than In small hutehei 
shoiis and abattoirs, but a sanitary sub¬ 
stitute hi highly desirable. 

An Ideal easing should iiossess the fol¬ 
lowing properties. 

The raw material should lie pure and 
uniform The process of manufacture 
should not iiermlt any (sisMlhlllty of eon- 
tiimlnotion by disease germs The (In- 
lalied jiroduct .should be of uniform chein 
leal comiMMltluB. It should be raeehanle- 
ally suitable It should bare a pleasing 
physical appearamv It should not jiro- 
vide a surface utton which mold and other 
orgiintsnis can readily propngale It 
should not contain siihstnmvs Injurious 
to the huiuau organism It shouhl ls\ 
although In muny eases no) mscssarlly so, 
edlhle If iKwsIhle It shoiibl Is- dlgest- 
llile It should Is- enpuhle of Indiig kept, 
siored, and truiisisirttsl, unilei ortllnarv 
(smditions, for an ImlelinUe is-ihsl of 
lime, without deterloiiitlon. 

In order to tlnd a snhstllule for the 
present casings, a surve.t of the Held of 
jawslble raw materials was made, and It 
was tlnally dis lde<l lo try cellulose (hy¬ 
drate) and to use the viscose reaction of 
( roHs and Bevau 

lllenche<l sulphite wood pulp Is used as 
the raw inalerlal This Is mereerleed by 
the action of caustic sisla solution, wnslie<l 
and treate<I by carbon dlsul|>hlde 

On the addition of water swelling takes 
plai-e, giving a thick viscous solution with¬ 
out a trace of fibrous atruetiire This 
mulerlul Is then manufactured Into tubes, 
and imssed Into a salt solutloii, whhh 
<'onvprts It Into a yellow Jelly. The by¬ 
produets of the rencilon are largely rt*- 
movwl by washing in mixed solutions of 
sodium sulphides and biaulphltes Many 
of the salts may be removed by heat, 
either by the direet action of steam, or 
liy passing the tvibe through a hot solu 
tlon, either of salts, ah'obol, glycerin, and 
many other substanees 

The tube, which now consists of evilu- 
lose (hydrate) together with adhering 
siKlIum salts, Is vvnsbcd thoroughly In 
boiling water. The length of time neves 
sary to atsswupllsh this may be first de¬ 
termined by an ash determination When 
the amount of ash falls to an amount 
e<jual to that in the original bleached sul¬ 
phite pulp, freedom from Impurities Is 
assured. Tlie tul>e Is finally dried, eon- 
dlrlons, and rolled uj> r*»ady for shipment 
Shouhl colorless ((tcsluct l)e vleslred, the 
tube may lie bleached after the hot wash. 
In this case It Is led first through a hy- 
pia’hlorlte snlutlon, then washed In water, 
then levl thrvmgh thiosulphate aolitUon, 
and finally washed In water. 

Bleached sulphite pnlp la pure, abund' 
unt and uniform. The diemlctl treat¬ 
ment It underguea Inaarw an aseptic con 
~~*SU»6 betors tbs Csaadtsa Ssetloa «f tb« 
Boelsty of cnuodaiU ladwtry, and esadsassd 
iHWi the vloKfUal. 



K&WANE& 

Smokeless Firebox Boilers 

Cut Coal Costs 



cn In a 2! apartment building at 51st Street and Forrest- 
\^le Avenue, Chicago, a Ktwanee Smokeless Firebox Boiler 
saves $883 20 yearly in the fuel bill—this saving being fig¬ 
ured from the record of coal costs during two ^cars 
^ This IS the way the saving was figured 
^ 1 he Kewanee Smokeless burned during December 1914 
a daily average of 1400 pounds eil coal, costing $4 50 per 
ton A coal cost of $3 15 daily or $75bOO for the entire 
heating se,ison of 240 days 

dL Another Boiler, which w.is formerly used in the same building for 
heating 15 of the present 21 apartments, u-sed during December Idll 
2170 pounds of coal daily, costing $4 50 per Con A ccjal cost of J4 8« 
daily Figuring that the other make of boiler would heat the 21 apart¬ 
ments at the same pro|xsrtionate aist the cost ol luating the 21 apart¬ 
ments with the other bialer would be $o 8J daily—or $I,b)0 2(1 lor the 
heating season of 240 days 

(J. 1 his shows a SUV ing veith the Kewanee Smokeless of $3 08 per day 
or $883 20 in a heating season ol 240 days 

KEWAISEE C®5kFANY 

KEWANEE, ILLINOIS 

Steel Pfvwer and Heating Boili rs, Rtidiutors, Tanks ,ind (jarbuge Burners 
tllK A(a) now YORK SI LOUIS KANSAS C 11 1 SVlILAKl tllV 


.. 


HOW TO BUILD A 5 H. P. GAS ENGINE AT HOME 

In S<i*nHfic Amtrican Supplfmtnls IMl and 1642, E F Lake dracnl** lunply and thoroughly how a 
6ve hoTK power ■*• et^pne can be buill at home Lumplele working drawing* are publithed, wdh euci 
duaentiona ol eadt part Price by mail lot the two SuirplemenU, 20c Order Irom your newidealet ot from 
M UNN A C OMPA NY, Inc. _ Publithtr, _ 3g| BROADWAY. N E W YORK 


Zinc 

in paint is not the n()\elr> you ma> think 
it. It is only new to you. There are 
painters who will never paint without it, 
and hoUsSe owners who will never let them. 

u-lsi for ‘‘'Your Move” 

The New Jense^' Zinc (k)mpany 

Rooni 421 , 5 ? Wall Street, Nev\^ York 

For big contract jobs con suit our Research Hun-au 
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40 h^ow 

YufejSs 

D IG GIK G i 1 0 w ay w 1 iK ft • no w-plow, 
Kftulintf groeenM tbrou^K 60 milei 
of »now- 4 rift»—10 only ona of the 
intcrMtJn^ and KnpoMible thin^« 
the CfttftrptUftr Tractor u oomg A hun¬ 
dred othere are told about in the unique 
eouvenir booklet wKioh we are dietribut- 
ing from our cxbibite at Cali^omie 0 two 
great expoeitione. We want to eend you 
thii booklet— we want you to know what 
the Caterpillar really 10 Pcd-wheela on 
German iicgc guDB., vanoue imitationi of 
our track — these have been called “cater- 
pillara,' but they arc not There 10 only 
one Caterpillar—it le made in U S A by 
The Holt Manufacturing Company The 
name 10 trade-marked thedeaign patented — 
univcraallv Forten years 1 n 25 countries 
It has proved its worth, whether for haul¬ 
ing freight. Of pIov^B. or cannon And — 
we want it recognized forw hat it really la 


TK« Holt Mltf. Co. 


Lcm AMgtU,, Cal 
Sa. Fra.a..<» 
.cr.a III. SpoLaa. U 
Portland Ora 
50 Clturah St N Y 


Caterpillar Kaulin^ 60 tear of 
peri/naWe freiM on tne frozen! 


frozen TuKon '-W 


Where’s the Money 
Coming From? 


Course in Personal Efficiency 

24 Le»«on»—With Chart!—Recordi -Diarnun*—CondenMS--Clea 


. —and thlnga will leap aloDg where now tb«r 
I Thoor prliiclplcw art* not riuiiial iilnaa of M 
tirwoii H Tht*v aru the HCltmtiAi prlarlplfta 
(iMvcloptKl in foriv y«arw of «tudv Ho b 



Take the HS 
First Lesson 
Without Charge 


Mya It * voko him ti 


lii tlio rtibl way wltbiMil Iona of (iiiu 


REVIEW OF REVIEWS COMPANY /W 

30 Irving PUce N** V#rk ^ , 


y Solid mo pwrticttliuw aimat 
! ) our Oourag In Peraonnl 
Kfflt louoy and Story of 
Kmunion Alco aboolutoir 


dittao. Inorganic Imparitlo* 
to the Boiall proportion of asht OW pef 
cent mainly, consisting of aUUMs ^ anQ 
altcallnc earths. 

The experience In Canada with the use 
of the new iH-oduct ahovred that Its me¬ 
chanical proiiertlea were satisfactory, AJ- 
though the origlu of the casing waa known 
to the store majiagers, yet the man he- 
hJnd the counter, who bad been handling 
sausages for years, did not reoogolae the 
change of material. 

Cellulose (hydrate) casings are trans¬ 
parent and colorless in thin films when 
unblelicUed, and when bleached are color- 
Jees 111 all usual thickness The surface 
Is smooth and glossy, ami does not easily 
afford a lodging place fur mold <ir bacteria. 

Taking the mean content of l.S per cent 
of cellulose lii American wheat, obtained 
by Uichardsoii, after 407 analyses (Am. 
8,302) and remembering that the casing 
of a sausage Is fnan 1 (M to 1.12 per cent 
of Its total iveigbt. it will lie seen that 
the entiug of many of the tireiiared bn>ak- 
fast fiKMis made from whole wheat, e g,, 
shredded wheat biscuit, involves a larger 
liercentfige of (■ellulose than does the eat¬ 
ing of a sausage with cellulose (hydrate) j 
casing 

Furthermore, It ran be shown that 
cellulose (hydrate) is In a form more sus- 
<-eii(U)le of chemleal attack than Is the 
hard covering of the I'ereal grains. 

EdihllUy Is demandisl only In the case J 
of small Hausages, the casings of whlcli 
tsmslst of Intestines of the shei-p or hog 
The enslngs of sausages of the Bologna j 
xarletj cannot he masticated In uii> ren- 
mmahle length of time, and are slmpl.\ j 
i-overlnga or food i-ontainers The meat 
<if the sausage also does not adhere to 
the easing os it doea to the old ones A 
Ilologiia easing made of eidlulose (hy¬ 
drate) <fiii, however, b«> inastlcatiHl In 
such a case, a soft nun-irritaiit mass Is j 
pioductsl in the ease of the smaller sau- j 
sagos, the thickness of tiM- casing is very 
small (0 004 to 0000 inch). 

Activities of the Amcricsji Museum 
of Natural History 

I N his annual reiKirt President Osborn 
KtnttsI that the Museum had maile ex¬ 
plorations In three I'ontinents during the 
IMist year, and still had twenty-nine ex- 
tsHlltlona In the field 
The museum Is fsmduetlug hji expedi¬ 
tion In the Arctic regions, two In S<iuth 
America and three In Africa. The Oongo 
exis'dltlon has gathered Us eolleetloiis. 
iimuuntlug to forty-tive tons, at Stanley¬ 
ville, and Is seudliig It down the river for 
traus|mrtatluu to New York For three 
years extensive field oiseratloiis have l>een 
carried on in South Africa, other expedi¬ 
tions have l»eeu sent to t'olomhla, Brasil, 
and Paraguay, while an exiiedltiou to 
study vol<-ains*b Is leaving for the West 
indies 

More than 5.000 specimens collected by 
the Itismevclt exiieditloii to Paraguay and 
Brazil have l>een recelvefl, as well as the 
Sv-lH-nmiueii collection of over 6,000 futtslls. 

A <-olUs-tloii of 205 sharks and other fishes 
fnnii .iHimn lias been added and the wl- 
lectlon of Peruvian pottery from Nnsca, 
Peni, comprising about four huudretl 
pieces, is now on exhibition. Another ad¬ 
dition is the Howell collection of metoor- 
lles. 

Attention Is called to the need of money 
to carry on the work of the museum ns 
the municipal appropriation has been de¬ 
creased and the entire Ineome, with the 
exeeirtioii of restricted amounts, is re¬ 
quired for maintenance. 

Toothbrnah Without Handle.—The rub- - 
her toothbrush is a familiar article at pres¬ 
ent, but a European inventor reeently had 
the idea to dispense with the usual handle 
and to make a small and convenient artkite : 
by forming the rublxT brash in the shape of 
a gkive-fingar, which is studded with the 
usual projecting points. This U rattch ’ 
more convenient to use than a toothbrush , 
of the ordinary kind because the ftogdf cap 
explore aH parts of the mouth, and the 
operation is cwrried out more easity by the 
finger than by the use of a stitt biiiiidle. 
lu Ktiidl sice and no doubt tow (iridviB ntao 



How £a It 

The twisted wreckage in the 
ditch doesn’t tell canse of the 
accident. All the driver can re* 
member is the shock. But this 
we know—suddenly the car got 
beyond control. The moinentam 
of a heavy car and the power of 
forty or sixty horses broke frisn 
the bondage of a puny foot lever 
—and then—smash 1 

Why? The brakes isiied. The 
brake lining was worn out. 
Likely enough it was only half 
brake lining anyway. 

You mms/ have good brake lin¬ 
ing—loo^ brake lining. 

-THernchoid 

H^RAUUCCOHPK^m 

Brake lining-lOOX 

Drake Uning, to be no^, must be 
broke Ualng ill tbrough. Not merely 
on the outii^. It must be tnatwortky 
to Ibe last 

Tbermoid reUiiM Ito loo^ gripping 
)M)wcr even until worn 
Hydraulic eomprewkni makel it one 
loUd, single lubitsnce of uiiMorm dCnrity 
clear, tbitnigh—instead of being loMe 
and stringy (and frlctlen-aky) cm theia- 
tide, as ii ordinary 
wioren brake lining. 

Guard V'OUR saAty 
witb Thermoid, 


Starrett Tool 


many ovher VooIk for mecLanla. 

Every man abonidasnd r„r rro* eoMlos 
of'toSi”' atylaa ana Wsot 

THE L. R STARRETT CO. 


Yourself-rrs EASY! 


"®ld^ownCatti3U 

Hdw C ai n d igg Tmt S«apir JMw 
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This sample bottle- 
Free for trial ^ 


The Truth 
About Leatiber 

In a recent defensive cir¬ 
cular to the auto trade, 
leather manufacturers 
define leather as “the 
skin or hide of an animal, 
or any part of such skin 
or hide, tanned or other- 
Mriae prepared for use.” 

But since whole hUles are too 
thick lor upholstery and the 
under fieahy portion must be 
split away from the grain side 
to make it thin onough, why 
should the two or throe sheets 
into which the wastage is spilt, 
be called leather? Although 
artHicially coated and em- 
iKissed to look like real gram 
leather,they are weak,spongy, 
and soon crack, peel and rot. 


MOTOR QUALITY 

For Anto i om— 

CRAFTSMAN QUALITY 


is frankly artificial leather, 
guaranteed superior to coated 
splits. It« base is cotton fabric, 
twice as strong as the fleshy 
split. It is coated much 
heavier and embossed in the 


America's largest auto makers 
adopted it for upholstery l>o- 
cause it outwears coated splits. 

That foremost furniture 
maker, S. Karpen, says; “The 
cheap split leathers should be 
entirely eliminated in furni¬ 
ture upholstering.” 

Two-thirds all ‘‘leather 
upholstery” is coated splits. 
O^tnand superior Fabrikoid 
on your car, buggy dr furni; 
ture, and Fi^ikoid Hayniite 
tops, guaranteed one year 
a^pdnst leaking. 


Kindijr kpep lour querU4 on separsee (Mi* 
at pap*T wta«D corretpnnrint aboitt aurb 
tcra HM patmu. aubaerlptlDna. hooka, «tc. filt 
will ffreatlr tadlltsta inawarlu* your q5V» 
tloaa, aa in many casta tbar ha»« to be rc- 
terrad to eaperU. The tull Mme and adaniaa 
•Ixiiild ha giTen on tetry ahett ho attentlpo 
will be paid to onalgned yoerlM ItDll btpla 
to correepondenta are printed from time to tlw<' 
and will be malted on requeat 

(13041) W. J. R. aria: Will you ple^ 
Inform me through the modhna Of row paper or 
otherwise of the rlaibiUty of atiytUnc under water 
with rMpect to an amplaiier How far can they 
eee Into the water, and can they, aa they go hlclter 
to rertaln Umita, metarcher OFdeeparr Did they 
nnd the BrfUah aubraarioe. which was sank durtog 
January laat. at has been atatad. at a depth of 
300 feetr A. We have oonsotted a naval aero¬ 
nautic export on the vWbtUty of aubmartnea from 
an aeroplane He states that if the aurfare of 
the water la amooth, and the water It fairly (Soar, 
a auhmarinc can ordinarily he observed viaually 
from an aeroplane at any depth the oubmartna 
It likely to travel, which la uaualty not over iqq 
feetu KxperttBenti have been made at UuanUb 
natao Cuba, and AnnapoUa, Maryland, and in 
the latter caae the submarlnea were able to avogl 
obeervatton at drat by alnldnit to a muddy bottom. 
But the avlaton toon learned to pick them uqt 
by aomo algn, such, lor example, aa eaeape of aU 
bublilei The BrltUh have hitherto made nb 
lirovUlon for carrjlux aeroplanea and launchins 
them from cruiaeraor dreadnought* tar from abase 
and'thli h doobtleaa one reaaon why more has 
not been done by the Brltlah aeroplane* In operal- 
Inc on the Qeraan fleet We have no Infornia- 
Uon regardlnc the finding of Che mbmartne In 
qaeailoa Vldon below the *uifao* I* doubtlca* 
not Improved by rtalng to a great height above 
the turfaoo 

(13042) O’R & H Mka. Wliy ia the 
proportloci of 00> In the atenoapbere pracUcally 
conatant In all aeaaofia of the ysarr 00> la being 
cooatanUy produced by the exhalation of animal* 
and by voteanlc action, etc Plant life abaorb* 
carbon dknlde, breaks It up. store* up the carbon 
aitd give* off the oxygen Must bo^ cite this 
eiplanaaioa for ijbe faot that CO* reraaln* practi¬ 
cally ODoatant in proportion In tbs atroeephere 
Aa far as we have been able to determine, tbu 
hooks and authoritioa do not seem to take into 
conUderalioa the fact that vegetation ll« dormant 
during the winter season attd nocnatarily cannot 
absorb a* mtiifii 00> aa In the summer time How. 
then I* this esoeei of carbon dioxide produced 
during the wlater aooson taken care off A We ■ 
have never seen any dlscuealun of the point yoti 


liMW DOIITH 


Makes concrete flo< 
diaintegratioii. 

Lapidolith causes a 
making the concrct 


i permanent chemical change in the 
te five times harder 


If you have 1000 or more square feel of concrete floors 
will send you this sample bottle free 

Only rarely is a concrete floor subjected to such heavy v 
gs that of the Fairbanks Co of Baltimore. Si shown abi 

When Lapido'ith was applied the floor was soft and crii 
ling—now It IS hard and dust proof 


L. SONNEBORN SONS, Inc., Dept H. 

Mtkm t! Lmptdthth tnJ fkr ittU-kaouit ii>a$l>aklr maU cuatiag Crnico 

262 PEARL STREET NEW YORK ' 



Union Tsiegtmpli Company, and the Ball Tate- 
pbooe Company. 

(13044) R.' W. aaln: 1. What ia the 
prtnelpie on wMoh the ettemleal weattier daaam 
woricT CrytihUUatkm of the mixture la tup- 
pnaad to indicate falltag waatbse. The tuba* are 
•ealedao thatpaesauraof UHatrorhwnkUtyeiMM 
not be communicated to the eoutenta. , A, The 
so-called cbemleal weather glaaa eon tains munidwr 
diaeoived In aHMboL A very altdht ehaage In 
tamperaturo ebahgaa the dmeoat of damphar 
gtaih can be MiA In aMutica by tba aleohot 
Humidity and the prm aiu a ot the atmeepbere 
have no taa«»awo upM Ka eemlMm. S. The 
meleoulea or awats ct aay aubataaaa arisat^ipoand 
to ha (a a Mate of vary mtpiai vltntkm. If this 
warn thP caw, iRMlg MA 4hiaa ba aadia Melte 
«i|.ibhaaMia0«WiwHaB«4kWfr 
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Urtir aiMl nculat4oiu is ono of the important «ub- 
iacttoomprehaoiilvely handled There is mucti en' 
cjrClopSdlc information irlth refemnoes to gorem- 
mmt putdioatlona for details Kverjr oommerci- 
aUy important tuao it brMy deacribed. as are 
also those acrieulturai districts toward which 
immigration is directed The Industries and 
opportnnltles of the country are listed, ao that 
mahufacturen desirous of establishing a Canadian 
branch may be reliably guided in their dedsloB 
as to locality A new feature of the Annual is 
"Where To Find It. ' which is realty an econoralo 
bibliography of goverumeat reports and standard 
pablicatlons 

Th» Nations at Wae. The Birth of » 
New Era. By L Ceeil Jane. New 
York' E P Dutton A Co 12mo ; 228 
pp Pnce, tl net 

In this series of papers Mr Jane reaches rather 
extreme ooncluaions There Is much eouad. not 



An Economical 
Roadway — 


senae Even ^loutd the victory of the vtctorknw 
prove sweeptngly complete—which is unlikely— 
neltber history nor observation warrants us In ex¬ 
pecting human nature to change in any abrupt 
or radical way 

Th* Dailt News Almanac and Tbaw- 
BooK FOR 1915. OmpUod by James 
Langland, M A. Chkig«D; The Chicaeo 
Daily Newt Company. 8vo.; 727 pp. 
Brookltn Dailt Eaole Almanac. 1916 
Brooldya, New York; Eagie BuikUnf. 
8vo.; to pp. Prioe, SI. 

The weed "almanac" baa of late years bees 
suelohed to eover ana ual eocyclopedias coo taming 
aatonWdag amounts of coodeosed information 
the disUagutahlng feature of which Is the world s 
progress for the year Two such annuals are the 
Daily News Almaoao and the Eagle Almanac, 
Iseoed by two of the great newepapers of the 
country. The alertneea of the eompUen. and 
their seal In bringing their work down to date, 
is evidenced by the inclusion in the latter roluiue 
of tbs Italian earthquake of January IJtb. 1916 


|_I£R£ M a handsome, economi- 
^ ^cal Uuviated road. It will take a 
large amount of traffic without devel¬ 
oping a duat nuisance m dry weather 
or a mud nuisance m wet, without 
getting rough or changing contour 
Th» r«id has been constructed 
with "TarviB X” as a binder 
throughout. 

Once a year, or once in two yearA 
it would be advisable to go over 
this road with a sprinkling cart and 
spray it with "Tarvia B“, a lighter 
grade, winch requires no heating 
to prepare it for use on the road. 

A bttle coat of screening should, 
perhaps, be spread down at the 

Ulutiroled boo)(Ult dt 


tame bme, and with such inexpen¬ 
sive attention this road will keep 
its contour and pcrfeci waterproof 
surface for many years. 

The cost per year of the Tarvia 
treatment will be very much leas 
than the ordinary maintenance ex¬ 
pense of a plam macadam road and 
the results will be vastly more satis¬ 
factory 

Modem engineers have given up 
buildmg plain macadam roads and 
expecting them to withstand mod¬ 
em automobile traffic They recog¬ 
nize the need for a bituminous 
binder. The cheapest, the sim¬ 
plest and the best binder u Tarvia. 


BARRETT MANUFACTURING COMPANY 




NOVELTIES & PATENTED ARTICLES! 


I ELECTRICAL AND MECHANICAL DEVICES I 


Runs cm Alconoi 
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M«—(>*^.7^ VOLNEY W. MASON * CO . Ik. 
_ IVwvMaiics. K. t, U S A 

LEARN WATCHMAKING 

m4 pteomt lixIaMiuimA lUflmd. wroDlAbls labur. 
aaM-nvlRg PontfOA* Stcurtg. Oompotrut mrii al- 



































































































































SALE OF BACK NUMBERS OF THE 

Scientific American Supplement 

TO BE DISCONTINUED 

Of Importance to Librarians 


Estdl)lishf(l 111 1H76 to describe the exhibits 
of the Philadelphia International Exposition, it 
pnned so successful that the publishers decid- 


Whenever a ryndall, a Huxley, a Helm- 
holt/, a Pasteur, a Liebiy, a Crookes or any 
other prince of science rose in the learned 
societies of Europe and announced some new 
cpoch-makinn discovery of his, his own words 
appeared in the Scientific American Supple¬ 
ment The technical papers read by engmeer* 
before societies in Amenca—papers too recoiv 
dite and too lone for more popular periodicals 
—have been a place in the Scientific 

Amcric.in Supplement Americans who could 
not read foreign laimuaires found in the pattes 
of the Scientific American Supplement the 
utterances of (rreat European physicists and 
chemists translated into English 


So, m the course of time, the Scientific 
American Supplement has become a kind of 
encyclopedia of scientific information It fig¬ 
ures over and over again in the footnotes to 
monographs and scientific treatises; it has 
played its part in research of all kinds 

As remarkable as the publication itself is the 
method by which it has been made accessible 
to the general public Evety nunib6r of 
the Scientific American Supplement 
from 1876 to 1915 is kept in print. 
What is more, the numben of 1876 are 
sold for 10 cents just as If they were 
published today. And this despite the fact 
that publishers of newspapers and periodicals 
often charge several hundred per cent more 
for back numbers than for new ones 

Tlie Scientific American Supplement will 
continue to print the papers of great scientists 
and engineers as it has in the past But the 
policy of reprinting back numbers will 
be discontinued. 


For a few weeks only we shall be able to 
furnish all the single numbers of the Scientific 
American Supplement or bound voluniea. 

This announcement Is nuble for the 
benefit of libraries In which comfiUte 
sets of Hie Sdentific Amerlcmi 
ment are not to be found, ond fof 
those interested in science who foe) * 
genuine nedd for an encyclopndift of 
science of the most dlvscstted khkdi. 

We will also supply, free of cktrge, M lr*(S'V 
quest, copies of the ^ientific Anieridin Sttp- 
plement Catalogue, in which sfi the pspen) 
that have been printed in the SuppiemhlM «b)ce 
1876 are indexed. This cstsio^ wfil noLlK 
published in the future 

Ort/rr baeb numbers fir bmvf w/- , 
umes of the Scientific 
ment now either from yfiur 
directly from the publishers. , 


Order Bound Volumes of the Scientific American Supplement Now 
''MUNN & CO., Inc., Publishers : ; ; : ; ^61 BwM«lw«3r, 
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Why the Chalmers is 
the Lowest Priced “Six” 


Don’t Judge by the 
Purchase Price 

What you pay when you buy a car is 
not the rtail price. 

The real price is what you pay while 
you Iwee il the upkeep cost for 
service 

The car of expensive upkeep cost is 
the high-priced car 

Figured this way, the economical 
Chalmers Light Six-4ft—now $1650 
— is the lowest priced “Six " 

For Its cost of service - season after 
season is lowest 

So the Chalmers $1650 Light Six-48 
has won the preference of practical 
men everywhere. 

It IS the fastest selling "Six ’ Chalmers 
has yet built 

Where the Chalmers 
Elxcels in Economy 

Quite possibly there are other “light 
sixes ’ that consume no more gasoline 
in a season. 

But gasoline saving is comparatively 
a minor saving. 

$25 will easily cover the difference 
between the season’s gasoline costs of 
any two “light sixes’’ on the market. 

It isn’t in oil, either, that the Chal¬ 
mers Light Six-48 18 so much more 
economical. 


But oil cost IS a very small part of 
upkeep expense. A gallon will last 
for hundreds of miles 

It IS really the repair bill that deter¬ 
mines whether the upkeep cost of any 
car IS high or low. 

One repair bill is often large enough 
to wipe out a season’s saving in oil 
and gasoline 

Right here—in this matter of repairs 
-—IS where the Chalmers Light Six-48 
makes a greater saving than any other 
“light SIX.” 

No Other Car “Stays Put” 
Like the Chalmers 

No other “light six” is so well built to 
stand hard service. 

The test of the past season has shown 
that this car excels ail others in meet¬ 
ing severest usage without a single 
part flinching. 

Most cars will run well the first 
month. It’s in the second and third 
and later months that the *Teal ordeal 
comes. 

It IS then the Chalmers Light Six-48 
begins to show its marked superiority 
—its greater strength and stamina. 

Why the Chalmers 
“Stays Put” 

Four qualities are mainly responsi¬ 
ble. First,—Its construction is right. 

StnJ for our " Economy ” bookimt 


The basic principles ol its design arc 
correct. Strains and stresses have 
l>een eliminated 

Second, —its weight is right Not too 
light, for an underweight car is neces¬ 
sarily flimsy Nor yet is it too heavy 

Third,—It has proper balance The 
load IS distributed properly The rear 
axle carries )ust the right amount 
The front axle is not overburdened 
Moving parts are adjusted with hair’s 
breadth accuracy 

Fourth, - the materials put into this 
car are of top-most quality Makers 
of steel and automobile accessories 
will tell you that no company is more 
exacting in its requirements 

What the Chalmers 
Saves You 

It saves you in first cost- considering 
its value For it is a manufactured 
car. Parts makers’ profits do not 
swell the purchase price 

Rigid economy in building operation.s 
has cut costs here to the lowest 
notch. You save, too, in daily, 
monthly cost 

For this car's service, season after 
season you pay less than the owner 
of any other “light six.” 

And these economies have been 
proved this season by over 4000 
owners. 

Go today and see this car of economy 
at the nearest Chalmers dealer’s 


Qialmers Motor Company. Detroit 
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“Barreled Sunlight” has been 
used by over 3000 firms, 
because it greatly increases day- 
light in the plant, and also 
improves sanitary conditions 


M ANI FACTURERS with an eye to 
increased profits should investigate Rice’s 
Mill-White. The Electrical Testing 
lyahoratoncs, New \'ork, testified after exhaustive 
experiments that it increased davhglit 19% to 36%. 
This allow a cniplovees to turn out more and better 
work each working dav, because they can see better. 

Rice’s provides a handsome tile-like, glossy sur¬ 
face to ceilings and walls—firm, yet elastic enough 
to resist the vibration of heavy machinery; it does 
not crack nor sc.ile. Sanitary conditions in the 
plant are improved, because it does not collect 
du>t and germs, and can he washed wdth soap and 
water, without affecting the glo.ss. 

RICE ’5 

GLOSS 

MILL-WHITE 

has another striking advantage. It is ultimately 
the most economical interior finish for a plant. It 
saves money hv making repainting les.s frequent. 
If ran he apf>/iel over cold-water paint. 

M.iiiV' of the most icprcseiitatiti concerns in the country 
use ‘‘Barreled .Sunlight’' -hrms like Eastman Kodak Co , Hvatt 
Roller Bearmu Co , etc Its success has been marked that 
many imitations have spnins up, but the.se are all varnnh paints. 
Rice’s, on the contrary, o an t)lL paint It is made by a 
process over which we have exclusive control, which causes it 
to icinaiii white longer than any other and preserves it from 
either cracking or pceliiig The tremendous advantages of this 
process enable us to make the following guarantei. 

VVE GUARANTEE that if Rice’s does not remain white 
longer than any other gloss paint, applied at the same time and 
under the same conditions, w will gme, frtt, i-nough Rue’s h 
repaint tin tub with oni mat VVe also guarantee that, properly 
applied, Rice’s will not flake nor scale You cannot lose under 
this guarantee. 


Sold direct—write ui for 
booklet and sample board 

S<dd diiect from our factory in barrels 
containing sufficient paint to cover 20,006 
square feet—one coat 

U. S. GUTTA PERCHA 
PAINT CO. 

23 Dvdiey Street Pravy«Be«, R. I, 



da Man mikage Auyg. > 

‘Tire Economy Comet 

Ooly from Tbe 

"And lire quality can only be had in a tlra 
that is Iniilt to givemtleagfe, nut to meet a price." 

"Republic Tirei! are Quality Tftet. T)^ 
eoM mote to buy and feet to um than nty tiie 
nude. They yield the imxinnim of lurititemiptfd 


' ‘Republic Casings are made in Stafatnnl, PUni 
and WM Trends. Of these, the StawaH Treed ii 
the leader, It is the original non-sk^ timbering 
patent dates. Its Jong, tough studs give you the 
greatest freedom from skidaing and the most efli- 
cicnttractimi ItsivimdetfulcoswtructlotiyWdstlie 
fiurst riding quahtiee at the loryett mileage cost." 

“Republic Bbck-Line, Ried lunerTuhes, and 


Write for interesting book 



REPRINTING 


OF THE 

Scientific American Siqpi^inmit 

TO BE DlSCON-nNUED 


Establiahod in 187t) ti> dcnoribe the 
uxhibtta of the Philadelphia. lateroa- 
tional Expomtion, it proved no auooeeg- 
ful that the publighers decided to eon- 
tmue on broatlef fines. 

Whenever a Tyndall, a Huxley, a 
Helmholtz, a Paaleur, a liebfg, a 
eVookoa or any otdier prineje of acietiee 
roao in the learned eoeietfea of Europe 
and announced aome new epooh- 
tnaking diaeovery erf hi», hi« own words 
appeared in the SmentiSe American 
Bupplement. The technical papers 
reaia by engineeni before ao«ieti«M id 
Americar—papers too peeondite and too 
long tor more popuiar periodieala— 
have been given a plaoe in Ut^ (iieienti&c 
American Supplement. Ameriegnawhn 
could not read foreign languafnH tooncl 
III the pages of the ocientifie American 
Supplement, the utteratwea of great 
European phyaioiata and chemiats 
tranalated into Engliab. 

So, m the course of time, the Soiun- 
tiflo American Supplement has beonine 
a kind of encyclopedia of original aei- 
entiftc aourcea. It tigartm over and 
over again in the footnotes to ffiono- 
graphs and scientiho traati^i it hm 
played ita pat t in reaeareh of all kinds. 

As remarkable a»tbc publioatjon it- 
aeif is the method by which H hak beep 
made aeceaalWe to the eeneml jKibUe. 


b^a kept in jsrint Whet is naare, the 
iMtnb«rs ef 1876 hatre 1 >m« a«U for 
10 certs iwat ae U tftoy srora pohll4>w« 
tedar. And tins deapite the faiot that 
publisbera of oewepapmi and period¬ 
icals often cham aevetaJ hundred per 
cent more for baek uumben than for 


The Son n tiJh) American Supplement 
will contmue to print the papers of 


Pot a few wedta only we idiaU be 
able to furniKfa ait Hie mtoUMHlt 

of tbeSmentifie AmerieaaSappleawat 
or bound volumea. 

Tht« annonnoemnnt U made tor the 
benefit of Hb^ea in eoiadlMa 

seta of the ScieiiiiSc Afuerlwui 
plement are not to b« musd, and m 
thoee intereeted ht arieooe idM.lhDt * 
genuine need for an eitOyriwpedia «f 
anienoe of the nM»atdivwi<Mde«.hHia. 

We will also supply, fret of dhMHk 
On request with any ordw, eoMM ol 
the fkiientlflo Atperipap 
Catalogue, in ahlek % Jayi^ 
that have been priktH m 
meet aidbe ISM are Wm 

oataiogne wiU ndt 


MUNN & CO., hv, Itaa^Mf^l 
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PaiuMM Canal 0 |mb to Lacga Oeaan Lbien 

T BAT th« recent bmvy MlldM In the Ouletora cut 
have uot bjr aof idmim otofiped the tmthc of ocean- 
gotng aUfm la proved by the accompanylux Illustration, 
arUtch abowa the "Kroonlaad.” uf 22,000 tons dUplace- 
ment, the lanteet ship which has navigated the eanal, 
paaalitt through Chilebra out at a iKtlut opposite the 
troQbleeciaie Oucaracha elide. 

It wW be reniembered that the tant movement at thla 
elide waa ao seriotM that the material practically cut off 
all navlgadon. That the channel haa been ottened anftl- 
dently for aneb a large afalp as the “Kroonland," which 
Is nearly 000 feet In length, to pass through. Is due to 
the very powerful dredging machinery which was or¬ 
dered by Ool. Ooethals alwnt two years ego for this 
very hlud of work. The two huge dipper dredges of 
the Oamboa tyfie, aided by ladder dredges and hydrau¬ 
lic dredgee, have made sw’b rapid limaida on the slide 
that when the "Kroonlaad'* passed through, the canal 
presented to the eye a normal condition Tltat there 
wilt be other slldea la probable; but they will decrease 
In stae and number as the days pass by, and tbe ttme 
is probably uot far distant when tbe banks of the great 
Culehra cut, which Is nine miles In length, will ou both 
sides have found a slope of itermanent repose. 

According to the last sutement from the Navy T>c- 
partment, the fleet will not bt* sent through the canal, 
but will probably content ttaelf wKb entering Gatuu 
lAke and takbig port In a review In those waters. We 
think that this Is a wise course, for If tbe ahljM did 
(MSS through to the IhiHlIc side, and a slide of magni¬ 
tude occurred, they might dnd themselves under tbe 
necessity of passing srouud Oa|)e Horn In order to 
make ture twnsage hack to Atlantic waters. In view 
of the present disturtwd condition In Europe, sinl tbe 
many dtplometlc questions of international scope which 
are arising da,v by day, this condition of affairs would 
(crtalnly be deplorable. 


The Pint Natkmel Bird Ceiunu 

T he much-talked-of "census of the birds" taken last 
summer by the It. 8. Biological Hurvey nndoubtedb 
led to iwpular miscouceptlons as to the purjHtw- and 
scope at this novel undertaking; hence, there was anijile 
need for Bulletin 1N7 of the Itepartmeut of Agriculture, 
Just Issued, entitled "Preliminary Census of Birds of 
the United Statee,” In which the subject Is put In Its 
proper light 

The first extensive undertaking of similar character 
In this country, but on a local, not a natloual, scale, 
was the "sectional bird census" taken at Berwyn, Ps , 
during the seasons of IbOO, 1900, and 190], by E K 
Burns In that case fibS pairs of native birds were 
found breeding on OtO acres. In tbe summer of 1907 
the llulverslty of Illinois conducted a series of statis¬ 
tical bird studies In southern Illinois A bird census of 
s tract of land near Washington, I) O, has tasm taken 
annually for some yearn by the Biological Kurvpy 
As Congress baa recently placed'the Iietstrtment of 
Agriculture In charge of migratory game and Insec¬ 
tivorous birds, in connection wllh prtrtectlve legislation, 
It has become necessary to ascertain the abtinduiu’e and 
distribution of tbe various species throughout the coun¬ 
try as far as issislble from year to year, so that the 
effectiveness of protective measures can be testetl The 
cettSDS of 1914 was, therefore, but the first of a series 
It was really of a very fragmentary character, embrac¬ 
ing tbe reports of less than two hundnsl \olnnleer ol>- 
scevers. Each of these selected a tract of fnrmland 
ranging from forty to eighty acres and coiifonulng ni>- 
proxlmately to certain epeclflcatloiis, on this tract a 
daily early morning recooiialssame was made for sev¬ 
eral days at the height of the bree«llug season, and the 
number of UMle birds (at that season In full song) wav 
counted, also the iinmls-r of each sisyles Uio-h male 
was assumed to represent a hnssJIng pair 


Covered with some degree of complpteness, though there 
were a few scstterwl oliseivets In the West sod South¬ 
east The results were, however, (hs’ldislh Interesting 
and slg/ilflcHiit The (leiisj'Ht hird iio|iuhillou was found 
at <'he\\ Chase, Md (a sulmrh of Wiishli.gloii 1 where 
1(11 [ittlrs of (lilrtv four sis-cleh were found nesting ou 
twenty-three acres Here It was iiotleeahle that the 
hirx’ks most thickh liihntilted liv |ieo|ile were also 
fullj occupied h\ hrersling Idrds The census sh 
that the commonest bird to the uoittieasteni I 
States Is the rohlii, with the Kiigllsh s|Miro\\ a 
second, while the catbird, brown thrasher, house ' 
kingbird, and bluebird follow In the order mimed The 
English sparrow, ordliiorllv thought of as a clfv bird. 
Is common on farms, averaging iiIhiuI five pairs to the 
farm In the uottheasteni .states V ft-w jeurs ago a 
severe winter d<*stro,ved msirlv the whole hluehlrd iiojiu- 
Intlon of the eastern Stall's hut the census iiidicati's 
that there are now several million of this jiopular 
Niieoles 111 tile northeastern part of the conntrv 

A much more thorough census will prohahlj be taken 
tills year 

Power Developed in Cannons 

VjONSIETH MC COMMANDANT IIEGNATT.T has 
ealculatisl the aetniil horse iiowei develoissl dur¬ 
ing the flriiig of a projectile by some iiKKlerri sis'i imens 
of urllllery The rwulls are tnilv astoiindtrig In the 
case of a ennnon of nnslerate siro, projis'tliig a projwtlle 
weighing 7 kllograimin's with an Initial vehwltv of r><)(l 
meters, the detlagratloii of the explosive lasting about 
one hiindrisltli of a svsoud, we have dniliig that time, 
Work done to the extent of liri.tKkt lioise-|wiwpr For 
larger artlllei.v, where the weight of the projectile 
roui lies and surpasses hOtt kllogiammt's, the Initial ve- 
hs'lfy lieliig 900 meters, we have no less than 2.7 million 
horse-iKiwei develoissl during the ixplosion These 
ligures glie an Idea of the foriuidalile efforts which the 
metal of modern pieev's of artlllcrv has to supiiort. 



t tMd« kotwom Now Tork oad flan VnacUeo <4« tb« Pununa Canal. Each oblp 
patMliig the Cnearactw elide, nc.-tr the potot of devpeat •xcavatlon. 
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clM of tho pant. rt«tflctencl«i wbteh ara du« laora than 
anything riw* to th** fart that Oonareew has beeu play¬ 
ing |M>lltlni with thin <iu««tlon, when It abotild have 
irlven the matter Its oarlieet and moat aertoua attention. 

Two yearn ago In Berlin the writer had a leincthy 
coDvematlon with a general who la now conimandliUK 
one of the (ierman armiea In the weatern theater of 
the preaent war. Immediately upon Introduction, be 
aald ■ “It In amating to me that a country aa large and 
wealthy ua your own and proclaiming a line of policlea 
of Buch Imfwrtance aa the Monroe Doctrine, the Open 
Door 111 China and the excloalon of the Aalatlca, falls 
to aee the neceaalty for providing adequate naval and 
military forccH to take care of Its Interewta I well un¬ 
derstand," he Bald, "that youra la not In any Bonse a 
militaristic nation; but It seems to me that If you fall 
to pnnlde an army proportionate to .vonr elite and 
wealth and intertiatlonal policies, you are liable some 
day in the future to be aubjeeted to a great national 
calamity ’’ 

The defeiiseleaaiieeB of the United Statea 1b perfectly 
well understiKBl by the foreign powera, and to every one 
of them the failure of Congreaa to provide a reasonable 
army of defense is looked upon as an Invitation to a 
disaster of the first magnitude 


Munn & Co., Inc., 361 Broadway, New York 



7'he purpone 0/ IA1» journal ia to record accurately, 
Himply, and Into cntingly, the u orld'a projtre** m arien- 
Hflr hnojcledne and induahial achievement 


For the Defense of the Country 

F ever there was n case of a ••tein|H-at In a tcRiMt" 
It ta to be found In the e.\cltenieiit which has l>een 
atlrred up In Washliigton over that jiatrloth roove- 
iiicnt which la known as the American Legion Th* 
ohjeit of the T,egion la merely to obtain the names and 
addresaea of thoa«> cltlwnia who, In the event of an 
attack on this countrv, would la- prejiarwl to volunteer 
for Its defense—lust that and nothing more 

Whenever war haa come quhkly nisiu the countr.x, as 
In the case of the .Spaiilali war, and the President has 
sent out a eall for voluntt-ers, there has been ii great 
deal of confusion and ilcinx In getting the \oliinteers 
together, weefilng out the tit from the unlit, and plai tng 
the men in their resia-ctive training camps 'Phe objet-f 
of the American I.eglon la merely to provide ami file at 
certain headquarters Hats of comia-tent meu, who In an 
eraergem y would Instantly re-xtsuid to a call to arms 
and volunteer foi the service of their <-ouutry 

Surely It la the right of an American citlsen to Inform 
the (iovernment that If It should need his servlees he 
Htaiida ready on ilie receljit of letter or telegram to 
present hlmaelf at the plucv- for volunteei enrollment 
Surely, the recognition of this right, and the endeavor 
to have an organl«c<l system of properly filed and 
drs ketcsl addresses of these cltlrs-na la neither an en- 
cr(iB( hmeiii on the domain of the army, nor the usurpa¬ 
tion of any (Iovernment function 

As a mutter of fact, this movement Is distinctly In 
line with the isillcy recently enunciated ivy our Presi¬ 
dent, when he advocated the preparation of a trained 
force of citizen soldiery And if the authors of this 
movement have asked ami ns-eived tin’ advice of officers 
of (air Armv, given In their capacity as jirlvate citizens, 
wc fall to see that there has la-en the least impropriety 
of (otiducl, either on tin- jiarl of the citizens themselves 
or of the otU( era who have been appnJHchial 

As a matter of fact, the whole fuss la fcxdish and 
puerile, and so far from the movement being discovir- 
Hg<nl by tJoveniment officials, whether of the evecutlve, 
the legislature, or the army. It should rt-ceive from those 
gentlemen every possible help and encouragement 
The fact is that in the mutter of the jiresslng urgent? 
of national defense, CoiigrcaH and the whole present 
admtnlstrutloii. with the iiotalile exception of the Siks 
retary of War is wofully out of tom ii with the nation 
at large We a|M*uk advisedly, for the aeries of arti¬ 
cles which wc have riss-utly puldlslicd under the cttptl™' 
"The Tbdtevl .States—An Undefended Treasure fgind,” 
has Itrought to tliW office an unusually large number 
of lettera, strongly c(jmmen(1lng the stand which we 
have taken; whereas we have not received a single let¬ 
ter in opposition to the plans for defense as (Uitlined In 
those artlclea. 

It Is our belief, Indeed, that tho mod ImiKirtunt, bv 
far the meet Important, matter which will come before 
CVuigreHS at Its next session will be that of providing 
adequate naraL irnd military defenses for the United 
?itflLes; and If oar Congreosmen will l>ut lake the 
trouble to get in Close touch with their constituents and 
lav tlieir hands uptm the public pulse, tliey will find 
that the time la ripe for them to make good the deficleo- 


Fordngr the Dsrdanelleg 

(lUEAT many nnexpevdad things have happened 
during the present war, and chief among them 
Is the success with which the allied Britbvli and 
French flt-ets are forcing the isissage of the Itardanelles 
Tlds strait. s<Mne forty miles In length, fairly bristles 
with imwerfui, long-range guns, and its waters arc 
known to be extensively sown with mines Tlieoretlcally 
It should mean destruetlon to any shlii or fleet which 
attempts to v-nter these waters and bv the rv-moval of 
the mines, and the reduction of the forts, break its 
way through to ('onstautlDo|>le 

Before the o{>eulng of the war and. Indeed, up to 
the time of this Iwld attemiit on the |<art of the allied 
Heels, It was held that the accuracy of shooting isissl- 
ble by the guns of coast fortifications, and their extreme 
ranging jsvwer, was such as to render It Imiavssible for 
uiiv warship to (sane within range without Imiuluent 
danger of being sent to the bottom. When It (svmes 
to a matter of fighting at distances of from ten to fifteen 
thousand vards, the elle<-t(vpness of gun-fire depends, 
Iiriraarily, uism the ability of the oontestants to esti¬ 
mate the range of the ship or the fort as the case may 
l>e The dlstuuee is estimated by the well-known sys¬ 
tem of triangulatlon. In which the length of tlve Ivase 
line is known ami also the two Imse angles Tlie av 
< uracy of the distance, as thus calculated, will imturHlI.v 
increase with tlie increase of the tiase line uism which 
the calcnlatlons arc determlnevl On the ship, the trl- 
augulatlon is done automatically by a range-finder in 
which the l>use line Is from, say, nine to twenty-one 
feet in length, and everyone will ns-ognlze that a calcu¬ 
lation of a distance of twelve to fifteen thousand yards 
on a base line of seven yards requires great accuracy, 
lioth In the Instrument and its adjustment by tlie ob¬ 
server. When the shots begin to land on thi- fort, 
observers on the ship attempt to "siHit” the full of the 
shot by the dust which Is raised, or by the smoke of 
the explosion—a very dlHlcult matter, partlcuiarlv when 
the forllflcatbm Is elevatM above sea level 

Calculation of the distance of the ship l>y oliservers 
in the fort Is more accurate l*ecause a base line of great 
length, even up to a mile, may be used, and tho angles 
at the ends of this base line to the ship can be most 
accurately determined Furthermore. It Is jmsalble to 
observe the splash of the shots, and determine how 
much they are over or short of the ship with great pre¬ 
cision, iiartlcularly If the fortification Is elevated con¬ 
siderably above sea level Furthermore, the fortifica¬ 
tion guns are on a solid platform and the gun-sight 
may be held absolutely upon the mark. There Is no 
sucli <iulck manipulation of the guns by the pointer os 
Is necessary on a ship which Is rolling several degrees. 

Consequently the rapid snee'eus which has attended 
the attacks of the allied fleets Is r-ausing greet sur¬ 
prise Indeed, It Is difficult to account for It, except 
on the ground that the heavy guns of the Turkish forts 
are of old pattern and low velocity, and the work of 
the gunners Is far below the standard which has been 
reached in naval gnnnery 

There are two stages of progress—first the night 
operations of a fleet of destroyers and lighter ernlaers 
In removing the mines In advam-e of the battleablp 
fleet. When a stretch of the strait has ba<n cleared, 
the fleet moves forward, and, at a predetermined dis¬ 
tance, steams to and fro, raining sbelln from Its ten and 
twelve-inch guns until the forts are breached and the 
guns dlKuantled. If the allied fleet succeeds In forcing 
its way through the strait and reaching Coustantlnople, 
the exidolt will constftute the most brilliant feat of ita 
kind in the htstory of navkl warfare. With Onatantl- 
Dople under the guns of the fleet, Its fall Is certain. 
With Its fall, the era of Turklafa rule, or rather mls- 
ruJa, In Kurope will have deeed forever, 



Ofw e r o wJtey m»i [ 

I N the omitrovewy between tbe !|Sealtli OoMiBifl- 
aloher of this city and the Ohaltiiiatt of the Jhtbile 
ftetvice Commlaelcm, on the subject of avaretvwfled 
care, the sy-mpathles of the public will natuiadr be 
with the Health Oommlesloner. The Boatd erf I^ttb 
In the exercise of Its undoubted rlgbt to forbid the Oon- 
duct fit any bustneM In a manner whkdt cooatittitee a 
nuisance prejudicial to health, has called upon the Pub¬ 
lic eiervlce Commission to exerclee Its aathorlty over 
the transivortotlon comivaniee and prevent lujnrlous 
overcrowding on two erosatown anrface Uaea In this 
city, The Commission has replied that the ovefcrowd- 
Ing can be prevented only by banging out a sign Indl- 
eating that the car Is full ns soon as the ocenpanta 
numlver 50 per cent In excess of lu seating capacity. 
This would be to adopt, lu priuclple, the continental 
system of dlsplsying a sign as soon as every seat la 
occupied, thereby Indicating that no more pasoengers 
can be taken. In view of the enormous number of pas¬ 
sengers traveling day by day In this city, and the rush 
with w-hlch tho city’s dally life is (^rrled on, we believe 
that there would be a public outcry against the adoit' 
tlou of any such system—and this for the reason that 
rather than wait for a seat, the average American trav¬ 
eler Is willing to undergo tho IneonvenlcDCe of "strap- 
Imnglng." 

But, us the Hoard of Health points out, there Is an¬ 
other and better wa.v lu which overcrowding can be 
prevented, and that Is b.v putting more cars Into service 
during the hours in which the worst crowding occurs. 
It Is the practice of the transivortatlon companies, and 
(vHpoclaliy of the subwaj operating company, to cut 
down the size and number of trains betwtven the rush 
hours, If this were done judiciously, there could be no 
objection to the practice, but almost invariably the re- 
dnetiou in the numl)er and fre<iueuey of trains la such 
as to cause overcrowding to continue throughout the 
whole day The same conditions exist on many of the 
surface linos, iKvth In Manhattan, the Bronx, and 
Brookl.vi). 

The Boar^ of Health Is certainly within Its rlghta in 
drawing attention to this uuueceaaary crowding, and 
the Irritation shown b.v the Public Service Uommlwdon 
in Its reply to tlie order of the Board of Health seems 
to Indicate that the former body has not gone very wide 
of the mark in calling the Public Service Commission 
to account. It Is the duty of the Commlaalon to keep 
In very close touch with transportation cuudltlons, and 
l>artlcuarly slioold It watch this matler of overcrowd¬ 
ing When the Board of Health considers that the over- 
Cl ow ding has reached the isilnl at which the health of 
the traveling public la so greatly endangered as to call 
for a definite protest against the practice, the ptihllc 
niav rest assured that the danger Is a very reel one and 
that the possibilities of Infection and contagion due to 
the herding of rssvpie In confined simoes for a long 
period of time are a iKwlHve menace 
The present commlsslouer of the Board of Health Is 
held In very high repute in his own department, which 
Is thoroughly In accord with him in the protest which 
he has made The Pnhile Service (^ommlMiloners ware 
appointed to their very lucrative positions In order that 
the Interests of the traveling public might be thoroughly 
siifeguarded, and now that the menace to the pobllc 
health due lo overcrrm-dlng Ims lieen brought to their 
atteuUou bj so high a technical authority as the Health 
t'onimlssloner, the public will hrtd them to oocount If 
thp.v fall to do everything that la In thrtr power to 
remedy the existing eondltlons. 

Plant Aotographfl and What Th«y Mcfla 

T he dramatically Interesting Investigation out¬ 
lined In the article on Plant Autographs ap¬ 
pearing elsewhere In this issue Is highly slgnlfl- 
cant It was eondvjcted by Prof. JagadUt Chunder Bose 
as a continuation of a remarkable series of stndles 
which (mJmtnated In positive proof that Inorganic ragt- 
ter Is as respwvslve to crucial elertrical tests as oigairie 
matter. In other wortls, there ia but ooa matter, 
whrther it is living or non-living. The Investiganon 
described proves that there Is no diSerenoe twtween 
plant and animal life lu respense to entriroumeac, gpd 
that the barrier long supiwsod to exist between the t^vo 
is purely arlvltrury If all matter Ig altve, if It la wrong 
to set up barriers between the living and the aMi'llTlog, 
surely we must speak not of '‘scienoas,” but of “aol- 
ence." There Is but one matter, one edeDoe, one tmtit, 
and all outwardly different matters, all adenoM and gll 
truths are part of a greet unity. It Is poetieffSty At- 
ting that this should have be<m tauiffit by a deecaodant 
of Hindu philosophers, wlm arrived by sbeer tkpeinflfltlon 
at conclusions which he has verifled with tb« obl^ve 
methods of modem sdeuoe. In this mmtkglfle Ittrhe- 
ttgatlon, therefore, the synthetic tatdileetaal flmtbod* of 
the Bast co-operate with the asalytte gMtbod* of tbe 
West in a single nrinl In sclaime, nt l^st. Ml Mftffbs 
meet on a common ground of und M U ta nflllig, gKlHlllll 
half the naUons of the world iM gt'intr, 
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FliwM»««P»elie Expoiitioa NMn 

Maiijr U Uni ti tlM Falr.—Neuly four 

hoMlfwi State, aationa] Mtd intonuiUoiuJ aMoowtioiu 
have tiirmiy eignifted their intention to hold oonventione 
at San Wanaiaoo during the fair seaaon, and for thene 
ample aeoommodations have been made. Most of these 
will be hakl in the big Convention Hall on the grounds, 
but there will also be many important and interesting 
gatherings in the State buildings, a number of which 
have made provkitm for such meetings. 

Statiatlca of Nnmbera and W^ght.~The total weight 
in exhibits handled by the traffto department is 80,000 
tons. This hardly conveys an adequate idea of the im¬ 
mensity of tho exhibit soope, although speaking roughly 
it would approximate a ton for each exhibitor. Tho 
gross of tonnage meaaurement Is d00,000 tons. The 
number of individujJ paekages, Ijales, orates and boxes 
liandled runs so far over a million that additional figures 
would lend little emphaais. 

Onardlng the Rose*. —Rxposition guards have already 
l>een established to keep careful watch over the grow¬ 
ing rose bushes that have lieen entered by famous 
growers of tho world in competition for the $l,(Kk) prisu^ 
for tho best rose, hitherto unnamed and never liefore 
exhiWteU, which can be produced. This rose, when the 
award is made, will lie gdven a name that will fu-rtam 
to tho exposition, thus perpetuating the name and the 
glory of the exposition through the medium of a lovely 
I doom. 

Arrangement and Appearance of the Fair. —The 
Panama-Pacific Exposition occupies a space of 2} i miles 
along the water front of the Golden Gate, nestling at the 
fiHit of a range of hills that forms a fitting background 
for the piotureeque oollection of buildings, which, with 
tlieir dorrws, spires and minarets, is suggestive of some 
old lime oriental city By day the varied colors of the 
buildings against the verdure of their settings present a 
scene of harmony, while by night wonderful effects pro¬ 
duced by the flixid of electric light, ingeniously diffused 
tliroughout tho grounds, are entrancing in the extremi* 
The exhiWtion buildings occupy the center of tho scene, 
as viewed from the bay, to their right are located the 
liiiildings erected hy the different Slates and foreign 
countries represent'd at the fair, together with race 
track and fields for aviation and oul-door sports, while 
the left hand portion of the grounds is given over Ui the 
amusement features, a region known as the "Zone ” 

Bewildvriiig Array of Articles Sent.— From the safe 
eiiHlody and transferring of three grams of radium, 
swalliM in protecting coverings and guarded jealously, 
to the handling of the I,9()()-ton oxhihil of tho United 
Slates Steel t'sirporation llic dctaii.s of installation have 
run the scale of the muilifanous articles of art, industry, 
(•ommeroe and general aetiMty Eucalyptus trees a 
hundred feel in height and a fool thick at the hasc, 
palms from ('ul>a and South Amenca with a 24-fia>t 
spreail and a 4-f<ajt base, orchids from the Philippines, 
from Australia and the Netherlands, works of fine art 
liy world masti'rs, oeramics fnmi Italy and ikireclains 
from Austria and satsuraa and faience from Japan — 
(Hirishable and imiHinsbable, breakaiile and unbreakabh , 
live bc'avers from Idaho and stuffwi elk from ('anoda, 
lug and little articles of dress and fabrications lieyond 
price, all have liad their day with the elalioratc organiza¬ 
tion in charge of traffic. They all oam<' jumlihng and 
tumbling through the great arUines of transportation 
that led to the exposition grounds, but they went their 
separate ways tiirough the finer caplliarics until ll«> 
inmutest oorpiiscle was distributed to the smallest cell 
waiting for it. 

InstaUhig the Exhibits.—Four thousand workmen, 
working three shifts a day, a half dozen engines liauling 
istx and flat oars of exhibits directly into the cxiiibit 
palaces, automobile trucks by the score and drays bv 
the hundred, swinging dcirtoks and whirring winches 
by the doaen combined during the few days Ijcfore the 
oikuiing of the Fair to present a scene of high pressure 
activity at the grounds of the Panama-Paciftc Interna¬ 
tional Exposition. The work of tastaUinX'tl^e myriads 
of exhibits was something that few people can imagine 
Naturally the axhibilors delayed sending their consign¬ 
ments until the last moment, so that when they did 
iHtgin to arrive there waa an avalanche from every quarter 
of the worid. Countlnes crate*, oases and bales flowed 
in both by rail and by water, and except for an elalmrate 
and dfieient system of sorting and distribution, that had 
been oarefully worked out by the management utter 
oonfusiun would have aruao, for it must bo remembered 
there are 80,0BO exhibitors represented on the ground* 

A system of traqks led to and into every exhibition build¬ 
ing, and by means of these tte oar loads of freight, which 
the rgilioad oompa«ie* tranafeired on floata directly 
to the egposltioa dodki, were qnhjkly and without oon- 
fosion roa to partiauiar buUding to which the exhibits 
were oomilgpMd. Oboe theto, powerful cranes were 
ready at haa^ to Uttload and piaoe Urn heavy pieces 
directly Steamship* from foreign lands 

do«M ft 'l|faa«i4te pUsto'-AOd ahtgoas siwiiariy 
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Science 

Ta Bamava QarlU Flavor from Milk.— Recent in- 
vestigatio&s in the Dairy Division of the U B Bureau 
of Animal Industry have proved that tiie flavor of garlic 
may be entirely removed from milk liy blowing air 
through it while it is held at a tenijicraturH of at leaHt 
140 deg Fahr An exposure of ;g) minutes at 140 de¬ 
grees is sufficient to free milk from the most utiji'ctionaiile 
flavor. A somewhat longer exposure is necessary for 
oream. 

Hardy Spinaless Cacti. -The U S Bun-au of Plant 
Industry reports that in the course of its explorations 
in the southwest in quest of new s)k,cicH and varieties 
of nocti, three species have been found which promis*' to 
be of muoh eeonomie im|H>rtanno They ar<‘ rcniarkalily 
smooth and remain so under cultivation, grow rapidiv. 
and will l>e hardy in the Ban Antonio and Austin regions 
With the aid of these new forms in I'reeding oiieratioiih 
It is hotMwl to increase the cold-resistanc^' of the ordinary 
spineless species from 10 to 15, or possibly 20 d«,grees 

The Gypsy and the Brown-tail Moths.—The It S 
Bureau of Entomology reports encouraging progress in 
Its fight with these formidable jwsts Both insects have 
eonspiciiousiy decreased in numbers, esjieeiaUy the brown- 
tail, whieh suffered severely from the weatlier of last 
winter and from tho work of the brown-tail moth fungous 
disease and imported jiarasilus. The Bureau prcparivi 
colored posters illustrating the gipsy moth and its 
natural eni'inies, and th*“sc were jKvsted in all po8tofflc(« 
and town offices in infested districts Post cards Itcar- 
ing the same illustrations were distniiulcd b> mail and 
by the Boy Scouts. 

Relation of Malaria to Agriculture —An intensive 
study of the decrease of prodiuUiveness in an agricul¬ 
tural community due to malaria has Ihsui made by the 
Burt'au of Entomulogv in Madison Parish, I.* It was 
found that 12 families, cuHivating 24(1 a<T<'h of land, lost 
an aggregati' of Mb we«>ks dunng the croji-growing H<iason 
from this cause, or more than 7 weeks per family Th<' 
financml loss in this case was estimated at $24 i>er family 
Where the Ik>I1-wwvi 1 prevails the losses would Ik* much 
heavier, as failure to keep up the cultivation of the crop 
or to plant at the proper time gives tlie wwvu a decidtsJ 
advantage It is clear from these investigations tliat the 
present loss through malaruv in the southern States 
amounts to many millions of dollars 

Th* Cotton-boll Woevll, according to a rei>orl of the 
II B Bureau of Entomology, has clianged soniewlial in 
Rtruclurt' smc», entenug the Uinleil Stales, and has also 
iHssune aiiapUsl to greater seventusi of climatic Mon*- 
ovor. It IS now altle bi obtain suliswtence and |)ossil)l> 
to develop on certain plants rclatssi to cotton, among 
them b«siig Hitnarwi xyrutruf and ('nlUrhor iniHilurrala 
In some of the mountain canvons of Arizona tiic weevil 
has Us'n found on the stv-cnlUsl Arizona wild oottori, 
Thurberui thfapfnoiden, and this wesb'rn form of the 
insect shows oven greater adaptivity to <•1111101^ extremes 
than the easU'm vanctv llencc considcrat'lc fear is 
fell for the succt'ss of western eollon growing, and tlu' 
Bureau of Entomology has lieen making a si>eciul study 
of the situation During the year IDl.'J the w«*evil sprv'od 
over 17,700 square miles of new lerritorv m the United 
BtaU's, and eauseii a pnmarv loss in production of the 
area planted in cotton in that year of aUmt tlJO.OOO.tXM) 

A Humane Aigrette Industry. -The latest ‘‘Webster" 
dictionary says of aigrelU's that “they grow only during 
the bns'ding sviasoD. so that in olilaiiuug them not only- 
are the jvarent birds killt'd, but the young an, left lo 
starve The egnits prodiiciug them ar*' therefore fast 
becoming extinct ” While this statement is true of tlie 
aigrette industry as heretofore generally eotidueUkl and 
tile cruelty of aigrette hunting luo< l«'d to widespreoii 
legislation intended to discourage Iralfie in tliese featliers. 

It apjiears that a perfectly humane method of obtaining 
tho latter haa been evolved in India lu the Jounml of 
the Bomiiay Natural History Socielv Mr. Georg,, Birch, 
assistant commissioner of tlie province of Hind, rciHirts 
tlial t'grets have lioeii very extensively doiiiesticabMl 
in that province The birds an, bred in captivity, and 
are plucked of their “ospreys" or aigrettes witlioiit suf¬ 
fering any injury, just as in Uie case of ostriches The 
conditions of captivity make them more productive of 
aigrettes than are wild birds, os the young are taken away 
from their parent*, to be reared by hand, when about a 
week old, and the parents then breed again Thus the 
nuptial plumage, which is all that is oonimercoally valu¬ 
able, is assumed four times a year. The iiirds are liber- 
aliy fed with fish, and are so tame tliat they allow tliem- 
Bclvos to lie seixed without showing any fear. The killing 
of egrets for their piumage was prohibited in tho prov ince 
about 30 year* ago. The practice arose of snaring the 
birds and keeping them in eaptivitj, but this led to the 
cruel oustom of gtitobing up the birds’ eyes in order U) 
prevent their e*cape. After tho authorities put a st,op 
to the latter feature of tho Industry, egrt't farming became 
so humane and legitimate a bu«nei» as to render un- 
neoeisary and uaraMonakle the preeent law against 
abipping the feather* out of India. The industry has 
become extremelF profltabto. 
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Aeroiuntiai 

Exploiive Dart* Agalnat Zeppelin*.—R F Robertsoo, 

of Dublin, Ireland, has just perfected an invention de¬ 
signed for the destruction of Zcpiicliu balloons liv aero¬ 
planes He Is said te liavc ns-civcd a large order from 
the French and Bnlish arm> departments Tlic in¬ 
vention consists of a steel dart, lilted at its rear with fisli- 
luM)k-like [irojis-lions The dart is hollow amt contains 
an explosive whicli burns with a fierce sliarp tlamc 
When such a dart is drojiix'd from an aerojilanc msm a 
Zepiiclm or other gas lialloeii, tin, luaiks catch m the 
fabric after the point of the dart has pierced it and the 
explosive charge is ignited bv the pnllmg backward of 
a friction detonator As the explosion takes place inside 
the gasbag its effects arc expected to be disastrous 

Sperry Experiment* with His Btablllzer Ijiwrcncc 
Hperry has lately been cxiienincnting with his automntie 
fly mg iaiat around New- V'ork, and among other things 
has tested the automatic volptaiic dcvi<-(« in coiinis'lion 
with the gyroRcoim (sintrol It is rcjairU'd tliat tins 
IS a small mstriimcnt resembling a wimbmll. which a,Us 
u/>on an electric switr-h, j'ultmg into action tin- niixilinry 
motor that works the controls The action obtains only 
when the wmdmiirs sptstd is ri'diiced through the slowing 
of the a«>roplanc by engine stoiipoge or other caiiHc wlien 
the elevator is o|>erated U} Ilead tile craft downward 
A curious ai'cidcnt occurred during one flight, when a 
small sheet copiier patch on the (iroja'llcr loos< ncd and 
was shot througli the hull of the boat, causing a leak 

Eight-cylinder Motors Exported. How ituiekly the 
Amenean H-i>yliiid('r gasoline motor has foned its way 
U) the front, is jilaiiilj shown ii.v llic fa,-! that one of llu> 
latest lV(H>s of this motor is usial in eertain hydro-aero¬ 
planes, which have lieeu ordiTcd bj the Allied govern¬ 
ments The motor in (luestioii is the Hershell-Hpillnian 
engine, whieh is Is-ing used m at least two of the 1*115 
models of motor cars Its flexibility, laiwcr and lightness 
liave servisi to draw attention to it as a iirobable motor 
for imroplanes and hvdro-a<,roplanch it is reported that 
tlic (Jcrinan government ha,s lodged an official protest 
against tfic manufacture aud export of these motors to 
the Allies The protest was disallowed, and the motors 
an, now Iming installed m liydro-aeroplanes at Ham- 
nioiidsiKirt, K 1 

$5,000 for Army and Navy Airmen. -When Glenn H. 
t'urtiss bsok part m eomiietitioiis he found that trophies 
were great inccnlives lo gisid work, and to proinoUv 
heaithv emulation and to aid in llie developtiieni of 
a»,ronaiities m tlie army and navy hr lias not only offered 
a iropliy worth $5,(MX), to la, competed for annually, but 
will give five purses of $1,(XX) ea< h to those a<<s)mplish- 
ing the Ivest results Tiiese prizes are offered tlirougii the 
Aero t'lub of Amenea, ami the rules of the contest will 
la, arraugtal I'v a lominittc (smiiaised of inemta'rs of the 
dull and of tlu- army and navy That somi' encouragi*- 
ment IS due to llic progressive men in the Government 
service will be apjius-mted wdien it is jaunlcd out that 
the appropnalioiLs ina<lc for us-ronuulies tor the (suning 
j'lar bv the tduted^htaU-s Govcrnmciit will not permit 
of the maiutcnance of more acroiilancs lluin Montenegro 
or 'i'urkey has 

Seaplane* for the Navy —Bids on the farst open com- 
ja-tition for iiydro-aeisii,lanes for I he United Statss, Navv 
were opened on February 27lh, and the department was 
mudi gratifiv'd over the fa,-i that tift'S'ii com-enis partici¬ 
pated Six miw'luiie.s are re(|Uin,<l, and the general 
s|)t«;itleat!ons call for builancs of a semtomg type lo carry 
two js-rsous, guns, ammunition, wireless outfit, and a 
eerlaiii amount of armor A speisi of from .V) to H() 
miles pv'r hour is nsjuired, anil tlu-y are lo weigh tM'lwisin 
2,.5<X) and It,(XX) pounds, witli an average' carrying cupac- 
itv of (XX) iMiunds All information as to the plans and 
details of the proposisf inachini-s is refused, so that anv 
comparison of the bids as submitted is imisisstblc Tin- 
following IS a list of the bidders, and the prices named hv 
ooeh for a single machine it w-lll be noted tliat the 
Gallaudet Company Imls for but a single machine, ami 
the B F. BturU'vant Comjianv and Itm Tygard Kiigim> 
Company pul in figures for the powei plant aloim 


Ain-rafl Company, Inc 3IJ,K'2() 

The Burgi'ss Company 11,(X)5 

The Curtiss Aeroplane Conijiain 17,1)25 

Gallaudet Corapanv, Im- 1K,(XX) 

Gnunell Aeroplane Com pain 15,(XX) 

William C Hurst Il.tXX) 

Peopli Aorojilane Corporation 7,;XX) 

Shaw Aero|)lane Corajiany 8,.5(X) 

The B. F, SturU'vanl Companv (mouir only) 4,;i'25 

Thomas Brothers Aeroplane Coin|,anv H,1XX) 

E Thomas Brothers Aeroplane Comjianv 12,<)80 

Tho Tygard Engine Company (motor onlv) 14,(XX) 

The Wright Comjianv 15,tXX) 

B. Stephens & H<in O.tXX) 

Q, H Armitage H,350 

A. M Herring O.SXX) 


The specifications under whu’h tlu- bids were sub- 
milled included a numlier of lieads, and it will rwjuire 
some lime Ui classify and consider tho Ugures oonuuued 
in the bid*. 




246 

A Machine That Re¬ 
members and 
Forgets 

By W. H. D«ftrd«ii 

A MACHINE that CHii 
learn thlufta and tlicii 
will forget them If It 1 h not 
kept In practice, that can 
form habits like n living 
being, and la, In fact, In¬ 
tended to Imitate the moin- 
ory processes of life Itself, 
has actuail.v l>een Itneiiltsl 
and built It Is now at¬ 
tracting the ktHMi Interesi 
In the Hiuall clrcU' of wieii 
tlsts who know of 11 He- 
Cfliise It has a mennir.v like 
a brain, \er.\ llmltetl, of 
course, but astonishing 
enough e\en at that. It might I 
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r (on the rlfht) and recdvcr (on the left) of the 


An eiample o 
Is- made to do 
student could ei 


the hraln-inaehine could leadlly 
diow Its inar\el Any electrical 
1 a little apjiaratus which would 



Mechanical brain of the remembering machine. 

inott' toward the wanutli of a fire and then would move 
hack again wtnn it came so close that the heat was 
excessive .Such an apparalus. not at all wonderful In 
Itself, could he attache<l to this hraln-machlne and the 
wtaiders would Is'gtu If a lire was placed near the 
machine It would move toward the heat, like a llltle 
chilli or an animal who felt cold When the machine 
came so close that the heat was excessive. It would 
move hack like a child oi ati aidinal who had come too 
close and sulTered a hum 

After one or two such ex|a>rIoi)Cps. the hraln-m.tchlnc 
would have learned lls lesson If Arc were then |)lac<>d 
near It. It would not move up. lu fact, It would jirob 
nhl,\ hack awav as If It were afraid of lielug burned 
Vgalii and again the evperlmeiit might Im tried, and the 
niHChlne would keeji awav from the Are However, let 
I he machine rest for awhile, Na.\ over night, and It 
would forget Then, If the Are were placed near It, the 
nnichlJie would nnue nii and again tm burned and Jiim|i 
back This would leach the lesson again and the 
'bnlilt of not being Iniined would have again ls*en ac- 
i|uire(l bill onl\ fiis|iient ex|H*rleiice would keep the 
iniichliic from forg.dting 

The Iniioloi of this (Uiloiis ii)>jmratus Is not a vls- 
loiiarv dreainei bill a inactlcal inecbanlcul engliieer, 
S HenI Uiissell of SI 1 ,,nls lie has b.s onie ilee).U In 
tiiesusi 111 llie whole m ieiici' of rierie and brain sfudi 
The Idea eunie |o him Ibal the englms'rlng profession 
has so far ionirllnitisl llltle oi iiotblng to brain studv, 
and .vel luobnbh has mm b valuable knowledge that 
(Olild Ih' used there, and s<, lie detiTiiilned to help tin- 
I»s.v< hologist h.v lonstnietlng a inei hanlsm w ht< h had ns 
Sis'latlve nieinorv, thus piovlog Ibat asses Intlve niemorv. 
at least In some form, could be a matter of meeUaritsm 

It Is a simple priss^ss of the neriotis svslem which 
Mr UuHsell sought to imitate If an impulse priss-eds 
along one nerve ebannel In an animal, and then, when 
It gets to the end Invarhihly It Is followed hv a second 
tinpuls<‘ along a sis'ond channel, and this seijiieuce is 
re)s*atetJ often einmgh, there will soon he what might 
l>e called a short-cut channel from the hegliinlng of the 
Arst Impulse to the end of the se<*oiid Impulse, the 
starting of the Arst impulse will Is* enough to cause the 
HtS'ond action An essential part of the machine Is a 
valve which will o{>en wider the more often It is used 
and the more receiitlj It has been used This valve Is 
the ordlnarll.v dull nerve clwuucl that develoiw into an 
active ojten HTannel with fnsjuent use. ('ompreascvl air 
ninv be used for jiower, and thus with the use of this 
valve ihe amount of power applied at one place deitends 
upon how often the ytower is applied to that one place, 
and how recently'. If the latwer is applied often Ihe 
valve o|)ens wide and acts ut that one place surely and 


effecttvelj, but If It la applied seldom, the valve only 
ojieiis slightly, and moat of the power will go to an en¬ 
tirely different spot and accomplish an entirely different 
result 

The diagram represents one of the transmitters of 
Mr KuHsell's machine and showa Its essential principle 
The slide valve 1 la shown at the extreme end of Its 
inward stroke, or stroke to the right, ns In receiving a 
signal, and this Is known as the spur valve. When It la 
ill this txvsttion It c^ns iHvrts 2 and 3 to admit pressure 
(In this case we shall assume that hydraulic presaure 
Is used) It Is the Anal destination of the water enter¬ 
ing iMirts 2 amt 3 that determines whnt action shall fol¬ 
low an Impulse The spur valve spring 4 Is now com¬ 
pressed The pawl 6 which la attached to the spur 
valve Is pressed by a spring Into engagement with the 
ratchet <1 Valve 1 alldea over the lag valve 7 and the 
ratchet valve b 

The ratchet valve 8 Is shown In the Agure In Its orlg 
Innl iKistllon or right-hand end of ite stroke When 
valve I Is la'rmtlted t<» make Its return or outward 
stroke the valve K niov<>s also, pushed by pawl 8. hot 
valve S cannot move far, as the pawl is soon tripped 
hv the lug on its lop striking the casing When the 
ratchet valve H is thus released, It movee back to the 
right, driven by lever spring ft, acting through ihe rock¬ 
ing Anger 10 As this action la taken, the dashpot 
plunger 11 is driven back by the force of this same 
spring Ii. and coiiveraely, when valve 8 sIMea to the 
left, It svicks air into dashpot 12 through a check valve, 
and this air can only pass out through adjusting cock 
I." in this way the retnni stroke of the ratchet vahre 8 
Is very slow, lietng controlled by the speed of the air 
IHtsHlng out of 13 If the time Interval before a sec¬ 
ond stroke of spur valve 1 Is long enough, ratchet valve 
s will have reaclted its original posltlou, and Its second 
stroke will Ik> the same as ttie Arst and lag valve 7 will 
not la> moved If on the other hand, the time Interval 
Is HO short that the sifoiid stroke of the spur valve 
I tunes before the ratchet valve has arrived at Its orig¬ 
inal iiosltlon, the ratchet will cause the ratchet valve 
to advance farther to the left tlmn beftire, and hence 
the lag valve will be advanwl farther to the left Now, 
the farther valve K moves to the left the greater will 
Is- the effective oitenlng for water pressure from port 3 
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pnttoittm to Hie 
<t«gvkl 

la oHtor wpClb*,' 

aa*s#V 

etoine hatwjwA In 

the cMe of % T, 

the fttCther It MoipM td ttUi 
left the frM0i> 4rai he the 
effective opeuliif; feh wnber 
premave froiu port 3 to 
iMue port 18w 
Its appMcatlou to the 
Idea Is simple. !!%• more 
often the spnr velTh 1 
operated back asd forth tiM 
Mgger will be the opmtmK 
through S and 14, or the 
more active will be thla 
The sine of that opehlog te oootndteci 
by valve 8, and It will be seen that the forgetting part 
of the machine la the dashpot 12. When the idtmger 
11 Is ptudmd all the way In, the machine turn forgotten. 
When It la pulled out, the machine rmnembers, or keeps 
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A Modlled form of 


the 3-14 channel ojven. By allowing the air In the 
dashpot to emaite slowly through 13, the time In whlt^ 
It takes the machine to forget can la* controlled. 

tn combining a number of tlmae unite together some 
more ingenious mechanism has been made, but the unit 
Is the eeaentlal prlnctivle 

Untvenal Sun-dial 

I N the BciKN'nnr Ameoican of August 10th, 1»12, we 
described a sun-dial similar to the one shown In th*» 
accompanying engraving, but which, unlike thla one, 
was not adjustehle for various latitudes. For the h«te- 
At of tbuse who did not see the original article, we will 
explain that. In use, suu-tUnls of this tyiie ate swung 
In a vertical plane until the shadow cast by the gnmnon 
falls on the “sun line.” In the prment case the gnomon 
shown in the uiqier right-hand corner, contains a kej’- 
hole slot, and the sun-dial Is adjusted to center the 
light Khlnlng through this slot, uiton the sun-ltne. Then 
the time may lie determined by noting where the plum¬ 
met line crosses the forentsm or the aftevnoao boor line, 
as the case may be Of ctairse the point of attachment 
of the plummet line roust 1 h> adJuAted for the day of 
the year, as a moment’s consldemtloti will prove. At 
sunrise and sunset the shadow of the gnomon la horl- 
aontal, and the plummet line must lie parallel with the 
lines connecting the forenoon and afternoon hour 
(turves. 

But 111 the latitude of New Y<irk, for lustaDoe. the 
sun oets ut alxmt 4 3ti in December and 7 uW In 
BvWently then the plummet should he hung from thf- 
feretit isdnts nt different Umee of the year. Vo ptwrtde 
for this adjustment, tlu- sun-dial her*' shown has m sec¬ 
tor graduated with a date scale, and a pointer carrying 
a button to which the plummet IJne Is attached. 
Aa the pointer la mtived to the data on which 
the obsorvatlon Is taken, the button which alWca 
freely ou the pointer and also in a -Blot cut In 
a celluloid plate, travel* on a straight line inotaad of 
a curve. The arrangement is surti that thO pUuahiet 
is adjusted for the variations of the suh'a dccWOgttOn 
at different days of the .voar. The actual valtw of Hw* 
deeltnatUm may be read on a scale on Che aertw. If 
this sun dial Is to be used In saote Hus one lartfode, 
a further adjustment fn necessary. TtiUl tf jjwvlded 
by ihaklug the sector imivabie w«h mipsrt th a Mpllde 
scale. Our iilurtrutlon shows the aeotoa a4}aartH to 
latttode 40)6 degrees. The eenukid get 

with Its slot centered <iver the poiwt Urtte#* ha0trt!>»0« 
of the sector crosMe a flaed yortfCHl 
the pointer may be «et for the 
nay be used as described abova, 
ingealotM Is »r. W. , 
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*^wMplat"—AiioUi«r bUiid kUoy oceapattoB. The regulkr frade achool has been unable to develop these boys. 


The Educational Scrap Heap and the Blind Alley Job 

The Need of Opportunities for Workini^ Youth 

By L. W. Dooley 


A MATTKR tiiat Is {if ffrcat eeontimlc and vawt hocIo- 
Iflfdcnl importaitee lir the raptdiy geiwUiK «nny of 
the unewiVloyed, tbn ppeat maifirUy of whom are not 
(juaHabd to ail ixadtluDa requlrlnti: akill or apt^ol tratn- 
lug, and yet tuck the education necenaary to enable 
them to undertake auytbtng hut roanuai 
labor. That the aoaree of tbeiie cotHlitloiw 
lies Ln ooT educational ayatetu la explained 
In an article in ttie current Umuc of the 
anaaTirttJ AuKaicAa atireuuicNT by L. 

W Dooley, who dIactuweR the aubject at 
lencth and makf'M practical ivmedtnl aus- 
KcatloiiM An outline at thin article la 
(dvpii In the followtna imrairropba, and It 
la erldent the article is well worth the 
atieuticni of all liitereated tu aoclotoKtoal 
condition a. 

Waate la reiiugiiaiit to oa to-day. Thia 
same cry of fitvolor efticieucy of the mod¬ 
ern time has entered our educational aya- 
tein tatlxwia and pulillc aplrtteil men are 
crttlclatnir our aclHKila through the iiewa- 
Iiaiiera and magnalnee. They claim that 
there la great waste In our achoola. the 
esaential ta oeRlccted, and the boys and 
Ktrla are not properly prepared for life. 

The practical atiaudotiiueut of the appren- 
tlceahlp In the country, except In a few 
Isolated plaoea like Brown i Sharpe 
Mannfactarlng Company, la bringing about a want of 
aliUled wortimeu which the modern htduetrlal ayatem Is 
falling to atipply On the other hand. I he great nnmber 
of unakUled workera have Increased, and all of them 
have not been able to itbtain employment Ttie great 
bidUNirlal detuaiid of the [iresent and of tbe recent past 
In making thla want felt, aaore and more shariily. The 
whole ootmtry la awakening to the necessities of the 
case and demanding a remedy. Omatrlaed edncatlonal 
forces ate moving rapWly In the direction of making 
our school ayatem more practjksal. There can lie but 
little qpieatien that our school gystem has 
lagged behind the den-lotmietit of fh<ww> 
forces of huatnesH organlagthni with which 
they ahontd he dearly artlcalated. our 
school oystera la only Jnat now entering 
upon the stage of efIMency Which Indua- 
try ha« tong idwe coiuddered. Ncavadays 
cdncatbmal hxperta are liestpnlng te sec' * 
that the dull pupHa onn be reacued and 
that stiipMlty htte vartoiw causca. a great 
many of which may be cured. In years 
gone by, if a girt or boy did not get on 
whll in ochwt, Us or aha was amat likely 
noted a* btsthg Jak plitln stupid, and 
oaMad «.duneei and gJlhwad to drag along 
until thr di^ dbtue when fhe/ w<hdd lMiv«r 
Rhodl uhilMfW hare .Mm referred 
to e# eevep hm^ of ptMite ecboei 
s 7 afeiib>'tjki;i« 3 Mitii^ sorwrlMgip, daSf 
id&eted>>^^'^. .ipsgguut laMei gyiiitefgi 'oa 
woMtseeti, «Mi 


such os messenger bo}-*, attemlanto Ui iMiwUiig alleys, 
doffers in mllU*. ottendaiits in glass factories, etc. In 
which the exiwrleiic*' gained uilder tbe pr«*Menl Indus 
trial and educetlcaial coudltlous is said to form no 
hnels for advancemcut into more skilled and Itetter isiid 


lother 


dill In the niml communities 





■ In tlic 


Trolnlag for a aidlled trade. 

work as the child grows older. When tlicw- young men 
reach the age of eighteen they have passed their use 
fulness In this t.v|»e of Juvenile work, and find there are 
not posltloim emmgh for them In other iwrts of the mill, 
and they leave and form <»ur great nnsktllcd army 
In order to reduce our wM'KlIed educational serais 
heap It is iiooesoary to change t»ur school system so that 
It will educate the w'bole boy and girl of this day A 
manual traluiug department should b»- attached to 
etery school In thla country, t'lilldren .should be taught 
as aotiu as they go to sch{K>l to tiae thoir bands, as the 


list net 0)1 tile jirliiclple arlmittisl In 
)ws or cares nni thing about (hIuchMi 
secure a gissl training for the min 
end the m-IiooI life n 1 the ii 
l)erto(l. fonrtet'ii \enrs of age 
ens<> of foi'(>lgneis, as s(sin as they <'Hn 
IWHs an examination, hid lo insist that 
every hoy shall sisunl n eeilaln miinher of 
hours a yyeek under (slueatlonal training 
and sound leaching I ill he Hatches man- 
InsMi 

In order lo oyexsiiue tin* educational 
weakness of our preseiil dead end or hllud 
alley occuimtlons, we musi provide opisir 
liiiiltlps for working youths on a part Him- 
system, an ednenitou yyhloh yytll mts’t with 
flieli Interests and fastis, assisting each 
to Iss'iiine pioflcleiit In some line of yyork 
lhal he may enter after passing his ui«‘- 
fulness in Ihe so-called hllrid alley posl- 
lion tlnr pulillc sohisil system sliould 
audit our si>clal accounts and piihllsh Ihe 
opiMirtunities iiyiiilable to voting iieople 
that they may eh(H){M> their life work 
seientlflcally. ainl In this way re<luc(< 
our s{'rai>-h»»np of uiisklllotl lalsir lo a 
minimum KItnd alley Jolts will then 
|MirtH of entry Into more skilled and protltahle 


)H>sltloni 
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Toothbrush Holder and Sterilizer 

T HM man who enros to suhjeel his tfsithhrush to 
a mlerosysiple examiuution will find that even though 
hl« teeth and ginas are In sound eojidltloti, Ihe bristles 
of his toothbrush will Im> swarming with millions of 
organisms This Pithy eoiidltlon can lie ko|>t down to 
synm* extent by th<‘ use of anllsi'ptie tisithisiwdors and 
pastes, but a still more effeytiye metlxsl has nssmtly 
Iveen devlwsl, which will render the hriish 
absolutely sterile Tbe htindlo of the 
lirusb Is made hollow and can ts' nn- 
s( rewed from the hriisti proisT forming a 
leyeptnele Into which the brush may Is' tn 
serte<l Ivislde thi< handle a dlslnfeetant 
Is kept yvhhh will sterlllr.e the hi nsh The 
brush w*al(sJ Iji Us hollow bundle makes 
n very I'onvenlent package for travelers 
who now have ditbeully tn kts'plng tlielr 
hnishes out of eoninet with dirt 

The Supreme Court and Unfair Com¬ 
petition.—The Supreme Court m the case 
Involvlug I. K Waterman Comiiany iitnl 
Mfslern Pen Ceaniiany among other tilings 
said that when the use of his own name 
Uiam hls goisls by a later lompetllor will 
and does lead the puhlle to unilerstand 
that thtwe gtsKls are the pnxlnet of a eon- 
{■ern already esfahltstusi anil well known 
under that name, and when the iiroflt of 
the cfmfualou Is known to and. If that be 
material, la Intended liy the later luau, 
tbe law will require him to take renuoo- 
able precanaoua to prevent the miatake. 
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The Commbsioner of Patmto on Compolsory 
Licenses * 

T linUIC Ik aultullon grovvliiE IsrEt'ly out of the t'on- 
(iltloiiK cM'HtHl In tile war, In favor of the lutro- 
Uiiction of coiiiiiuNoiv tlcoiiKo and oomimlRory working 
of luUi nt' !n lliiv I'ountrv 

Tbe ('iiiliiirraKsniontH of tho firoapot Mltuatlon aro pt>r 
liapH inoKi k(a'nl,\ felt In the dve and lirug trades I 
Khali not undertake to mitilinlxe the dittlenltlen, but tliej 
I'ortninh do not all arise nut of our [vaterit evstem The 
ilimeultles are isavnomli Thev are ver.v aoute in (Jrent 
Hrttaln lii aplte of iirovlatoin. of hei imtent a.VKtem 
nhleh we are urged to adopt If all of the patents now 
held b\ (JertuanH and not worked In this eountrv, re 
latlijK to cheuildils u-wl In theHc two truileM W'ere 
thrown open to the public, it w<inld Involve a laige In 
vcKtuienl of capital to piepare to manufacture llieae 
clieinlcnlK here At a conference held in (he othce of 
the Seeretarv of live Interior Kborih after the wat 
began, the htniement was made b\ an exigrt in the d.ve 
trade that It would revpilre atsmt $lfKI,(Kkl of invest- 
nient |ier ia)loi to suiipl.v the market of the I nlted 
Stales with dves The isvlnt was made then and Ivav 
laa-n freipieutlv made since, notahiv in the Inurnn) of 
huluKtiinl firtfl HniniK'i rinu f’liiniiili n of Novetiilver 
illl i, (hat protv'cfion against lesinnptloii of eomiH'lltlon 
fioin^ (Jernianv In e\(VK« of what Is now ivrovbled li\ 
(he Tariff \ct. Is essential I shall not discuss the 
tariff, tiiif limit iriv dkscnsslon to proiw>s<sl ebaiiges of 
oui [latent laws 

'J’he first thing to lie eonsldeied ts (hat C(mipulsor,v 
woikliig revocation, and conipnlsorv licvmse must Im* 
made iippllcahle to all patents granlHl In this (onnirv 
It has Ivevui profawed to limit them to imtents graiitevt 
to foreigners W'e had a somewhat similar provision In 
our law from Itk'tH to 1 h 7(I Hut the entire laxlv of 
titvodes known as the Inlet imtioinil ('onveiitlon which 
have lH>eu negotiated sinet> that time are based ui>on 
the fnudameiital provision of Artlele ,1 that "The suh- 
Jecth (11 citizens of ('iicli of the contracting countries 
shall eiijov In all of Hie other eonntrh's of the union 
the advantage which Hie leaiasTtlve laws now 
grant, or ma.v hereafter grant to the citizens of that 
eiinnlr,v " This artlele emhraees not merel.v [latents of 
utllltv and d(*slgn, hut also Inide-marKs ,\nv ileiuir- 
tiire fioiii tills eonveiiHon would render nngntorv Hie 
wolk looking to enlargement of trade which has las-n 
done In ciniias thin with these treatl(“< during more Hiaii 
thirt.\ years In addition to Hie [iiterimtlonal t'oiiveii 
thm, we liave a si>eelal treatv with Oermaiiv pro 
rlHlunid August Isf, IlKKl, which has Imen llherallv eon 
struiHl by the (lermaii (ourts In favor of \merlean elH- 
zciis We mav 1 think llierefore dlsuilss all sugges- 
tioriH that Hies*' new provisions la^ llmihsl to foreign 
patontees. 

A recent report traiismlHisi h\ imr Consnl Oeneral at 
Isindoii dated OcIoIst 'JtliKl THl, slates that at the 
end of 11)12, after the Vet of liHiT imd U’cn in oiiern- 
tloii iu Hreat Hrilalu for Hve v(>iii*h, about Joti.tNK) jver 
week was ladiig [sild In tJrent Hritalii as wages In fue 
fortes t'Sfiihllshed hecunae of the coniimlsorv working 
features of that \ct, and that hv the end of IPI.'t, $U>, 
000,()(N) had In'cn siamt for factories and eiiiilpment 
This sum divided over five or six veais Is not verv lui- 
(iiesslve, Imt leaves amiile riHim for (he arguinenr that 
the dlstnrhiinti* of the patent svsteiii IntriHlueed hv this 
comptilsorv feature outweighs the [icenniaiv advantages 
assuming the lattei to ls> enllielv genuine 

In (Jreiil Hrllaln a < nrlons resnii has been evolved hv 
Judicial (oustMiction Among the cases reiairted In Hie 
llluDtidlf’fl OffIddI .Iddindl l.s rinit In the matter of 
Hnisoliel(s's patent ( llHil) .lininuil [iiigi' 22s) Here Mr 
Justice I'ailo'i held th,it Hie ([iiesHon Is not ivlielh<>r 
thv market of Kngliiiid Is -.upplhsl iniilnlv or satisfae 
torlly hv nninnrnclni e of Hie Invenllon conducted In 
Hngluiid, hut w hetliei Miigl'i 11(1 (s one of Hie great com 
ineiclal nations of the woild is cnjovliig her fair share 
In the miinnfnctiirlng and maiketlng of the Invention 
See what a vast field siieli a coiicliislon o|s ns The eii 
deavor to invesHgatt' the trade ol H(e nidnstriiil world 
III Hiiv patented article, and tin i|nesHoii what |>io|)or- 
thin (treat Hrllaln Is entlHcsl to in view nf lici sijnidlng 
as H uiunnfaetnriiig nation, would Involve, If adeipiiitcdv 
gi.iie Into, a record which would make the .Selden iis-oid 
look like a Webster's sja'lllng hook alongside of oia‘ of 
Ills unabridged dlcflonarleH 

111 an address heforv' the Hoiiid of Trade last Imie, 
Mr law enstein, to vvliose efforts the passage of Hie re- 
(lUlrenient of Hie eompulsorv vvorhliig was largelv due, 
while claiming Hint the prosias'f of henetll from this 
HCH'tlon was bright at the start, frankiv adnitts that It 
has tveeii a failure He allrlbutes (tils not to the dlffl- 
cillt.v which 1 have jsiliited out above, hut to an oiilnlon 
(‘xpreased h.v Mr Justice Parker, also in (he llatseheks 
case, to the effect that the burden of firoof thin the 
manufacture-U on mainly or cjccluslvelj outside 

* Addrcin by the flon ThomM Ewlnl, Oomnilwlonor of Pat 
onta, before the AoievtcM) Patent BfUf AMOctetlon February 

goth, 1915 , 


of the T'lilted Kingdom mfMt be borne by tbe petitioner 
for revocation Mr. Levenetelfi aays. “The miachief, If 
I may cull It so, became at once apparent tVhilo we 
had about seventy-three applications up to the end of 
Mioi), there was one patmit revoked In 1910, and In this 
Insiuiiee 1 suppose It wau revoked hecauae of no de¬ 
fense ill Iftn no proceedings were rafted. In 1912 
there was one aiiplloatlnn, and In 1915 there was one 
rev ocatlnii " 

In Hermnny during earlier times they had a drastic 
(•( mimlsory working enactment, but since 1911 the 
working elausv' has been snhstaiitially identical with the 
clause in the Ilrlflsh statute 1 am not informed spe- 
elHcallv us to how It has worked in Germany But 
HuHoIh Ttaymonvl, an einliwnt German authority, In hts 
pnjier published In the Reiavrt of the luveutlgatlon <rf 
Ihe I iilHsI States Patent Office (1012, pages 43-(l-4(15), 
snvs "l do not know of a single liistniice lii which A 
firm, to comply with the vvorklng clause of a foreign 
imleiit law. hua started a bnnn fide work shop to supply 
Hie market of Ihe country governed by such law, and it 
stands to reason that In the great majority of eases It 
would he eominerclBlIy much more rational to ahendon 
the foreign patent and endeavor to maintain, without 
liiileiit pnitwtlon, whatever footing In the market had 
been gained *’ 

.ts to the eomiiulsorj Ileeiiae provisions of Germany, 
(treat Hritalii, and Panada, It Is a well-known fact that 
nil to the time of Ihe outbreak of the Kuropean war, at 
any rate, they have not lieeii applle^l Hr, Osterrleth In 
his pui>er published In the lleiiort of the Investigation 
of the 1 lilted Stutt's Patent (MIW (1012. page .'ITOI. 
slates that this ehnise in the German law proved most 
tneffeetlve, ‘as no single ease of nwoontlon on this 
giouiid has Iveen known.” In Great Britain almost no 
appllealions have been made for eompulsivry licenses 
There is no such case rejsirted In the whole volume of 
the IlluHtrntvd Official Journal for tbe year 1000 loiter 
reports show that the same state of affairs existed down 
to the «nlhn>uk of tbe Kurofiean war In Cmiada also 
no compulsory license has ever lieen granted 

One reason uii<|uestlonahly ts that without the free 
rxv-oiierotlon of the inventor and patentee. It Is Imprac- 
tlcnhle to operate under a license because of the dlfll- 
euUy of manufacturing on a commercial scale anvthlng 
vviih Ihe development of which one Is not familiar 

There Is another otijectlon which is, 1 think, even 
more ImportanI If a eompulsorv license provision Is to 
la* effective It meaiiN a new class of litigation rcwpectlng 
proiverty which la almost fatally burdened with litiga¬ 
tion under present conditions 

If It Is not to he of any practicable effectlvenesa. It 
Ilf course should he avoldetl It will neceasarily reduce 
the value of patents The mere prospect of Increased 
litlgHtlon would Insure this result 

Mon'over, Ihe [sdlcv of compulsory license mines a 
iiuestlon of the theory of compensation of (wteiitees 
which I think will almost certainly resnilt In great hard- 
shift I>'t me cite, hy way of Illustration of my iKtlnl, 
Hu* fuiiioiis drug know'll us "tiOti.’' This numlier means 
Hiut there had been 006 exiierlnients. OOR of which 
fulled to produce the deslnsl result satlsfactorlh This 
Is an exaggerated ease, douhtless, but It Is character¬ 
istic of Inrentloii development that the losses Incident 
to failures which precislo the flnnl success are large 

Yet when the eom|tensntloii of the patenti>e Is to Is* 
(Iel(>imln(s1. he must In order to defend his property, 
piesent all of the fulliirtts uiid their hearing nism the 
development of Hie Invention The chunees are far 
nion Hnin even (hat In the end the rule will lx* merel.v 
to grant fall comriensatloii for the enjoyment of Ihe 
final siicc-esHfiil Invention as If 11 had been struck off at 
a blow It will certainly very difficult to induce a 
eonrt lo grunt ix-turn tm what will lie Usiked uisvn ns 

Dr. Rittman’s Chtfoline Procem 

4^F,t’RRTAny OF THIB INTKRIOR LANE recently 
I* t aiiiioiiiieed the dlacovery by the United Htat(*s Bu- 
?(*an of Mlties of two chemical processes, one of which, 
it Is claimed, will he of tremendous importance to the 
oil inilnstry, greatly InereiiHlhg tlie sttjiply of gnsollne, 
while the other will give the United States the Impor- 
(ant niuferbils necessary for tbe dye Industry and tbe 
iniinufacture of high explosives used In warfare and 
in euginis'ring operutlouH, 

'The first of these prixxtsses promisee to enable the 
indeivendent retliiera in this vMiuntry'to Increase their 
output of gasollue from petroleum 200 per cent or more 
With an estimated producthm on the pert (jf the Inde¬ 
pendent refiners of 12(000,060 barrels of gasollue In'a 
year, this will mean an output from the Independei^ 
alone of 56,000,000 bnrrela, grtwffer {l»n thr'total pro- 
ductloi} to-day from gll l 


Tbe sfssuid proeesa includes tbe nMmofacture trqiB 
< rude petroleum of what 1* k^iwn chemically ru tolqdl 
and IveuMd, both of which' have heretofore been olt- 
lained from coal tar. As Germany bos speclallMd fKr 
beyond other couBtriea In by-product* from ami, tb« *ad IvdtIW voUlUtHrtem, 


Unltiyd Sthtee and the of tjher w«i)<l bmm d«A- 
Inatad hy that country a* regwtiR prpdtfcM «f 

toluol and bensid whRttt MC tlM'imiXHrtIWt MMM'^ 
the producUnn of dye etnSb and hl^ «X]jta9)mv nsd 
eepeelaHy sroofceie*B powder. 

The dtoooreror of tb(»* two wBiabte tiPtxiw Biin,' mtUs 
many years of reaeandi, 1* Dr. WoltM F. H UtilMtn . 
cbemiORl engineer of the Bureau of SUaeo, tbe work 
having been done at Columbia University, New York, 
tbe tacllltlee of the laboratory there having been turned 
over to the Federal Government hy President Nlcbolaa 
Murray Butler, 

It la (fialmed by Hr. Blttmon that hie protjem le safer, 
simpler and Is more economical in time than proeetwee 
now In use, and these are economic factors of great 
Itnportaneo. With a steadily Iwreuiilng demand for 
ga«o)lnc for nutomobtleH. motorboats, and englnea, thin 
fortunate discovery comes at the inrr^r time. It in but 
two years ago that the automobile industry, fearful 
that the supply of gasoline might not be adeiiuate for 
Its rapidly expanding hualnees, offered through tbe In¬ 
ternational Association of Recognlced Automobile OlUbs, 
a pri»e of 1100,600 for a substitute for gnsollne that 
would cost less tbnn gasoline Happily the urgency of 
this situation has passed and at the present time there 
is a ivleutlful supivly of motor ftiel to meet Immediate 
demand This new process adds to the hope, that In 
spite of the wojiderful growth In the use of gaaollite, 
there may not lie any shortage In the future It Indi¬ 
cates an Increased pnsluctlon of gasoline from the pres¬ 
ent production of petroleum—an outinit of 50,600,000 
barrels ituitead of J5S,(X)0.000, as under tbe preaent 
methods. It will render free for use to all, the rarnlta 
of that efficient ami Intelligent research which has here¬ 
tofore been only at the command of the wealthy. When 
it Is reallaed that the gasollue Industry each year in 
this country yields products amounting lu value to be- 
twei-n $100,006,000 and $150,000,000, the Importance of 
this discovery Is seen 

Among ne<x*H«nry Ingredients of high expJoMlvea used 
lu modern warfare toluol and tienzol are In tbe first 
rank. Heretofore thes»» products have mainly been ob¬ 
tained In Germany and Kuglniul from coal tar, and the 
explosives munnfncturers have had to depend largely 
on the supivly from these seurees lu the making of ex- 
ploalves. Home toluol and lieuzol have been ditalned 
from American coal and water-gas tars, but this siiie 
ply does not Ivegin to satisfy the present demauda. The 
Federal Government now proposes to obtain the toluol 
and lienaol from crude jietroleum also These preduuts 
can is* produced from practically any American ivetrol- 
cum hy the RIttman jirts'ess, a))d the aupply (tan be 
made sufflident not only for the entire American trade, 
hut also for otln-r pur[K>ses. Tills pr<s*(*«si has gvHM* far 
enough to Indicate that tbe two products can be pro- 
dtsx'd at a rensonahle cost. 

Hr. Hlttjuaii concludes from his experiment* that tbl* 
process may Wunie uiove erououiical than tbe German 
iueth<x1 of obtaining these produi'ts from real tar, aa 
this )iriKH*ss not only makes toluol and bemcol, but also 
gasoline In ooiiKlderable (luantltles. He has Intimated 
the iHisslhlllty of the value of the gasoline being on 
liDIMiitaut factor lu latyiug the coats of the proeeM, 

The Current Snpplemeat 

ffl'XHR Important subjecl of (>stahUKhitig a definite nnl- 
k vorsiil stniidiml for dcteriulning horsei-|H>wor and 
Ihe iimklng of acourate ineHsureiuents of [svwer Is fully 
covered In the article on The Relathai of tbe Horse-pow¬ 
er to the Kilowatt In the current Issue of the Bcuntiwc 
Aigchican .Si*ppi emknt. No 2045, March 18th, 1915 The 
llnral ScIiihiI and the Hisik Wunn eoutaipa valuable In- 
formatlou in relation to ii subject of great Importamse. 
The Hefense of Belgium by Inundation gives an Inter- 
pstlng descriiitlon of that iMirtbvii of Btdglum where tbe 
German ad.mice was clu-cked by the opening of the 
dikes. The Educatlomil Scrap Heap la a moot valuable 
dlseusalon of one of the miwt Important edmwttonai 
probltnu* now confronting us. Gyroirtatlc Action de¬ 
scribes a numts'r of gyrostatle devlt-e* avallabl* 
for ccHitrolllng moving IkkUps, esiieclally as applied 
to ueropUnes, sniMuariues, and automobile torpedoeg. 
The uae of a |K>werful electromjigiMjt. for removing poN 
tides of metal from w'ounds and the eyes deacrlbea sfi 
Invention of great value lioth In jieace and war. Dotor- 
matton of the Earth hy the Moon dlacmwea a mOat In¬ 
teresting hut difficult problem and some of the nMthoda 
of solution The consideration of poltcu departmentii 
from an engineering standpoint is in tbe tine of a mote 
•dentlfic and practical handling of crttnlnal mattonlk 
The strongest Vault lu the World deacrlbes the rfimark- 
abte stnictare that was Installed In the new booking 
hooM of J. P. Morgau A Co. Tbeortes abofit TbuMhot 
cooiideMble informlitloa on 0 tawtUar siAtJoeli. 
Ow^r lofonuatloQ In relation to tilattiototnoii*, 
tiM expitwh'e ao largely used In military opemttiQoa, 


popularly known m TNt, is given In a ' 

and thaw are notes on tbe oompartsosi ^ $ 1 ^!^ 




{2VIm» 0 tMor« 0 n pot retpomHbie for lUHemmta made 
4 n IM (lOfrHpmdPpec <«{««*». Ammi/mout 
oslteM tm»Ot he pom$i4ered, but the name$ of oorre- 
pfupdmU *m be tetihhekt when to ieitrei.'i 

vn^ iiw &U11 Bv? 

To tbo Blditor of ttie flciiuvTirio Amxsioa^ ' 

Tlie UtCfc aQHniDt of l>reftka|$e and the needier onieh- 
liig of XBBBy ChrtiitiMiii preeeRta recently sent thruiiKh 
tl^ luit mtaea tl>o qneetion why the nudl bag le re¬ 
tained by the OoveWnient. Bxpreee cotnpauleN avoid 
much duneCe to package* by uslag common sense Whj 
sboold the Govenunent retain this relic of the days of 
the iioiiy>yeIay, this modified form of saddle bags? 
Femdale, Cal A. O. Qbant. 

Waterinx City Trees 

To the IDdltor of the ScWHTivu’ Awbbtcan : 

In yoar issue of lieeember t2th Bpt>eRred a descrliv 
Uou of a novel contrivance which Is being used In 
Htrassburg, Germany, fur applying water to city trcea in 
dry neasona. The method therein described—of bending 
a perforated Iron pipe around the tree to be watered 
and then attempting to saturate the hard ground sufll- 
Clently for the needs of a large tree, by means of pour¬ 
ing water Into a funnel and thence Into the Iwnt and 
burled pipe, pierced with small holes—all apiieurs to be 
a most Impractical and expensive method Your corre¬ 
spondent has often bad occasion to apply water to 
planted trees In an arid climate and he has tM«en uni- 
furmi} successful with the simple extwdlent of lairing 
one or more holes with a ixist anger (avoiding all large 
roots) at a suitable distance from the tree, sn.v IK 
inches more or less, according to Its age, and to a depth 
of 2 to a feet These holes. If more than one Is deeraetl 
necessary, should encircle the tree eriuldlstnnt and he 
tamped full of horse manure mixeti with light arable 
litter, which will be found to take up water h,i the 
bucketful as fast as It cun bo laiured theremi, fertlllx- 
lug and softening the ground all around the roota and 
retaining the moisture for a long time A dab of bay 
can easily be added on tot) of any bole where settling 
takes place. By this means the roots will also receive 
an increase of moisture during rainy seasons 
L«wreuce. Kan M aniLLsasTOB. 

Rcain and Babbitting 

To the Rdltor of the HcntuTtnc Aumiican 
H ere Is Mimetblng that you probably know all about, 
but 1 know that a great many others do not, and to 
such It may be of great value, save time, and iHisslbly 
jirevent some serious nccldents. As safety first Is the 
great cry now, f glie It to .vou either for publication or 
the waste basket, as you may deem fit 
While working on my first Job as a millwright 1 had 
occasion to run some small boxes with Itahtiitt inetnl 
In running one of them, when nearly full the hot metal 
exploded and I came near losing one of nij e.ves, .lust 
then the boss mlllwTlght came around and said the 
cause was that there was water In tin* Isix • And now 
rcmemtier as long as you work at this buslm-ss that you 
can't mu hot metal Into a wet or damp Inn . It must 
always tw alisolutely dry or you mii u great risk " 

1 remembered that advice and actesl U|sjti It for roiiny 
.tears until I had all my knowledge knocked out of me 
by another wlm was not a lioss. 

On the last sawmill that I heli>ed to build I was nni- 
nliig some lioxes and one of them ha|)pene<l to Is* right 
under the eaves, and it was a rainy day: 1 inil a csiver 
over the Isix, but the water would spatter In, and I did 
not dare to try to mu It. 1 told the Dutchman that 
was working with me that we would have to leave that 
till some other time, for It could not b*‘ mn. He Buid». 
"You run over to the store and got some resin and I 
will »how you that we can finish the Job now " I got 
the resin', be cruabed some of It with his bummer atid 
put It in the box that was uow good and wet and said, 
“Now pour In your metal." This I refused to do. He 
took the ladle and turned in the metal, while 1 stood 
well oat of the way. There was no algn of an exi)ioslon; 
not even staam. Blnce then t have run many, eveu If 
half full of water; pot a little powdered resin on top 
and there 1« no danger of exploelon. What Is the 
«««aoilT J. K Mhjmi. 

Wlaeonalii Vaturans Hmne, Wla. 

Uttob Sui> M Need 

To the Editor hf the Botnimnc Aumioah : 

Tour dtseiMMdoti of onr mHttaqr needs is extremely 
timely, treublu la our extremlats. One aide clamors 
^ mttttary tratttlug oj’ “ttie biggest navy 

hi the WhrtS.'* IKjbe dOMr aide, with almost equal ah- 
tbillwiihgg ghr inckSMe wbgteTer. And the 
tiWlliiii, (tg,»a pfWa tfam oiiM, ghont half way between, 
Diaaerve of half a mHllont 
ftratght tW'lSte putait.of vital 
ittm A'bmiw mm Mm 
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wonld not spell terrible disaster As It U now, we’ve 
got practically nothing to back our navy up 

What do your pages, and Ihose of your contempo¬ 
raries, Indicate a« the prolaible Mtse of an invading host 
In case of naval defeat? From KSi.CSK) to 100,000 men, 
or a possible 200,000. But what could they artiunplifih 
If we Instantly moblllxed 600,(K)0 to confront them, thor¬ 
oughly trained for a year, say 60,000 u year till the 
total was reached? 

Thereafter we would only have to keep the quota full 
and allow a fortnight for annual maneuvers, so ufilcers 
and men might march and deploy In masst-s of one or 
two hundred thousand, in which, with our presmil cor- 
IMiral'a guard of an army, they can have no training 
whatever 

We don't want a standing army, for reasons I(h( fa¬ 
miliar 10 mention, and we don’t need the proiioscd three 
years training With volunteers of the light stamp and 
training, one year will suffleo 

On the other hand, we d« wsiulre a force of tin- size 
stated, for the reason stated Wo don’t like the spirit 
of mlllturbmi. But If those 500,000 develoisid l<s» much 
of that spirit there are already about 00,600,000 more 
of UH to keep them In check. And there’ll soon be sev¬ 
eral more. Beside*, that reserve wonld not be a stand¬ 
ing urtnv, but merely a national guard to serve In case 
of foreign war, and, primarily, to repel tuvasion 
The other needs of the service, perhaps Important but 
minor needs, will tend to take care of themselves, if we 
only meet the paramount need above referred to 
San Francisco, Fal A .Son of Ukouc Kam. 

Why Ice, in Rcfriireraton, Pperwitg Freezing 

To the IMItor of the KciENTiric American : 

This problem was pn-eented to my attentton, the past 
winter, during a si-vore cold wove, which occasioned 
comment upon the matter of hc>at conservation. 

At a recent convention held In t’hleago Ihe (piesllon 
arose as to why was friill froaen In cars containing no 
Ice, while in those conlnlnlng ice, fruit was not fro*en. 
even when the tem|>eratnre was much IhMow the free*- 
ing [Kiint 

That such results were literally correct was verified 
bj many experleiieea. liesldes confirmed also, in a do¬ 
mestic way. a* the freexlng <if contents In ice boxes 
when they beM no Ice, while when Ice was stored In the 
laix the coutents remained unfroaen 
The Industrial Imiiortance of such natural law will 
readily appear I therefore advance an explanation 
which I feel sattsAed will Jtistlf.v Its acwjitance 
The Chicago convention a Imre mentioned failed to 
elucidate the matter, hence, as it was still a mooted 
questbai, 1 essay an answer 

III the first place, we recognise the physical fact that. 
Ice registers .S2 degrees of heat, while all degrees below 
.'12 tlegrees must obvloualy lie colder and thus liable to 
freeae any Itody cuutainliig water In Its substance 
Thus, we get froaen vegetables and fruit In cars lack 
Ing tee when the temperature drops any considerable 
degree lielow the freeiiiig point, whereas If Ice Is stored 
In (hat same car the fruit and vagetables are not fro*en 
This, then, tieing true, we are confronted with the 
explanation which I wish to advam-e, vie : 

111 the ear containing leu the chill of the air Is neu¬ 
tralised by the action of the Ice when the temiierature 
drolls tielow that of the Ice. This results from the re¬ 
lease of latent beat as a result of congelation of vapor 
ovintaliHNl In the air, while the resultant Ice, forme*! out 
of the vaiwr. will precipitate Itself u|Kin the lee Just as 
rapidly as It reaches that b*Kly of froaen water. thus 
when the fresh Ice 1* formed there la llkewlae a release 
of the latent heat of the vapor, amounting, at steam 
beat, lo 5!16 degree* Thus the air of the car 1« kept 
warm by the latent beat jjvim up by the action of Its 
contHli«»d Ice u|M)n the carrying such hidden heat. 

Tbla latent heat, thus MUo^ed. 1* the warming agent 
whtcb preserves vegetablentt^ fruit* from freeelng In 
cars or refrigerator* coatiumng ice The fruit and 
vegetables, while largel^tmer, yet being In the form of 
organic vtanpounds, wlir wipii’^tlgmJ.ower temperature 
than pure water. Joint Bonnab, M.D. 

Buffalo, N. Y. .. tp.. 

Intesnl Salta fnr CqM Ji^«iiitliw 

Te tha Editor of the Bcjbw'wic AmMk'ar : , 

In the Issue of the Koisntific AMBmiotn for Deeam,* 
lier 6tb, 1914, there appesrs under the headlQf "O/oncrvte 
Frae*lng’',*o»e statement* covering the use of conerd^ 
in frying weather, to which I should. In part, like to 
take friendly exception. 

While It Is true, as your writer says, that the use of 
chloride of calcium added to the mixing water will pre¬ 
vent the freeCIng of freshly depoalted «Hm<7rete, never¬ 
theless the use of this sabstanoe, as well as the use of 
chloride of sodlam, is not to be recommended for a nnm- 
her Of reasona, and modem practice In cold weather 
ooucretlog has so far rocognlaed the validity of those 
reaMOs aa to have pnuAlcklly ceased tho use of integral 
Biibetaiwoa for tho p«rpo(M mentloaed. Your writer 
oaya: 
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“It Is a well-known fact that Holntloiis of (lirfcrcnt 
sabs are more dlittcult to frecz*- tbaii imre wnler, f*)r 
Instance, a 20 [ler f-ent common sail solndoii only 
freezes nl H deg ('ent below (be freezing potnl of 
water and a eblorlde of ciilctuui solution freezes at a 
still lowei Iiolnl, or Is deg Old Is-low This pbeiioin 
euoii can be made use of In eoiinectloii with eoncrele 
working, and stieli solntlons are used when preiMirlng 
the material so as to lower the freezing imlnt In this 
way It is iKisslble to carry out work with concrete even 
during very great cold which would not b<> practicable 
by the ordinary process 

Kxia-rleiiee seems to have proved that there is a prac 
llcul limit to which cliloilde of sodium and chloride of 
calcium may Im used, us an excess of ell her of these 
materials will affes-t the iiltlmali- strength of the ecai- 
ci-ete This limitation has made It Inipractlcalile to relv 
on chemical salts as a preventive of fn-ezing for tera- 
Iieratures lower than 22 deg l-'abr Hence, von can see 
the use of cheuilcul salts does not, us your writer slates, 
make "It iMisslble to carry out work wKU eouerete even 
during vt'rv great cold" 

Your writer also savs 

‘Tt Is better to use dilorlde of (ali Inin instead of 
common salt fm such work as ihe former salt Increases 
the waterpnsjf quality of the concrete and Is much 
preferable for Ibis reason" 

And further 

"Adding more than 2 per cent of salt (chloride of cal¬ 
cium) Is found to Increase the speed of setting, but It 
Is remarked that concretes are less resistant as the set¬ 
ting Is quicker, so that It Is not well to go higher than 
(be foregoing figure” 

This last supports what I have alread.v elle*l by way 
of objection 

Concerning Ibe subjisyt of increasiug the wateitlght- 
IK'S* of eoncrele. iiuthorltlcs now generally agree that 
the subject of watertlghtness Is one largely. If not en¬ 
tirely. deiieiident n|K)n proja^r grading and prots'rtlon- 
lug of aggregatiwi eombltied with the prois-r prnisirtlon 
of e*"ment, materia Is being mixed with enough water so 
that the resnltant mass is of a so-culUsl ‘(pinky" eon- 
slstciicy. meaning Ibal there Is Jusi eiiongb water to 
jiermlt placing the eoncrele yvKb slight puddling rather 
than tamping, yet not enough water to cause the sand- 
cement mortar to aeparate from the coarse aggregate 

By far (be liest precautions to us<> In cold weather 
concrete work consist of heating the matprbils used 
(biiRiptlng Ibe ('ement) and protwting the coiicmto 
from freezing for a ('erlaln time after placing Chloride 
o'’ sodium and chloride of calcium used in safe quanti¬ 
ties retard rather tbuu hasten the hardening of coti- 
erete, while In winter work melbods which will accel¬ 
erate the hardening pnx'ess are lo Is- sought and 
practised 

As water Is an element re<piired to bring about the 
bardeiilng of I'oilland lement. It Is evident, first, that 
the water in concrete must bo kept from freezing’ as 
beat also hastens the hardening, it is evident that 
warmth Is desirable This suggests heating the mixing 
water lo a tem|s>ralnre of at b-ast 150 degns's likewise 
heating the aggregab-s and mixing the heated muterlnla 
HO that the eouerete wlu-n pliicfsl shall have a tem(s>ra- 
tnre not lower than ko degre*sj. ibeii at once providing 
suitable protection for the fresbh detsisited eonerefe so 
as to mulutulu as imieh of this addisl heat as iiossible 
for at least a -is-bour iierbsi Iiuring this time under 
suitable protts-tlon, the conereli' will have bardt-msl suf¬ 
ficiently to bt‘ pnsif against injury from iKisslbb- freez¬ 
ing thereafter 

Thare are otbei obji-ctloiis that condemn the vise of 
chemical salts First, we may (suislder the trouble of 
einores<s*iK?e, otherwise deserilssl as 'n whitish d(‘iMislt 
iip|H>aj-ing on the snrfai-e of conereto vvoi k and osmslst- 
Ing of a substance principally free from lime nirlsi- 
nate.” This rt-sulls from the absorption of rain or 
raolslur*' by porous ts)ner*>le and Ihe dissolving out of 
any solution salt present, which svilise<juentlv Is deiios- 
Ited on the surface when evajKiratlon takes idaee Both 
sodium chloride and culclum chloride, being verv (h-ll- 
(llie*iceiit salts, will aggravate Ihe I rouble of efflor- 
escem;*- 

Heesiml, reevnt Investigations eondvieted liv Ihe Bu¬ 
reau of Ktandards, WHshlngton, I) C, and eonlalned In 
Technologic Fajiers No IS agree with general ex|H-rl- 
ence that salt and eiilelnm chloride an- (-s|>eclally ob¬ 
jectionable III relnfori-ed (-onerete woik Both net to 
corrode rv'lnforclng metal and Isith Incnsise the elec¬ 
trical ctmduellvltv, which Is obltH-IlonahU- If the sinic- 
ture is llkelv to be subjected to the at lion of electric 
currents. In which case electrolysis might Is- s*-! up, 
with eventually sertoun results 

We trust that the Information wc have viduiittsTed 
will be of Interest to yon and isissibly of Interest to 
your readers. In either case you are at llls>rtv to make 
such use of It as you see fit We shall appre*iute hav¬ 
ing you consider at any time that a jiart of our efforts 
can be drawn uimn lo the beat Interests of any u«e of 
cement or concrete, and we shall be glad at any Hme 
to have yon make uae of any such service we can offer. 
Ohlckfo. WuxiAM M. Kjhkit. 
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LowennK the spherical submarine. 


In Quest of Sunken Treasure 

Spherical Car for Deep Sea Salvage Wcttk 
By C. L. Edholm 


(/ntrienl iK fkiM deep-sea »ah>age device lies ehiefy in the fact that It 
has aetuatip been hmUt. Hat tthat will it ever dut It i* no small task la 
lotrer pontoons of siac safMent to raise nw a small steamer. Tkdn, 
assuming that ike ship is not kuried in mstd, comes the dificuitp of attack¬ 
ing them in such a wap as not to tear the ship's platinff off, Ftnallp, even 
with pontmms on the surface, the greatest dittenUp is emperieneed in rais- 
ing a vessel wUh such even tension 04 to prevent the chains from snappinp. 
onr after another, and plnnfing the vessel to the bottom again. Onlg an 
ecpcUmced wrecker reaUees the enormous weight and eatreme frafttg of 
an ocean «<wnner.—Bwro*.] 



* Hm r«ar wll)wt«U« 


''pmo 'I(‘H In full 'if (.'old, not only In <-lieiuli-ul soln- 
1 tion, hill jilMo III rciil i oln, ilolliirN, double eajjleH, 
IMiiinds, NiiiiohN'iiM, douhliMiiiN, tulents, shekels. It Is 
nil there with \nst (lUHiitltles of bullion and other 
treasiircN untold, the tribute that the old pirate Nei>- 
tune has exaettnl from man throuch the lon« centuries 
since the first mariner ventured forth In his roujth log 
boat We could lietter endure the annual le>y were It 
not bonrdisl like miser’s gfild, never to be put Into clr- 
eulatlon again , and so we tind men ever seheniinR to 
(lenetrnte the treasure laults of the <]cc\) and recover 
some of the rich plunder The latest wJieme enlls for 
the use of iin nnuorisl eai—urinortsl iKPiinst 
the enormous li.V'lraulle pressure with which 
old Neptune tries to < rush thos«> who would 
venttire deep into his dumain In order to 
make It a imrtleularly hard nut to crack the 
ear is made in the form of a sphere. This 
I'ar has aetually Iksmi built, as our photce 
graplis show Needless to say, the picture of 
the ear at work is drawn from pure' Iraagln- 
ntlon and represents the Inventor's dream of 
what he expe<’ta to do at depths lielow the 
leach of the common diver. 

The device, It will lie seen, has some of the 
features of a dlilng bell and some of a suti- 
marine Isiat. Like the diving bell, It Is eon- 
uet'te<l by chains and cables to a tender ship, 
from which It rei-elvcs electric current to 
oi>erate n iKiwerfnl motor The sphere Is a 
metal shell an Inch and a quarter In thick- 
mw. Is (K]ulpissl with two propellers on uni¬ 
versal Joints, and these enable It to cover a 
wide radius at the end of Us cable, so that 
when the device Is lowered at the approxi¬ 
mate IcK-ntloii of a wreck, It can search for 
It if not Immediately found It carries a 
searchlight, which may be directed over the 
bottom from the submarine, and by a tele¬ 
phone system the tender Is instructed to 
change the position of the sphere us reiyulred 
Two men are carried In the sphere to oper- 
iile Its motors snd to eominunleate with the 


from slipplnK out, ami the sphere is then shifted a 
short distance and another hole drilled In the wreck. 
This operation la repeated until a wiWclent number of 
hooks are inserted, after which the aobmarlne nscenda 
oiiee more to brin^ down another pontoon. The number 
and Biae of pentoooa oaed rartee according to the alae 
of the wreck, courae. When the required number 
have been attached to the wredt, the electric pumpa In 
the pontoona are set in operation from tlie power plant 
In the tender ship and the water is gradually forced 
out, until as they become buoyant, they exert a puJI 
on the cables attacked to the Runken vesari. The men 
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rugnted siwl, wlib b Is (spilpiM'd with an 
eleefrIcnIU o(S'nir»sl pump Tbi‘ iMinlisiii Is 
sent down tilled witb water, and when nt- 
taebed to (be side of the wns'k, the water. 

Is puui|>ed out bv (urrent from the tender 
The isiiit'Kiii also carries a nundier of cables, 
and at the end of eai b Is a fl'sit and a pon- 
t<sin hfKik If the wreck Is of Iron or steel 
constmetlon the iiietlKKl of attaching (be [kui- 
tooii Is as follows The snlmmrlne is fur¬ 
nished with four eleelro-inagnets which exert 
a pull of many tons whi'ii energized The 
car approaches the hulk, an oi>ernlor throws 
on the current, and the sphere Is firmly 
elaiDped to the wreck Then an electrically 
driven drill which Is iilaeed ts-tween the 
four magnets bores a hole In the side of the 
hull and the sphere la shifted « few inches without re¬ 
leasing the bold of the magnets Meanwhile the pon¬ 
toon baB boon In poattlon below the sphere, with 
Its pontoon h^tdCB mppoeted by floats within a nhort 
distance. When t)pe hole has been drilled to receive 
it. a book is Mtaed by a maKnatlaed arm and inserted 
In the side o# the veaiwl, a apthig catch prevents it 
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A OiiUmi** MvMWtt 

T o Um Brooklyn Inafttuta of Aria god fManoai^ Bnude- 
lyn, N, Y., Im due the credit for the « 
at what la Mdd to be thr hianeer ’'Oliftdrea'k 1 
la the United htatea BoeUn haa hew qnM to rtcog- 
BlM Ihe menu and educatlotial vahw of ttw wweM 
Juvenile tiwUtntloD, and haa Joat founded tta aka 
mnaram for iUtle folk. 

In the Brooklyn CbUdren’s HoMum, In BedfoMl Auk, 
that city. It 1« the nmataat atm of the ms s ab wr w of 
the Btaff to see that Ita little rialtora dad kkat tbgy 
need and want. A docent baa been appotated, in 'ktUt- 
tloQ to the regular awdstaNtB, «o Do liAdtd 
need wander almlemiy ahont the rooBM. JAt 
aJl tlnee the i«nm»eat ooHeetiqM aC apoid- 
mena, charte, aad modela 
adKNdK are tnrited to i 
often jm may be dealred, eitber by ttc vMIt 
to the bnlldlnff of ciaaaea or by bavii« MDAtl 
eoliectlona seat to the echoeiraoai or aaaeta- 
bly hall. 

At certain tlmee there are special Itoma of 
Interest Just now Bfise Oallap, the curator, 
la planning a bird calendar, whlcta will he, 
as Its name suggests, a memorandum for 
the year cf the birds of the regton about 
Brooklyn and Is«g Idund. Tinder aaoh 
month there will be listed the birds seen In 
Prospect Park, the popular phtygroand of 
the “City trf Obnrebes," during that period. 
In this way the ‘feathered Wk" that abide 
permanently In the oetgbborbood, as wsB as 
those migrating In the spring and fall, eUn 
be studied. Models for this ooUectiaa are 
now in preparation. 

An Interesting addition to the museum's de¬ 
partment of geography Is also under eouMd- 
eratloo. It wtU comprise five groups riunr- 
Ing primitive peoples in the sons belta. It 
la (jutibtful If a better way than this oetild 
be devised to Illustrate In a ptetorlal mawmr 
the Ufa of man In relatloo to his earironment 
The models will be soenrats to the last 
detail, and will be rendered speelally sag* 
festive to the (mpresaiouable cblld-mliid. 'IllB 
first grouping already Is omsipleted aod has 
been passed upon by Mr. MUIer, who was with 
Gul. Boosevelt on his last expiortag expedi¬ 
tion to Honth Amerlos, and also by Mr. 
Homaday, director of the Now York SSeolagl- 
cal BwMjt. This repreaents life la.die 
nelghbarbood of the Amaxon Blver, ce pto e i ug 
ab(«t a Oarlb Indian. These, togsthsr wMk 
the history modeis prepared by Him Agma 
K. Bowen, will, when coopteted, form a filtt- 
abte and attractive educatUmal exbtott tfestf 
aboold be utilised freriy Iqr taaohem, 

TyphaU ta the BrttWi 
UtustrattoD of the benefloaut eftaeta ed tWtfib 
typtoold toocuUtton b tha atatamuiri aMde to 
tbs House ta OottuMM oa YVbnaify atpi by 
the British ttoderdtoemtofr <4 Bt«to -fto 
War that only «a casto nf tnUkM. M 
eomed ip Mu> BrltUh Corefia itoctog 
‘ ant oampalga, and fld Buga W# 

mto had aot hew iaeeaUtMd^-mtim ‘ 


in the sobmarlae are able to obserre thb opitoattoB a 

eontrSl It by ordering pumps on one stda or aaototo Amung'ttm atoowho had been latotoitoi 
to he operated, so that the bulk ean he hrougUt U|l„(ill «•»: death, aad ftda was of a laan gitflfk. 

an even keel. By contlnmftl pomptog. the pahtoMW atdy aM bwetOittoto-toMad e^ 

Anally succeed to floating the wreck to the a«ito«. dtottotW fhto aMM 
after which the teader can tow It to the meat ooavaab ttm Htiflhb hafl cahto dC 
ent port or drydock tor atlvaga. ' . j l toWto a tod -fttWliir'.- * 'Ji 





















Hm «ft ra4 tlt« cfirntMial eowtfi «t th« Puis Obwrvalorr, arranfed for maldag a photograph. 


The Paris Observatory and Its Work 

The History of a Famous Institution 

By Prof. George A. Hill, II. S. Naval Observatory 


I N nir (timthrm portion of tho dty of Parts Is thr 
National Aatrotionlcal Oi»(wrvatoi 7 of Prance. The 
exteoalve grounds in which the hutldings uwsi lu as- 
(I’onoBiical reaearcfa are located is bounded on the south 
by the Brolerara drago, named after one of the In'il- 
llant dlreetora of tha Oboervatory who filled that office 
frtna IStl to ISftS. 

The Oboervatory fboea toward the north, and en¬ 
trance Is by way of the handsome Avenue de I'tltsierva- 
tolre, that ksoda directly to the garden and palace of 
the Luzeaiboarg. At the atqrroach from that side Is a 
high Iron flenoe, with a watchman’s lodge on the left 
I'he gate Is always Cioeed, and admbalon cun he ob¬ 
tained oniy If the vhdtor la known to the watchmao 
Pasalng the gate, the first object to catch the eye U a 
Ufe-idae ntonomeat to the memory of l^rbaln Jean 
Joeeph Le Verder, one of the MluetHotw directors trf 
the inatltlttloo, who iUed that ofike from PKM to IHTd 
and ftptt I®T8 to Jim. , . 

Many ai« finnlttar wifli the matluaaaticBl knowledge 
iKwaeaaed by Le Vordar, ter it waa hh* profojjwd study. 
carrM on at ^ mm« tiate bg Adama ot Rnglsnd, that 
deaigmMad ttie place to dm heaveaa toward which the 
astraafleMc shoahllMtoft hht hMaoope to'dlacaver »«!>■ 


tunc, tbg aotwoMt fdaact of the aotor aystem. 

The main bhlUtoi^ whMi waa bout 1687-167:;. la lu 
the dda of g him, and aptodateo the Qreenwtcb Olwerva- 
tw 1w a fcjr jmato# lihif flwt atone ter which was laid 
in the tote ahi^ W Jt niao antedattM the Royal 


IhMittiac ^ ^ dattof passeH through a 

leag hgttoigy gad <||tMa aaOMtSa « atalrway to the fleor 
hhofi, at the fUtectm-, antronmnen. 

a a i g etift ii g, g h;i |j |i ti< ^ 'ghil'iakiltoiwgttto. TMa fleor la at 
thh' 4«tMifie h( fbo gtOWMla. and on the 

Ratdifb hf l|e OWamtbry and 
ft ttifftrtmir'ilif' ^ ~ 

Mfroftovlaal 

, , 'Igt 4 < 8rt i to wi w* toKWiteOhi 


the mural circie made by Bird in 1774 would Immedi¬ 
ately attract attention. It was used at the observatory 
of the military acbool at Paris from 177N to 17H5 The 
early history of the Inatrameut dates back to our first 
knowledge of the posltloits of the stars in the heavens 
With this mural elrcle, r.nlande, from 17Hlt to 1709, 
made 00,000 star observations. It was used by Burck- 
hardt from 1803 to 1825, and by Damoiseau from 1825 
to 1834. It has been truly said this moral drclc was 
the astronomical Instrument that first gave a detailed 
representation of the stellar bearens. 

It would consume too much space to describe all the 
Instruments and articles of hlatoriral Interest to be seen 
in the maseum, bat mention may be made of the first 
Preanal lighthouse lens, made by Solell. On the walls 
are paintings of tbwportralta of famous astronomers of 
all ages, photogratfiiB of interesting stellar and plan 
etary objects, and large celestial globes of the sUtoenth 
wntury stand on the floor. 

At the extreme western end of the bniidliig are the 
dwelling rooms of the director of the Observatory, Dr 
Ballbiud. At the eastern end are the meridian ohscrv 
iitg rooBia The upper stories arc used for computing 
and storerooms, while atwve these are a number of 
dtaoes which oontaiu equatorial telescopes 

Prevlom to 1868 ubaervatloiw of the meridian transit 
ot the son, moon, planeta, and stars bad Iwen made with 
two inatruments, namely, a transit and a mural circle, 
one for ohaervtog the right ascension of the object, and 
the other its dedtoatlon. In that year, from speclfica- 
riiiiMf prepared by Le Verirter. M. Elcbens constrncted 
the targe transit cirole that is shown in the photograph, 
which la mounted to an east wing of the Observa¬ 
tory. 

The botlAog stone that was used in the past in the 
cOostraotton of the many handsome edifices in 1‘aris 
waa tohm from practleally beneath the city or its Im- 
madtoto vicinity. Theae ow»vatlons produced the huge 
subtorntpahA chamben that have been called the cata- 
ooathA 

the Parts Obearvatory Is a prooouncad in- 
stwoa, ghd the etejrtWa aatronmnloal clock of that 


iiistlluliiin N liHtittHi ill II collnr, i‘iglit\ four foot tio- 
iioHtb tho Horfuc-i' of tlio ground 'I'lio loinisTiituri' of 
tho sir Hi that doptli In iirnotloiilh ooiiHtiint for tho 
wholo voar and ndvaiitugo wan taKon of that condition 
to Install the atandard olook horo Tho l<K-ailon Is 
nearly Idosl, for (lio uritor from iswsonnl use of tho 
cl(K'k, in a sorb's of ustronomloul ol>sor\ations, has 
found Its dally rnto to Im> as small as from luo tii throo 
liundrotlths of a w'oond of time 

Tho |dor uisui which tho largo transit cirolo Is idaoisl 
H of very solid eonstrucllon Tho foundation is a 
inonolilh, over six foot thick and slxloon foot high, ox- 
teuds the entire length of tho obs,*rvlng nami north and 
south, and torinlnatos In the upper lorraoe of tho 
gniuuds Tills foondation was oonstruclod two ts'u- 
furit's ago, of an exoollont material, and tho wholo mass 
forms a solid wall u[a>n which an> placed two uiirlght 
piers to supiHirf tho transit circle Those |ilors are also 
huge masses of stone. 

The laxly of tho teleaooix' Is of cast iron Four of the 
sides of a oulx* form the laiints of atlachuiont fm tlio 
lube and axis The length of the two iruiioat<sI cones 
are untsinal. that carrtlng tho ohiixt glass Is-lng the 
longer 

As la shown In tho lllustratloii. tho piers which siiii 
lH>rt the Inatniment an* unequal In height The oast 
pier, the one oii tho right, Is noarh a motor hfghor than 
the other Tho ohJo<'t glass, made hv M Si'crotuii, is 
9 3 Inches In afKTttire, and the fixtil length of tho 
itmtrunient Is 12 foot 8 Inches 

Then' are two divided circles on the instrument, one 
for measuring the angiilar dlstanw of a (S'lostlal laidy 
from the tenltli, and the other for Kiitirovliimto sotting 
imrtioaes. Both of the clrclea are fastened to tho east¬ 
ern aide of the oulie of the transit circle Tlu" outer 
one, which lu hidden by the high pier, Is made cif lironse 
one meter In diameter, and the silver hand on Us cir¬ 
cumference is divided Into flve-minulo spaces 

Tho Inner circle, wbVoli shows In the Illustration, 
is made of cast Iron, and la 1 2t) meters In diameter 
On It the dlvUkiuu are not as fine as those on the other 
(gaaol s gwt on poet tii ) 
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The Heavens in March 

Measuring the Distances of the Nearer Stars 


T he ononnrms rtlNtancfi* of the stars hare long been 
II theme of Keneral Interest, Even the nearest of 
tlieiii lire so fur t>ff that it Is hurtler to tt^t a real eoii- 
(i‘iiiioii of tlie relation of their distances to those with 
«lii(U v\e ordlnurll} have to deal than It Is nowadays 
to iiieiisure the stellur illstunees themselves 

It K easy enough to say glibly tlwl the very nearest 
slur is ’jr) mill Ions of millions of nillea away, but we 
limy timlerstanil belter what our words mean when we 
reiillr.e that, eoljW eome one tie aet to iwnnt theae miles, 
one b) (Uie. at tlie rate of 2(KI jier minute, It would take 
liiiii lt40,(XH) jears. working night and day without a 
luriiaeut’s rest, before ttie tremendous task was tsjtu- 
lib'ted 

The distance from llartli to Kini—tlie ‘astronomer’s 
yaisl-stlek” us some one has (ailed It- Is relatively In 
slgiilflcanl . our Imugluary teller could count th<' miles 
I oiuliosing It In a little Iisih than eleven mouths. If lie 
never mioiuhsI to rest. 

Eet ns start now with this dlstamc, and make a uinii 

on \>blcli It .. to one liicli, or, rather, a 

iiiislel, stiKS' If we are to jiiit the stars on 
It 111 llK-lr eorris-t positions It must e\tend 
in all dlns'tloiis In spnw from Its center, 
and not in a single plane The Sun, on 
tills model, will be icfireseiitis] by a ball 
1/11(1 of an Inch In diameter—a small 
grain of sund The Earth, wlihli Is a 
liiindred limes suiullei, would lie hardly 
larger tlian a microbe The stars, like 
I lie Sun, would be represented lij grains 
of sand of \artoUs slstes. and the sfiei k 
wllldi reiireselitisi the nearest one would 
be more Itiuu four miles from fl,c particle 
w bleb st(Hsl foi till' ,'<un 

Somewlieri' between fifti and a hundred 
slni'H wmild be found on our imslel within 
tweiiti miles of I lie Sun, all the lest of 
the iiilllloiis whiili are known would la- 
farlhei a\\u> How iiim h farther’ 'I'lils 
Is OIK' of the great iiiiestlons whose answei 
Is Just bi'ginning lo ciuiie Into sight In 
ib'si rlbliig tlii'se grt'ul dislanii's It Is eon 
M iileiil to use as mil unit the dlstaine 
wtiUli light tiaiels in a (ear, i ailed foi 
brevlli a "llgblieai," wlilill eorr('M|sni(ls 
almost evuifly lo oni' mile uisai the scale 
of our Imagliiari model of I he universe 
The neaii'sl stai Is iben belwe<'ii four 
anil llie ligbl-^ears from the Sun Ily 


By Henry Norris Russell, Ph.D. 

lumlnoBlty, we can aound the depths of apace farther 
than by any other method yet known. BTamlnatlon of 
the reeults reveals the striking fact that all the remoter 
stars In the list are situated in the heavens close to 
the Milky Way. There are some stars among thost' 
Htudled which (us we see them) lie In fwrfs of the sky 
remote from the tlalaxy , hut tln'se are all relatively 
near us, that Is, they all lieloag to tire mmrer half of 
the whole group. 

This la one more eoiiBrmatlun of the old belief that 
the region of siiaee within which the stars are scattered 
extends mui'h farther In the direction of tlie Milky Way 
than at right angles lo It; hut the present method of 
attack Imik the advantage that It makes possible n rough 
estimate of tin' ai'tiial sl*e, or. at least, of the actual 
thickness of this vast duster of stars 

If we draw a plane through the iHuu extending in all 
dIns'tliuiH toward the central line of the Milk.v Wa.v 
and ('ubulatc the distances of our variable stars above 
or below It. we will Hiid that the average for the whole 
1.” is but d(K» llght-vears—a small fraction of their 
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Ntudv of till' molioiis of the stills we eiiii 
estimali' the iiveruge illstmiies of giuuiis Atlln'i 

\v bn li III some i uses ,tie ,'(io and even l,(HHi xt i(*ii?i .... 

Ilglit-Miiis Iiwiiv Some of llie slurs vlsl- 
I'le lo till' nskeil eve anil vci\ iniinv of the 
ti'lesiopli stars must be bevond oven that 
limit We know, however, that splice Is 
not ttnis fllhsl with slurs forever, for, if It were, the 
nimitier of faint stars visible In great tcltsH'opes would 
much i'M'(i(sl tliiif wlilcb Is olvserveil Ultimatelv, tln' 
slurs nnisl thin onl", tlial is, at suffteleiitly great ami 
liii reusing illsIaiKes Tliev must be more and more 
iHce How fai would we liavc 
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\ parliul unswe 
of Hertzsprliig ai 
upon viirbible stars In lertalii i uses It Is jsissible to 
esflnmte fnrni the ilctuIN of tbe varliillon of a stars 
light, how big anil bow bright tbe star uetunllv 1- 
Tlu'se estimates laiinot as vet In nniile vetv iirts'lse, but 
an' probabh falilv t rust vv oi I bv Hv lomiiailiig llie 
biighliu'ss wltli vvbldi fb(' star appears to us to sbliie 
with the cHhuInleil bilghtiiess which II would evliiblt 
If at some standard distance, the actual ihstance of I'ach 
ot the v'lirlablc stais uinlcr consideration can In' I'stl 
111 ,lied Herlxsiirlng’.s rcsuiiv deal willi th»' 'short- 
iM iiisl” variables (of vvlibli llie welt known sfai iK'lla 
('ipbf'l is I be fv|S'l and I lie wnlcr's wilb tlic e< lliislng 
vailables, such ns Algol In lioin i asi's the cult iihiled 
ilislalK'i'H of most of Ihc siais ;no enoinioiis \o| a 
single one of the 1."i7 vurbiliie slais 1., within 10(1 light- 
vi'iirs of the Sun, anil onl.v live linliiillng Algol Beta 
Aiirlgae, nnd I’olaris- nre within 'AKi light vears 

Almo.sf half of the W'lllislng viirlahles and three ()unr- 
lers of those of the short iierlial, or '('I'liheld" Ivjie, 
an more than ‘J.IKIO llght-veurs distant nnd a (oiisld- 
ciablc number ure^^ore tliaii twice as remole 

In tills wa.v. which enahles us to study stars whli'h 
tliougli they ajtpear very faint to us, are really of great 
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average dlstume measured latrallel to the plane, whb'h 
Is 3,100 light-years. 

Seventy-eight ja'r cent of these stars He within 000 
light-veara from this plane, and only H imr eeiit of them 
are more than 1.000 light-years awuv from It <ai either 
side, the grentc'sl dlstanrws being nlsiut l.tlOO light-years 
There Is no known reason why stars at a greater 
distance In this direction should not he us etisv to see 
ns those e<|UBlly remote In the direction of the Milky 
Wav and the fact that we do not see them Indicates 
I hat tlie.v are not there, at least In any considerable 
iiiindsTs We may. therefore, any The large majoritv 
of the stars acis'sslhle lo this jiowerfiil method of In- 
vestlgniloii He In a layer abiait l.OIK) llgtat-yaara tbIeJt, 
vvhbh extends in nil dlrectlona toward the Milky Way 
foi several thousand light-years 

Outside this layer the stars thin out very rapidly 
on eiii h side, while along the In.ver toward the Milky 
Wav there Is us yet no evidence that our sotuidlugu have 
striK k bottom The Hun is nearly, hut not «iulte, in 
Hie middle of the layer, the evidence showing that it I* 
alaait JOO light-years lo the northward of the central 
lihinc 

All this is based ou the asanmptlon that the atarlight 
linvcrses even these enormoua distances without per- 
ceptlliie loss. If we aaenme, as some autronoraerM have 
done, with considerable reason, that theiv ia Home low 
of light vby ahsorptioii in space, we will get smaller 
(IlmenstonB for the vast star-cUnid of which our Hun is 
a memlier; but no reasonable kssumptlonH will make 
It ic'vH than 600 llght-yeitrs In thlckneea (nt)t coaatlnf 
the outliers on each side) and 6,000 llght-yeotrs In 


diameter. The eztenatoti of ubaim MoAUd t* 
stars may make it possible before tong td aofc.eeOll'IMftil 
to tbe extent of this vast swarm oC ktant ia ttM dlfte* 
tlon of the MUky Way. In any oas«, *e katfm Hwi 
there are other star-clottds outside It, for In the soathj 
eru heavens are two patches of light tar from the Milky* 
Way, but looking like portions of tt, rvliltfb a» kMwii 
as tlie Magellanic clouds, since they word hrot 
by the great navigator. These arp fii{| of vnrlahtQ 
stars, and Hertaspring, applying Us ntetbod to thd 
smaller of the two clomls, compates for It the enonnouk 
distanee of 90.000 light-years. At stub a dtstanec the 
Hun would he inrlsibie Ui the greateat teisaoopw oveij 
constructed, though it might perhapa be phot(iigfa]ji)Md 
with a very long exposure. , [ 

The Heavetst. ' ’ 

The tiiiest region of the evening Sky ia the SOOtttntt, 
where ue lind Orion flanked by Taunis oa the rtght Wid 
Cunis Major on the left, with OemlU and Oanta Mtnov 
above him The southern sky is reiatlvely dull, the 
must (conspicuous constellation being Leo, high toward 
the serilth. Tbe huge length ot Hydra is 
now fully displayed. The monster's bead, 
niark-al by a rather conspicuous group 
of stars of the third and fourth magni¬ 
tudes, is about half-way between Reguius 
and IT(K'yon. The isolated bright star 
Alphard marks Its heart, and the sweep¬ 
ing curve of its tall extends far eastward 
and southward to the horlson under Vtrgo. 
In tbe southeast we Und the small but 
prvNDluent quadrilateral of Corrus, whose 
two uiHverraost stars point straight toward 
the brighter HiMca In Virgo. Arctunu is 
resplendent In the east, with Corona and 
Herv'Ules Ivelow and farther north. Draco 
and Ursa Minor are on the right of the 
pole, Opheiis Ivelow it, tkisslopeia below 
on the left. Slid the Gnut Dear high above 
It. e.xtendlng to the senlth. Persemt and 
Anriga In the northwest bring oa baek 
to our point of departure. 

Th« Plartata. 

Menmry, Venus, Mars, atal Jupiter are 
all muntliiK stars throughout March. 
Menury Is Is'wt visible in the latter half 
of the month, during which interval he 
rises lietwwn 5 und 5 16 A, M. He is In 
Aquarius, not very far fnan Jupiter, but 
rises the flrst of the two On the ‘JlHh 
the two planets are lu eonjunction and 
little more than a degree apart, while 
Mars Is but .3 degrees alstve them. Jnpi- 
ter Is the hrlghlest of the three, apfiearing 
lilsait e<iual lo Hlrlns Mercury resemblea 
A returns in brightness, while Mars is 
hardly suiierlor to the brightest stam of 
the Dipper. 

Venus, too, is a morning star, rising 
la'tw'ia*n 4 and 4 :.30 A M , and far exceeding the other 
thrts' In brilliancy. Mars can only be well seen during 
the latter twrt of the month, and this Is even more 
true of Jupiter, who ia barely past coojnnetlon. On 
the ‘J.Snl these two planeta are only (me fifth of a de¬ 
gree aiairt, but, unfortunately, Ivoth are too low in the 
sky to Im easily seen before tbe day breaks. 

Hatum la in quite a different part ot the sky, being 
In (jundraturr west of tbe Hun on the ITtb, mad best 
observable in the evening. 

Hraiius is a momlnif star, and may tw easUy picked 
up on the l»th, when he is 1 degree 10 minulM soath 
of Venus 

NeiAune Is in the Iwnlens of Gemtid and Oonoer, vlsl- 
bla until about 3 A. M. 

The Moon Is full at 2 P. M. on the 1st, in ter flrst 
quarter at 7 A. M. on tlie Hth, new at 3 P. M. on the 
16th, in her last quarter at 6 P. M. on the 28rd, and 
full again at 1 A, M. on tbe 31st. There ape tiHM two t«U 
moons again this montli, though there was hooe lu 
Febmary. The moon is nearest us on tbe 6th, and fa- 
rootest on the 21st. She is In conjunction with Venus 
tm tbe tltb, Uranus im tbe 12th, Mercury on the ISth, 
Mara and Jupiter ou tbe Hth, Saturn on the 2ted, god 
Neptune on the 28tb. 

At 11:43 A. M. on the 21st the Sun cramw the cetet- 
ttal equator, returning to tM nortbera belalapter* and 
"spring begins." 


A imatl bright comet was dtseovered by Mt. Ictaa K. 
Mnllisb of Oottoge Grove, Wletsmudh, on ^ I 
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1—The eMMotUlH of a reaponac r^cordar Flu S.—OaDeral Tlew of the rMODftnt recorder The thread from the cltxk paeBcs over the pulley /*, kb to lo^er thf Rmoked nnordlng 
plate Q The aiTltlnK polat la artjuatwl for dlatance by acrew n*, vertical adjuatmeot la effected bv the m ren K, In onbr to adjubt the pUto* of fhe recorder k Ino^eln('Ill [tHnillil to 
tho writing autfun’. a tangent b< rew T in providail The ph lure ahowa nUo the cl«*ctrical eonnectloDH by maatiH of wtibb n>i <x<Uulor> kIhm k nf definite durHtlon niuv !>•' ii\\vii lo the ptani 
by uirtmnome whbb emupletea electrical circuit Fig H —The dotted line In eortwt, the iMmtluuouM Hoe liporrcit, IbuH Hhuwlog the MdriiutuKe <»f Inlernilttiiii o\ei iotiflnuoiib loniHti In 
obtaining rveorda Fig 4.—The effect of alcohol vapor, note the alternating character of the reaponiM* after applbatlon Fig o Fffo( t of gold in iiidiKlng retii rdiitioo and acre'll of 
traumUDilon ’ (1) normal re<'orO . (2) retardation due to nllght c<K>HRg. f*i) arrvat of ctindnciloti brought about bv liitenae <<dd, <4i reeonl of direct btiinulKtiou Fig b- l^iTei t of 
eicaaalve abaorplbiu of watar, note th« pr»dongatlou of the period of rocovary and the inaffectlvenwa, of atlniiill applb'd Kt inomentb marked with thick dotn and wiiltKcipictit reKtonithpij 
of axeitablllt? by application <d glyevrlu KIg 7 and 7a—PreHmlttary atalrcaae followed by fatigue In tha reepooae of frogV louxdi (Hnalb) ond RtHlrcHHe rcMpou»‘c follow* d hv ffitign* 
la Utmoaa (Hmc» Fig K—Kffect of audden darkneaa un the exetUbUtty of Ulrauaa , flrat thru© renpoaeca normal, four aucceeding rcbponwcs due lo tin effect of durknebh , the line below 
ladlcataa tho period of darkama 


Plant Autographs and What They Mean 

An Investigation Which Proved Tliat Plants Have the Same Sensations as Animals 


V^^IIAT U It tliHt (lUtlnKulxtK'H II jilnnt froiu nn nnl- 
V » iimlV It >8 riwiioiinx* to cxcltutlon, iilcuKHiit or uii- 
lilouiwiit, ti> nil IntoutK Strike n <1ok uoU he will wlure 
with imln Strike n tr*‘e or a bUMh, hiiiI It remalim Im- 
p<>rtiirbablo To lie sure there are "Honnlilvo" planta. 
like MImoaa, which cloae their leaven when touched, 
hut uo hloloRlat would dream of jwln In that (•onite(-- 
tloii In other wonla, a plant neeina to differ fr<nn an 
animal In a total lack of |M>eholo)rlcul reaponae to the 
outer world. Mven the automath action of Mluionu 
Uaa iN'en attributed to h.vdromechniib^l and not to 
excitator.v cauaea. 

Theae well-eNtahliaheil coineptloua of plant life luive 
heen couitiletid.v uixwt bv the rt'markable experliuenta 
etinduottai for many yeara by Dr .laiudUi Chunder Bone, 
n profcKHor of I'refddency I'ollwe, ('alcutta. After lec- 
turliiK In Mtuflniid before the Uoyal Inatitutlon and 
other Bctenflflc laxllea, Prof Htwe waa «ent to the 


United Staten tiy Ihe Hrltlali Koternnient In order to 
acquaint American HiMeiiltxtK with liD woiU He has 
lectured l*efore our leadliiK universities and w-ienllllc 
nocletlea, with a nutnt’Hn that In rare 

I^of. Itorn- haa amseedetl In demolixtuitlni: by actual 
esp«>rlmetit that there la no easentlal dlffeieme bctwwn 
an autmal or plant lu reapoiidInK t<> externnl Mtlmulua. 
that th<‘ meebaulnm of res|>onae is siiuibir In both, iind 
that there la no barrier wbiitever lM>tw*H-n the aniinul 
and the jilaiit, auch ax we have lumxliiiHt Dike an 
animal, u plant can be druKRe<l. |K>iaon*xl, evalbxl de- 
jireaNed, and fatiRued. and like an anlninl It proven to 
have uerven which traiiainll excitation with a lueanur- 
able velocity 

Tha Irifenioua Instrument* With Which Pilots Writs 

Thlx aalonlabinR dlworerv »n« made with Instin- 
meuta of unpret-odtHiled delicacy. Iiiatrumcnts xi hi< h 
I)r Htwe Invented for the \er\ piiriKr*e of analvaliiE 


plant seiiKullons In Kin I the prlndiilc of the Instru¬ 
ment la aet forth In n liioiot way A Erii|ilili ... of 

plant movenieiita, howc\ei iniimti' nnist lie niiolc 
Hence aome form of writliiE l(ocr innsl be used wblcli 
aa shown, lx (onutx'ti'd b\ means of a \erv dellcale 
thread with a leallel The wrltei la a tbin verlbal 
wire attached to a t ounleriailsed horizontal le\er, anp- 
porlixl In frlctlonleax jewided benrlniia Aa the leaf 
fnlla tinder exilliitlon a eIiixx plate la lowered ,it a nnl- 
form rat(‘ bv (lia-kwork, and iiimui llic suniked xiirface 
of this plate tin' w rltei will Iraie a cilive, which will 
be not only a iis'ord of the reximiislve niovenieiit, but 
a nxord of the time relatloiia linohtxl 

Snell nil apiiarntux inlKlit have IhM'Ii einplovixl Ioiik 
tlEo bud It not lax'n for Itx obvloUR lnae< iinn v It muxt 
Ix' dear to even one that flic frb tioii of the writer 
Uixni the Hiuoked Elaas lompletelv vltlati'S the hi- 
euruev of tin* rei’ord 'I'o make the svsteiii tiiistwoitby 
{Concluded OK prtpe tS6 ) 



Mltf caa, taRoaUtc amat Tha Ua* below buUeatea tiie dnraUoa of the application Slow revival of pui«*tii-n on »ntw 
ett DoaPtOfMan leaflat tor four hour*; the aeHoi to he read from below to Wiotb. F1« 11 .—Hlectrothermlc utlnndater to 
l^layad^ Il«« ot iutr k, tar Olealat drenlt tor a deSnltr leogth at time, Vig 14—Ilword abowlna grawtiiR failEin »f .Mimosii I'lg l.t I 
<*, eoDdeae^rt b, k*r: e, lUtfttxaBCtrodal, aad b. Indirect eitra-^ectnadal laode of atimuUtloo. FI* 14—How dctnciosl leaflet of irlrgraph 
peKole la aibOUted Ur the ahorter open end Ot a narrow U-tobe fllled with water. Tne longer end of the f nihc <s>nal«u of India ruhlKT tnbln 
tM~tiidr«bt*ttc iir«annte ban be varied. Mw atop cock allow* the water to ron wit when i-bemb-Bl aoiuilons an- to take the plan' of water 
Ikaiabt to la<tba« th* apneUnen. 8y wana of an elnctrlu oarrant teat tbroiatb a aptral of Herman ntlvcr thi' iiiBldc of the • baralwr ran ii« heated 
'«!»** I#* Ithaoen, Ibitncaifiv* dot* In the down nr expanalve part of curve rapiesaat rt»e ot tomperatum of »m- deg. O'nt Spasmodb «intr»< 

' 40 dh(. <i*n<tt wto aO OtUU, -Vhl- 14.—Amngemeat tor applrlo* ttngio make or break: b. k«y lo the primary circuit I'bc accoudary dm 


























2r>4 

Hearing Liberty Bell Acron the 
Ck>ntinent 

H IHIH)!!!!' Dili Mlforty Boll, which 
tried hii vitllHiitly to proclalffl, far 
and wide, the Jojful iipwm of onr dwlnra- 
lloii of liideiM'iidetiee rf>ceiitly tried Ite 
\oiee UKulii, nail thU lime HUecvedcd In 
iiaikliiK ItHclf heard u thouauud tlmea 
farthei Kitted tinder the hell wan a tele- 
lihone iriiiiHiiiItter conneeted with the 
1 rmiNi ontliu'iital telephone Hue, and when 
It was taiiiKsl with the mallet the ring 
Ilf the eraeked old hell was heard In San 
Kraueisis) A reemil of IhN hNtoile etent 
was made hv a plionograidi so that the 
tones of the \eliian of Ketolntionarj 
times might ring down through the ngw 

Iron Sides for Roads 

F I \ nrt since the Williamsburg bridge 
J was conKti nciisl a great deal of trouble 
has perliHlh ally arisen over the ahortness 
of the life of the ijavemeiitH uwHl In the 
toad laal. No matter what iwirt of imvliig 
hhs ks were jait down, the heavy nature 
of the fralfie and the Itieensancv with 
w till It It flows soon resulted In deeji 
troiihlestane ruts along either side of the 
toad Imtely this cieiireetatlou has gone 
forward at a eotislderahlv faster rate ow¬ 
ing to the increased weight of trucks 
which itass over It 

After ex|ierlmentiug with eterv known 
tjite of pavcnient, the bridge englni'ers, as 
n last i(‘Hort, lilt tipon the Idea of lining 
the iKlgtis of the iiMtd, where the ruts oc- 
(lit red, with Iron hlisks The hlis'ks are 
(Hst hollow with o|s-ii ends and sides, |)er- 
fol'altsl lo|>s aud elosed iHittoms They 
are afterward tilled with concrete 

To lireiik up the old imvements a pneii 
matle 'Tlvet hiister" was used, that is, a 
hneiimath hammer with chisel |s>lnt em- 
plovisl in In caking and knoi'klng out the 
rivets of worn out strueturul work An 
tMiglnts'r of the bridge paving deiiartinent 
extrh'uti'd a aov'mlnglj worthless mathlne 
of this fyi>e from the jtiiik heafi, hud It 
reiwilred and put It to work on the old 
and rutted paving The ivavlng blocks 
were so tlrralv cemented that a man with 
a pick could scarcely make an Improsalon 
on them tinder the blows of the rejiiveii- 
nted “rhet buster," however the paving 
blocks are rt'adllv broken iiiiurl 



Safety match holder with a roll of 
striking tape. 
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Liberty Bell apealdRK aeron tbc oontineitt. 



Breaking up old pavement with a pneumatic ‘‘riwtt boater.'*. Tha laaert aliowa 
iron blocka for lining the rood. 


Safety Match Hoider and Box 

T HK iKs-kot match l>ox has Hulferotl a aerloua decline in recent yeara, mainly 
Iss'aiise safety matches have dlapiaccd the cummoti friction matobett in dgar 
stores, and they cannot lie Ignited on the ordinary striking surface. And so In 
lilate of the neat little ea(«> of gold or silver men have come to carry unsightly 
wissleu match boxes or [lackets of itaper matches. For a similar reastm the 
mall h holdci has given place to a stand In which a common safety match b»»x 
IS idactsl Ueccntly Mr. J. K. Neahr of New York city has devised a holder In 
which there Is a roll of paper surfaced with the ehenilcal ccoating on which the 
safet.v iiiatehes may be Ignited This striking tape runs around the Isutc of the 
iiiHtch roiitainer Whenever the surface Itecomes worn a catch may lie lifted 
and n new surface pullevl from the roll. This will last for many months. A 
pcs'ket siifetj match Isvx has also lieeii desigtietl, at one end of which is a roll 
of striking tills* Normally this Is covered to protect It from wear and dtrt In 
Uie pcH'kct 

Mine*^>buitmir 

cp Hi; uKomimuylng photograph was taken alavartl one of our own mine plaiit- 
' ers, and shows a type of mine with Its automatic anchor. The anchor weighs 
1 iMM) iHiiintls. and the mine is loadnl with a hundred isHjnds of trotol. The mine 
IS of the eoiilrolhsl tviH?, which can be fired only hy an electric current sUi^tKed 
fioin a slatioii on shore The photograph shtrws It hanging over the Side of 
the iiilne planter, ready to Is* dro|>issl Into the water by tripping the hooka 
whic h HupiMirt it. when the vessel reaches the desired location 

The Nips Palm of the Philippiiua 

A MttNi; the physical assets of the Philippine lalands Is the Nipa palm, the 
N,ip of which has the lm[iortant dlstlncthm <vf Iveing the ebeai«est raw mate¬ 
rial known In the world for the making of sugar and alcohol. After extrsotlon 
from the flower stalk this sap is known Us “tuba” aud motalns, when ffeab, 
ahont l.l |s‘r (s*nt of sugar Investigations made hy the rhlllpjdne Bttfeau at 
Sch>nce Isair the detliiMc coiicIimIous that nlpn sugar is equal to cam* Htgar knd 
inn be eviraeietl chenisT, as no cmsblng machinery is necessary; ah», that d 
hiH-tare (2 47 acres) of nipa will produce 22,042 pounds of engar, wUcb, ttallMd 
In United States currency at 8 cents per kilo (2 2 pounds) would yield an 
annual Ineome of more thou $800 

The yield of aleohol varies, depemllug oil the grade of the primary prodtKt, 
It has liecn found that a hectare of nipa (about 2,000 plants) will av«nMI[|k 
galloii.s of snp per year; and that from four to 72S gallons of sap ar* inaitfbiril tiO 
liriNluce 1125 gallon of alcohol Nipa alcohol was awarded the fttat pfiga fht 
(Mirlty at the Paris Fxixwltlon. 

Th<‘ use of alcohol fit 186 proof, mixed with 10 per cent gaaollaa, ims beetk 
shown to l>e of «iual effectiveness with pure gasoline In a year's cnffUnttOlM , 
trial in six automobiles In Manila. That city Imports about ^200,000 fraat^/aC 
gasoline each year, which apparmitily coutd ha supplanted by ahMlh^ t!]> to the. 
present time no forest charges have been a ase a ea d on nipa prodoc^ tRf Hi* Qnv* 
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pany iff Hteeltoo, Pa.. hM M«a aitomtad 
a certlfleate of Xu- 

stttuta, Philadelphia, Piu tor Mg 0ut«Wh 
bulb. This bulb baa been {mr^dptaviy de¬ 
signed for use Is the detenntoatfam ^ the 
total carbon in iron or atoel. Tha Mb 


Is of large cupaci^, aad, hy the provtslou 
of a glasH spiral In vfbicb the gatog of 
cvmibcwttoii at the wmpie under tost ahd 
the potash solutlcui efrenhtto tagstber. a 
high rate of absorption of caihooic acM 
Is obtained. With ttie bulb is combined a 
drying tnbe. Mr. Vanler has also deslffuetl 
■inc tubes and sulphuric add huHia for 


one hi cmntection with the Tanlar coot' 
bastion train for the deterntliuitioii of car¬ 
bon in steri by direct combustton method 
wHh the electric funiaca. Both at these 
pteoeu.of ai^taratus are great ttma saw** 
la omnmerClal laboratortea. 


ConttnwHM Rod Moclilwe 

P lCrrURKli herewith la a mechiite for 
making contlnuons rods of brass and the 
like. Molten metal is poured la at the top 
and brass or other rods of % intdi or 
more in diameter will run out at the bot¬ 
tom as bviig as the metal supply ke<ms up 
and electric current Is fnmished for the 
o|jeratlon of the mochanhuu. At the top 
of the machine U a graphite emtibk! Into 
which the metal Is poured, and through 
which It finds Its way by gravity Into a 
guiding tube and eventually into the moM- 
ing l»ore of the machine. By the Junc¬ 
tion of two seettoos of molding bloeks 
which form two endless cbalns, respec¬ 
tively, a two-iwrt mold Is effected. Wtth 
the metal being fed into the reoelver at 
the top and the chain molds being eon- 
tlnuoosly moved, the llquM metal nohla, 
solidifies aud delivers ttoeM atitomatlcally 
in the shape of an endless rod. 

The operation la strictly mechanical and 
automatic, and it is the claim of the in¬ 
ventor, a man from Newark, N. J.. that 
with the aid of the machine % Inch rod 
Id any length should coat less to produce 
than wire bar. The rod from the machine 
can be produced without any previous 
working and all rolling operatiens are 
dene away with. The machine Is driven 
by a 6 horse-power motor. 
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# w& i4.9m m t«MM<aw 

pb •nwoxliMte DdiMtoB t)i tta* oiill«et| 

AfTtatam of «uid n^utw oaj 

Ow «bre]« ajw md by rtx lOtero- 

Moipiwv tnWeb Blve tb« n^eotiM aibI tetittn^ 
(0 «o«a|pa«te ttw 41iitoiH?» tb« o(ii«ot iM froa 
nkroimpet) are moo&ttd 
os tito •extwrtor fRoo of the east pier and 
eSw seeared os tuts attached to cast Iron j 
■talHlacda bolted to the pier. 

When the instnuMot was first nwonted 
the field of the e3re-pteae was lUoalsatad 
h)r ueaaa of a fias jet. opposite the axis 
of rotatiou, and os top of the west pier. 
Ti» axis of the Isstnusent is perforated, 
and a morable diaphrafitn therein ieKii-| 
latea the tateusits' of the light 

With this instrusMOt the Paris Ofaeerva- 
tonr carried on its ektenslve sMles of ob- 
serratiuns for the detmninatlon of the 
position of the soa, noon, planets, and 
stara When the Instruinent was first' 
ttotmted its object ^aas was the largest j 
that had ever been made for a transit | 
circle, and It is ttnlay the largest in use. 
Soweser, astronomers have fonnd that 
when the most refined worii ts desired, 
with that ciass of instmments, one of leee 
aperture and less focal length will xleld 
better reeolta The astronomers of the 
parts Observntorj- recognised that, and In] 
IhTh, through the ItberaUty of M. Blscboff- 
sbelm, a new transit circle was provided, 
and npun much smaller dimensions. 

The new instrument is mounted in an 
Isolated building in the grouuds of the] 
Otmervatory, alnnit 160 feet south and a 
little east of the large transit circle, 
object glaM has an aperture of 7.6 tncbee 
and a focal length of 7 feet 7 Inches. 
With this new meridian circle the Parts] 
Observatory has continued Its meridian 
circle work, the larger one being now used ] 
merely for tin* puriwse of obtaining acco-l 
rate time. This Is distributed from thej 
Observatorj’ over the railroad telegraph] 
lines In France, and also by wireless from 
the powerful station at the Clffet Tower, 
for the benefit of tbe shipping at the i 
ports of France and also ships at sea. 

Oue of the unsolved problems In as¬ 
tronomy is tbe prohabtUty of changes tak¬ 
ing place in tbe crater formatlous and; 
mountains on the moou. In the early his-; 
tory of the science certain astronomers, 
from visual observations secured by means 
of a telescope, made drawings of all tbei 
prominent objects on the surface of the 
moou, hut at I>est that process could not 
compete with a well-deve1o{)ed photograph 
of the lunar surface In making a draw¬ 
ing the vqwrator can sketch only so fast, 
and while be Is engaged upon the draw¬ 
ing the reflected sunlight and the shadows ] 
caused hy Us absence are constantly 
ehanifing on the object be is attempting to I 
transfer to paiwr. With a relatively quick | 
photagraphlc plate a much more detailed 
reproduction of any selected region on the 
moon can be seoored in a very short in¬ 
terval. 

An Instrument designed with’ that pur- 
IKMe baa been la opentlon for a number 
of years at the Parla Obnervabory. It is 
called an equatorial ooadd, and it was fifst 
planned by M, f^pnwy, another of thelllne- 
triooe dtractora of thht Institution. Thai 
Meefianleal (ena of 13w Instmment Is notj 
at ail slniUar to eia« of tiw ordtnary fqoa- 
torial reffatttnf Mleacopa. Istagine tbt| 
nsaln tube Untcued to two upright phm, 
am one to the nnrtl| nnxq& Uglhar than the 
^ OM to the south, tiito wain tube is eon- 
atphetod go that tt WiH ptoolve on a hsa^l 
Ihg at the top of thatfitorter 0er, It Isl 
tosttaed to th* Itotnter pMr by a sleeve, ao 
law tenia tidw oukptnpbto. The aniseed 
ntmatton ^ m 'tm In fh« sunn na «hte 
ofi (te tottMn VUm- 

P It to ai'to fieiCte a 

mm 'SttinM 

#1^' 

'KjhaiJ ' 


otenr In the cube fiwined hr the Junction 
of the tnWa. A taj^ qf from a 
erientiiA otUeet wton thmnidi the object 
gtasa; itolhes the wlrtor atf that pdbit, ts 
definotM dosni the onffl U reaches 
tbe miiKcir to the eenmt tube, when It Is 
again dtoected op the aialn to either 
tbe eye-pteoe er the pbotogr^telo plate. 

in this form of tostruneot the astron-, 

uer reamloB seated at the eye end all the 
time he is obeerving « photegratdiing, 
tbe dinmal motion given the tnatrument 
by clockwork, to follow a celestial object, 
is around tbe eye end as an axis. The eye 
end of this Instrument la shown In oi 
the illustrations. 

The equatorial coud^ has the following | 
dimensions: The length of the tube 
taming the object glass la B meters, 
length of tbe tube opposite to that of the ] 
oontalniug the object glass Is 4 me¬ 
ters. The length of tbe tube to which tbe | 
eye-pleoe or plate bolder is fastened is 12 
meters. The diameters of the tubes vary 
from OM to 1 meter. The aperture of the 
object glass Is 0.6 of a meter, and Ita focnl 
length Is 18 meters. The diameter of the 
exterior mirror Is 0.86 meter, and of the 
interior one 0.73 meter. 

In designing this instrument It was 
Intentloa of tbe Illustrious astronomer to 
have made a tele«ooi>e that would exactly 
reproduce, without enlargement, Images of 
heavenly bodies The conetruotloo of thej 
telescope was commenced in 1889, and Iti 
was finished in April. 1890 Tbe first ob-| 
servatlon was made with it in 18B1. 

With this equatorial cosdC MM. Loewy] 
and Pnlseux have secured the splendid 
atlas of the moon that has been Issue 
tbe Paris Observatory, and in the vaults I 
of that inatltatloD are more than two| 
thousand pbotograpbs of the lunar sur- 
face. After these photographs were ob¬ 
tained MM. Tsiew.v and Putseux made 
careful study of tbe hundreds of lun 
formations thus obtained, and their writ¬ 
ings upon that subject fill many pages of] 
the publications of tbe French Academy 
of Sciences The crowning work of 
was the Atlas at the Moou mentioned. In 
this will l)« found enlarged reproductions] 
of all tbe mountains, craters, dead seas, 
and platas that can be seen on the moon 
The lunar enlargement varies from a 
diameter of 2 to 2 6 meters. The original 
uegatlvea were 0.18 of a meter In diam¬ 
eter. The atlas Is without doubt the finest 
teprodoction of the visible portion of (he 
lunar surface that exists, and the student 
of lunar formations will find in these en¬ 
largements a study of the highest interest 

In tbe future, astroiuimers who obtain 
photographs of the m<K«i have the means, 
by placUig their photographs alongside I 
those secured with the equatorial fosdC] 
of the Paris Observatory, to earefally com¬ 
pare every |>ortiou of tbe lunar surface, 
and to detect any change that bas taken 
place in any crater or mountain forma¬ 
tion in the Interval between the time tbe; 
first and second photographs were taken 

As tbe actna] posltfon of the moon in 
the sky at any instant bolds but a short 
while to any theory of its motion that has] 
been developed, and its predicted tw>- 
sltlou for the future is liable to uncer¬ 
tainty, so it is Impossible to state detlii- 
Itely that any of its craters or mounUins 
have changed or are changing until 
photographs of suibcleut rise are com¬ 
pered one with the other. It U from such 
'a colleetloa we may expect to verify sup¬ 
posed ebangeo, by comparison, over long 
intervals of time. 

Hie H eerena tn Mercfc 


of IVbniary 10th. dt was then tn Oitelu- 
chaa. iu 17 hours right saoeasioQ and. 3 
degraes north deriluatton, and was mov¬ 
ing Mowly sootfawsrd. PreUmtesry ele- 
compUed at Cb« University of Call- 
fotola ttHUoate that the uomet is stUl re- 
teoto fran the Barth and Bun and will 
perihrihw tai next August; 
h«k tb* caiiMt% sttastton to s«ch (hat the 
and 

turn qtaemttoM totU he heeessacy to 
pgltett «f aetomto piwttottotn For the 
[ j p to l tot, htetetor, the'count wtil oonttouej 



You, too, 
would write 
such a letter! 


S ometimes when you read letter* 
like thii from Col wstterwn end 
other noted men of affairi who have 
endoraed Saiiatocen, you cannot help 
but wonder—“Why did they write such 
letters?" 

And truly, it ir remaricahle — for such 
men rarely endorse any article And 
yet, even though VOU were one of the 
world’s leaders, you, too, would write 
just such a letter I 

For imagine yourself in such a man’s 
place—at the height of your powers, 
but handicapped by stubborn ill- 
health that threatens your very 


and rtbuiUi the ii . _ _ 

nerve cells, you FEEL the old- 
itality return, with a new 
of mind and a new 
icity of body— 
Wouldn't you be grateful ? 
And wouldn’t yon be will¬ 
ing, ay, even eager, to tell 
other* the gooi that Saii- 
atogen had done for you 
just as Col Wattersoii 
of other noted 


people have done ? 
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fitr BOwrt HmtM * _„ 

with hU shrewd philosophy toaethi-r 
niKE. TearUil#o(r*sareflilmlert.>BilcJre»«TtIBB,M'KRrilKHICALCO , IrvinsPl New York. 
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to MB’ caiapteto lias ef Drsftuf Faraitore Drawiag BtMtrds, Table*, Stoob, 
FSiaf Cab^Mt* (Uaifona SsciImuJ), Bhw Priatuf Oatfito of every kind 

We design snd make equipment for ('ontra<.torK, Engineers and Draftsmen, 
meeting requirements in a practieaJ way and building for pormani'ii 


We sell apeotal and regular eqitipment to Carnegie 
Vocational and Techmoal Schools We furnish 
regularly many of the largest drafting rooms 
the country 

CXir Special Offer 

To ooquaint you with our line and fur¬ 
nish you ■with one of the greatest eonvenienees at 
Home or OfBoe, we will »hii> jirepaid East of Mis¬ 
sissippi and North of Mason and Dixon Lane, 

Ariiufitfibl* Drawing Table - Oak frame, 
Koft Pine top adjustable two ways This si/.e is 
31x42 Other sties up to 43x72 


Carnegie Institute, I'nivi 


Speciai Offer this Mootk 




LISTED REGULARLY AT *10 
SPECIAL OFFER TRX MAY IS. fiT.SO 
SEND MONEY AST WAY YOU UK£ 
Amencaui Drafting Furniture Co. 

no Railroad Sl Rochester, N. Y. 
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w.thTHE INSURANCE COMPANY OF NORTH AMERICA 


If you import, export, ship cosstwlss or on Inland waters, or by roU, express, parcel poet or 

any glaaa of iDali,we have an attractive policy to offer that meeta your speciflL requirements 

Theprateetloa U bro*!!, the oMt moderate, end you get the beneht of our 121 yew 
fivM if you elreedy heve protecllen, It le good butlne** ]udgtnent to let u, eubmit q 
plaoce you under no obligation whatever A requeet will Instantly bring you lull pertlc 
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SCIENTinC AMERICAN 


Smith & 
Wesson 
Automatic 


Safety first, last 
and all the time 

Safe intruders 

when the time comes. 
Safe always against ac¬ 
cident and carelessness. 
Safe where there are 
curiouschildren. h'lres 
when you mean to, not 
before. 

Quick loadinu, easy clean¬ 
ing Usual .Smith & Wesson 
accuracy ami strength 


' Bfiokitt on r(t{uesi 

SMITH & WESSON 
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6c for lO 

priwSr"*^ HllKmgilit'*HlmpT«<t eDaliie mLtn Rurii 
wftli'nur'iTsnkrir^ F'or*f-fi.e(i ?)iler iisu-iit 


llvftu fn, frM Ixnik 

ECL18 ENOInV.'o 


ri im Is right ascension 17 houw 26 mlnates AU PlanU ass SsmWm. t, B O A 1/ If O Tt C A $ 

87 aocondB, declination 1 degree 4S min- Thus tested, all plant* prore to be re- . ■■i 

utes north, and its motion 1 minute in sipoiiHlve Hence, the old distinction be- ^fAn^wfw'm»9mk!^wnnKHK!% 
secondu p»Kt uml .'l inliiutt>8 south every tvyeen “Henaltlve’’ and “Inaensttlve" plants m.. 

day If Hhould be eautiv vlalble In the purely arbitrary and BcUmtlfieally on- W 

morning wky fm Kome time to come. Juatlfled. OabbaRea, peas, beans, and other H rent hm a* iavwiinmi wfcUh jpou sriili t« 

Priii.s-toii Unheraltj Observatory. Wtehen vegetoblea are sensitive, althouidi patprt yon «« writ, lully amj Ir*^ W Mean 

Ptant Auto™*. «.d Whut n«y ■” ■ri'lS’Ato.'i 

Plant Autogrraplu and wnat l»ey t.,ectrloal rosponae, moreover. „oJri ,fV<mr mrntioa uTT erf 

Mean Hr Hose has aliown that every plant and tk. d.viM. ntpUipiag it. op.p.riM 

{I'onctuded from pagt ti.1 1 every organ of a plant la sensitive and re- All wmmnaieMim* nr. nritttly (.■lutotMl. 

Hr Host- till «1H)11 Ibc luKt-nlnns prlncljile to stimulation by a definite elec- •x*«rfi»g ov.r . jwnorf.l 

of electriMiiaKiietlciill.k IapplMK the smoked trlcal charge An Intensity of Induction w 

glass ((late at regular lime Intervals, so 1* barely mifflclent to Induce MpniM t. th«dil«it. Our Hand &ak os PatuiU 

that a (lotted line Is obtaiiieil Instead of a HynHudgu in man Is quite enough to cause •• frw on requMt. Tlii» tapUiiu o«»r 
continuous (Une Thus he was able to fall In a Mimosa of moderate 

oveieome at on<v the dlfllenlt.v of friction sensitiveness Indeed, Hr, Boee found that MARKS. FOREIGN PATET^S.^, 

„„ ..fuud., 

whidi uonid ln|( Insti'iid of tiiiee rissircis ,.,.rtain conditions, lie ten times as senal- AMERICAN 

;.;;:d;:u.a::^'rurrrMd’‘-Tn-z**- ..mutingapum.r. munn ^ company 

discussing ult.i the fnin.-ss tlic.v dosorve m.mclently^fter shL, I be stlmu- 

the piohlen.s thal eonf.onted Hr Bose lai.-d again, a dlmlnuUon in the height of Off.... 689 P Str««. WMbiagteu, P. C. 

Kientuall.i lie dedsed till'instriinieat his r4,,^|mnMe, Indicative of fatigue, is noted. ®^®*'****"**'***®®**s***"*^^®*“ 

7?;.:z::n:::,ti;o;:::.:..te^^^ thl*; the :::n::.nlfo?grrL tZet: Advertisemenu 

.. , ""““"O'* ft oe essliy A(l»wS.lot in Mil. wSumn l. 7» ..si. * tta.. N. 

rucoMlhiK iMilnt hm <‘UMtileal lui- nn'orded. In a Hub-tonlc ai>ectmen, an tfe yi fy ur bot mof tfcnmipai momm M . Ooum 

I.iilui. .vv..r*Hx llllir In !Im .. a. a ..a m. a / ..a . .. ••VW WfJftk »© H»*. AH OrdPTi »(»« b« MOfHD* 

pulhP I'\ii(tl\ JM riM IKJH Iitnr lo um nMH)in ohnraeti^riHtlr ♦‘ffeef Is ohUlned— mm bx » rsnlMano*. 

Ing nioK'iiii'iil the Inti'ruilttmit elosiires m-adnal enhancement or what Is known - 

(d the eleeiil. eli.ult are i.ro|K-rly timed, investigation (with which It is •USaWWW orroaTVNmu 

so thill tlie «riling Index H not subjected (.xaetlv paraUel) us a “staircase reaponse" 

to attraction In the course of Us Journey , , p,p, \fter attaining a maximum ex- ^pwttijuJwi. wbSaw SiUa,. 

till'electio-nmgnet ciniilo.Msi is et llndrleal ,.llabllltj under suewssive stimulation, * ' ■ _ 

and therefore' without l.tteralilt, so tlmt jj. .. ....(.rallv ensues a fatlmie decline SiAMOniMG INVENTIONS 

. generain ensues a latigue ueeiuie in connkoTION with d.vetogmmt. ofusown 

the writing liidix cannot ha\( a tendeuiy attrlhuled to the gradual uborstori.* iSe umiisWio^ win n>n^« »nr 

to exi'eute its iisanil-fro vllirnllons in anv i,t.(tvrlng of the Ionic rsaidlOon under sue ttsM»*nU»dn« to”m<>tiw(L'andniiwlfimiirmi Hma aI. 
,.ther dli.stlon than that which N ,s>r- ....sslve stimulations In other words, the 


MUNN 6^ COMPANY 


MAKKETING INVENTtONS 

CON14KOTION with d(pve«umn«us of tlaoirn 
.iioriM the undM'qt.md will nimidw snr nwiH- 
■ Inreiilton. raadr ft>r the m»rtMrt mvMrIrily 


I Uboratorlfti the undanlinwd will nii^w »nr meri- 
terlou. Inreiitton. rawdr ft>r the martort mvMrIrily 
thoMi ralstlng to motorotu' aodiiieohiuacsl Uimw. Ad- 
drrwwlth copy of p.Mnt Mrftormlok LsborwtuhM. 

■ MiRtomiliik Msnuruturloc (Vi Dftrlon. OUo 


o the plane of the teimlnal .sslon of stimulus gives rise lo two WANTED 

magnet The eleetrteal Im- uinds of effeels—external and internal WANTED Addr™ of psrti* who c*n MUJirf} 
hiKril utrli rhf» r<>irn- ... . ... .. Cctlluirw Acot4t« fu tho fonn of «havinjCR ur dMp« 

niMU wuii rnt rtm Hoimltive nre plantH thot oven the Addrww for further pw-tieulw Oolluloee Bo* 7f» 

ans of u reed miilulalned In a „ viond Is not wllhonf Intiu- . 

■dsleid \lhratioii In tlm usual Bose's records ooneliislvel.v T M rt II T O T ■!? c 

o-magneti, ..rrniige.nent This reed ^ exeltahle plant Into __ 

(Hlh'd a KS'reer In Hr Bose, , ■ , „ rtlanm Inguiru No. Hie W.nted ui •mocy on Oh 

1. .. . . " excitanilltj nisaje Ckswt for Mmo .pwliUtliw Firtsleuhuly to- 

he natural fns|uenev of \ibra ^ ^ p j p noUeed .g merit 


INQUIRIES 


liiti'trupter, lalh'd a im'reer 
Is tuned to the natural fns|ue 
thin of the lei Hiding Index, 


that Mlnxxsa was deiiri-ssed o 


liderinltleiil niaglu'lle iinlls will (>\uetly | jp, ^tas ahh' to Ira 
sM,(hronl/e with the natural swings of the j 

'which Is Instruct 

The advantage of Intelmltli'iit oter eon- j,,,,,. uniform 
tlnnous contael in ohlnlnlng reiords Isip^i^p,, A droii of v 
well shown In KIg ! representing twoj p,„ 
smsx'sshe ex|s'rlmen|K on the same It'af 


In^irvNo HI7 W'uiteil the name wul nddmii 
of % miuiufketuiwr of a mactUau for tjrlna up IMtIns 
lloi) aist for (UU'dIns tho samr 

ttuTvIrp \o WanMd Ctw uamoamt addriw 

of a manuhicMinT of Bber tIUi made of wood, a flts-r 
Miltabh fis- unilrfToatA »« 


irplloii of water Tig 0 Is a rt>cord Nf s manurncwinT of Bber »IU( made of wood, a flts-r 
hleh Is Instructive In this respect A 
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ELEaRlC HOME 
LIGHTING PUNTS 

WITH STOfiAGE BATTERY 


==THE KEY= 
TO THE LAND 

By 

FREDERICK 
F. ROCKWELL 


The new mcthiKii. in fjrming pcit.i- 


rcsiilts iniprcsseil them and itav wiir 
glad to follow the city mari'h (xaniplc 

While the healthful life and ilu ph is- 
nre. of a dweller in the field, and vosid. 
arc not oVcrlisiked, it is the eioMoaiu 
ft atiirc which is the kt vnntc of rht hook 
I hi author has p^erred to record ui 
firnon.il form tbt ^-rual happenings ht 


HARPER & BROTIffiRS 


and the npiKT with the same ieco.der,l.ut|,v,„,^,, ,.ons.s,uenee of absorption of ! ■ — 

in a stale of vlhrallon. giving InlermlltenI | y,,,, ^ 

eontatt .Stlmnlns was applhd at "'c, gorged Hiilmal, its sensltlvltv had tieen ^ ^ 

point mailKsl hv the v.-rtlcal line ; „(T,s'tod A drop of glv.vrln almirueted vv^ 

How PUnta arc St.mul.twl | „„„.r „u,i r,.Hior.sl exeltahlllt.v iIhIL.i^ 

Hr Bose elussllles stimuli Into (II me 

chatileal (l.lows or prleksi (“i ehemleal I How Planta Suffocate and are Polaonod. 
laehls, alliulles (>ie ) ('!) iheiinal (hot (iases have as niiirlusl an efft-ct on J®- 

wlres, el( I and (-J) eledrlcal (Inductive plants as on anluials ('nrtion dioxide Is 
sluH'k, (oialenser dischaige, eonslniit cni popnlarl.v snppos(st to he gnvsl for plants 
rent, etc I .'^Incc eheiiilcal silmnll (aniiot I’rof Bose shows ihat It Is Just as de- 

I Ik' ('Uiploved lo obtain a senes of nnlforni pressing and poisoiaais to a plant as to an fTn^'ni 

excitations for (iminlit.itlve tnvesligatton. animal Oxone, as might la' pxt<ected ToC BAR] 

and sinrx' blows and ptieks mav lanse na'- iit'lei this, is stimulating, so much so that , ^ ^ - 

ctianlciil lars which iiiuv Hn(s'i tlie record, a fiitlgiasl plant can Is* refreshed tiy Its Mw II 

Hi Bose jin fers the llieinial and el(s‘ means VIcohol vapor iinslnces first ex- wff 

irleal mistes of stlniulatliai, and. accord- allation and then deiiix-sston. the plant 10 ti 

liiglv, eiuptoVK the ehs’lio theinile slliiiu- lesiHaidliig in a ver.v human way Kther 

lalor shown In I'lg 1], the eondensei (Its- liltc'wlst' depn-ases, tint Is not so narcotic 

(hinge apisiiatiis shown in Tig ].{, and as chloroform (hnlxai disulplitde resem- 

the liiiliiclion shock apimralus shown tii hies etlu'r In Its effirt ('(ail gas is mod- 

I’lg 1(1 eratolv depressing. Ammonia aboIlBbea **** *“**v 

\Vheii a luUMC'le Is excited (here Is a exciliihlllt.v, for as long us two hours, if 

hilef liilerviil |M-Iw(>eii the Inclili'iice of the strong vn|>or Is eiuplo.V(al Hulpliureted *** 

sllmnlns tiiid (lie ls>glnnlng of the respon- tivdrogen Is not only d(*iir(s»slng but cx- 

she nioveiiieiil a lag which Is (»Iled tho tremely iioisoiiouB In its effecl, and since 

'latent pel led ” Vfler the lapse of the It In found In largo quaiitltles In eitj at- i^nSV 

luleiii pel loll the ns'ord-enrvi's Incnaise In inospheres we can now well understand S«dfo 

amplitude to a niaxtmiim The ia*rl(al re why It Is imixaudlile for Home plantH to WBBAW 

iliilred uji to tills |H>lnl Hr Ihaie calls the thrive In towns at all NltriAton dioxide - 

"u)a>x time’’ Mlili iht resimaut recorder Is fatal, and so Is sulphur dioxide 

Dr B()s(> has found that different plants That plants die like animals we all -. 

exhibit (lliTerent elinincterlHtlon of re- know, hut we do not know the exact mo- 

sjaaiHe In summer Mimosa has a latent merit when they die For hours a dead .a. 

iverhal of one lentil of a wK-ond, the inaxl- plant seems alive There 1 m no twitch, uo DuUOOIld Hlddcf 

iiiniii fall of the leaf woH attained In three death Hpusm Dr Bose has succeeded not -p, i, ^ . 

seeonds (apex llinei, and the ri'covery was onlv In noting the precise moment when a ■ HoWor-“-Wrth »ix 

completed In iifteen minutes The move^ plant gives up Its life, but In recording a »nwk absorber.’’ Worth 

meiit of ns-ovi-rv Is about fhrije hundred Its death spasm. The plant la bested asAaiT/sftjicWv 

limes slower than the excitatory fall, In very gradually eo as to avoid alt ex- A C0„ TmI MmsfH 

this Instance liicr(.aae the stimulils and citation This is done by tearing the plant _ ton Jtraat N«w YwvGily 

ihe exleiit of response increases. The lii a water Iwth, the temperature of whlifii 
Nironger the stimulus and the higher the Is continuously raised by the AppUcatlxm 
teiniiorntiiie the greater Is the Increase in of a gas or spirit flame. At flO deg. CiMit 

the rale of movement Fatigue decreases a Mmamodic extraction take* place, clearly 

the rate Winter produce* a ifitysltrfoi^l Indicated in tlie record produced In Fig 
depreesluh which proleogs toe ImtoBt 16, wbkh is In truth a dento eWTe. AU 
period and radiUM tb* ttt pUt aag, AtteiBpti to tilUlD fWpOMi. fiftw titii 


ver eon- uniform resiainsei. were first , . . - . . .m i, . 

ords 1 h|,„;^p„ A droit of water whs then miplied 

Ing two,,u place (the pulvinuM). when ./rnDYEeRTISlNC 

me U-af r(H.’ov(>rlng from Ihe »«H.'ond 

i> lower It tv 111 Is- nvtileed that the ^^LASSIFIED 

lonlivit ,,f riK'ovi'rv la'oame very much pro- 

iler, ""tltr„t(cd in (sineasiuence of ahsorpthin of 

rn,i".'ni|„,„^ „ LATHES AND SMALL TOOLS 

1 gurgl'd Hiilmal, Iih xenHltlvItv had 10.011 

1 iiffceted A drop of givvx'rin altHlrueted va p. ^ «*0T A D>> UrKLlwri 

Ithe watv'r and rcHlorisl excitahlllt.v .Mfllff W* 


’•STAR''t r liS.-i 
•MS LATHES 

lor tMunwf M 

1 (Ha Md lUctsK dioe 
[ Sod lor aulooN B 
I SDOtCA rALU WC. CO . 
I 6<H W.H 9(0.1 
Shh* F.II> N Y USA 


The “BARNES” Positive Feed 

» Upright Drills 


10 to 50-hich Swing 
SmJ hr Dritt OtolagM 

W. F. & Jno. Bunei Co. 

koiHAii ttn 


_B widfarB oiAUrt wyliow [ 
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4kK4> Htvcntfoa oi tb« mcotA, fall, ev«B 
ttie t^aat to <»otod dowa to Ita nor¬ 
mal Mtotiemtnre, death tenipemture 
^ ^ to oeiuda^ tot all ptonta. 

HwVm «r Mwhtodtom-'lMtich? 

T« tbeve a true exettatoir change in the 
ptoatt It BO, to there any upeclflc 
tracttng ttoaue, corresponding with the 
nerre of the Aulmal, for the tranunlMlon 
of excitation f It to known that the ex- 
dtatloD of a living anlnuil ttoaue to at¬ 
tended by a concomitant electrical change 
of galvauometrlc negativity. If we make 
Citable galvanumetrlc oonnectione with 
two points on a nerve and we etlmnlate 
the nerve at a dtotant point, we shall find 
that the arrival of eitcltatlon from the| 
dtotant Htlmulatod point to ot a prui>er 
moment signalised In the galvanometer by 
a deflection of a definite sign. Prof Bose' 
has found that the excitatory change of 
galvauometrlc negativity to similarly 
trauBniltted to a distance through certulu 
plant-organs, thus proving that plants 
have nerves. By applying stlmnU of con¬ 
stant Intensity and by allowing proper in¬ 
tervals of rest, Prof Btjso has obtained 
successtve values of the velocity of traus- 
mlsslou. which values are constant The 
highest velocity of transmission of excita¬ 
tion was found to be 110 millimeters a 
second In the itetlole of Mimosa. Tho ve¬ 
locity varies with the tonic cotulltlun of 
the plant Fatigue depresses the rate; 
high tempi-mture increases It. Fxcltaflon 
to transmitted In both directions, but tbe 
voUKdty to not necesHsrUy the same In the 


two eases shown that there to no such thing 

Until Dr. Bose made bto experiments it spontaneous mo^ement The energj that 
was the accei>ted theory that In jtlunts like makes a heart Iteat or a leaflet vH,rate is 
Mimosa there to merely a transmission of derived from external sources dlrecth or 
hydro-mechanical dlaturbance and no from the excess of such energy nlreadj 
tranamtosiou of true excitation com- accumulated and held latent In the tissue 
twrable with that of animal nerve Haber- When the stored suppiv to exhausted ao- 
Jandt compart'd the excitatory movwnt'Ut tlvlfy ceases, onlv !•> Is- renewed again by 
of a Mimosa leaf with the effe<’t produoetl fresh stimulation 

when an India rubber tnls* containing j With his lemarkable Instruments Prof 
water at a given hydrostatic pn'ssure to »,»«*. bss (bus snbjectetl plants to <)ues- 
Iilncbed, with the result ttiat the Increase [ Honing shocks and recordctl their an- 
of presaure ut any |)olnt to transmitted in |swcrs His records are in renlltv auto 


Plata, hy means of an ^actrlc motor pro-i 
vlded with an eccentric to made to exe¬ 
cute a to-and-fru movement Thus, it be- { 
comes possible to use a light grass haulm 
for the recorder. When the resonant re- ] 
corder Is used the record appears dotted; 
with the oscillating recorder a ihitted 
ord to obtained. Fig. 10 shows hou 
regular are tho pulsations obtained with 
detached petioles, this to a contlnuoual 
record lasting four hours, the movements 
themselves Iwlng maintained uniform forj 
more than seven hours 
The records obtained show that the] 
rhythmic tissues of tho plant are extraor¬ 
dinarily shuthir to those of the animal 
By the applloaflon of ligature the pulsa¬ 
tion of the heart to arrested, a similar 
arrest occurs In the telegraph plant bj the 
Iiroper uppileatton of ligature Cold low¬ 
ers the frispiemy of ii frog’s heart beat, 
it alsii lowers the fre<iueii(-y of Ibe tele¬ 
graph plant’s pulsutlon Hise of temiiera- 
tnre prcxlnees an oprswlte effect In both 
the anlnnil heart and In the Is'AtIng leaf¬ 
let. Alcohol and dilute carhoii dloxldej 
prolong the iwrlod, while strong npii 
Hons arrest jiulsatlon altogether Dllntej 
va;sjr of ether and carbon dtoiilphlde In¬ 
duce a teiuiMirury arrest, ie\t\ul tuklngj 
place after substitution of fn-sb air 
per Hulph^pe and potassium cjunide, Isith* 
fsilsons, stop pulsjiHun, isUaHsIniu cuanlde 
the more (lulckly of the two 

.No Hatlsfaclorj theory has ts-en offered 
to explain these "spontaneous” move¬ 
ments. Pr<»f His4e believes that he has 


the form of an luidulntory wave If this 
to MO, transmission should always take 
place regardhtss of the physiological con- 
dllUms Hato'rlandt's tbt'ury and others 


graphs which lav bare proce8s<>s which 
have Iss'U wrapissl In the profoundest 
mystery The effis'ts of enylronnieni 
Htimulatlon, of yarlatloiis In physiological 


like It mn»t l»e abandoned, I*rof Bose j activity are yvrllli-n doyyii in a wrlpt that 
found that excitatory reaction to Indlcattsl to as Intelllgllile as the t>rlnt«sl wortl on ibto| 


In the petiole of various plants by the 
discriminative jojlar action of an electric 
current; exeltafloii to Induced at the ka- 
thodic point at "make’ and at the ainxltei 
jKiInt ut “hreak ’’ This tranmuistilou oe- 
enrs In tbe ahstuice of all mechanical dto- 
turliance* The excitatory nature of thej 
Imimlse to fuither demonstrated by the] 
arrest of conduction brought alsmt by 
rlouM phytduloKlCttl blocko. Moreover, local 
uppllcatloii of Increasing cold retnitto and 
Anally aladtobes conductive power Con¬ 
ductivity to even imralyxed for a time as 
an after-effect of cold, but the ormductlugj 
power to quickly reatored by tetunlzlng 
electric shocks Conductivity of a selected 
portion of the jyetlole may be ubollsbed by 
local application of iwtoon, such as potas- 
mIuw cyanide. It 1» quite evident fwwi ail 
this that II plant, like an animal, ha 
nerveo. 

Plant TIaauM ’That B«at Uka Maorta. 

In certain planto we observe what ar 
known as spontaneous movements.' /Jc«- 
nnatiam gyramt or tbe telegraplMaj^l^t 
of India to a considcuous exa4iNe. 

Tbe lateral leaflets execute pulnatlng 
movements which are not unlike the 
rhythmic movement of tbe heart Prof. 

Boee has studied tbto curious phenomenon 
and flnda that it bos more than a auper- 
fietal reaemblauoe to tbe beating of car 
diec 

Beoauae a whole plant cannot.be easily 
roanlpttlated. Prof. Boae experlmanta with 
the detached petiole. A stinllar practice 
to followed by hlotogtota in stodylng the 
action of tb^ animat heart A« In the caae 
of the tabtot^ heart, tbe movemaot of the 
detabiwd ieafle# can ba rouewed by the 
apRUimtlgp of tatarnal bydroetadc tneae-; 
nr*, litt detached p*«tol» to aoiutted in; 
ttto.inipwihttt* ahown la 9% H ^ 

DtpbirtBMMta a modUofittoh ^ Uto ngw-] 

aaito iWMHTtor nHMt’^ «Battoy*a-w-aD ip'i 

'la -imh .tki ntiMay'-to liwofe 


page The Hunt pioyes to Im« more closely 
allied to the (inlmiil than yve sus|)*«ct«sl 
hideiHl, (here is hardly nnv iiheiiometion 
of Irritability olwerywl In the animal 
which to Hill also found In the iilnut Prof 
Boh<- has theis'fore iitnde not onh u notable 
contribution to plant physiology, but lie 
has yyldemal our yyliole coueoptloii of or¬ 
ganic life mid has proyed Hint there to but 
one life, ivhetlier ft Is* the protoplasmic 
scum of It murky i«s>l or man blmself 

The Death of Lieut Munby 

W M regri’l to note that Lieut lOrnest 
John Munliy of the Hiittoh lioyal 
F.nglneers 1ms licen killed in Helioii 
Mr Munby yvss Imrii at Turvey Beds, 
Bedf'inlshlre, Fugland, May l»th, ISTh. 
iitU'iideil the famous Itugby public scIkmiI, 
and In IW.'t came to the ruinsl Slates 
amt enterml the Stevmis Preparatory 
School at Holsikou, uud later attemleil the 
Stevens institute of Teeluiohigy, from 
which he graduated In 1HH7 with honors 
Mr. Munby was a mining engliHS'i uml 
practised his profwislon In various parts] 
it the country. He yvas also an englimer] 
on the Ktelnyya.v tunnel. In lltOT he lie- 
came an associate editor of the Hcibm- 
rmc Amsbicxn and continued In this 
catMK’lty until his professional labors 
called him to Colorado. Mr. Munby went 
to England last summer, Intendlmt to re¬ 
turn to Colorado In the autumn At tbe 
outbreak of the war Mr, Munby was ex¬ 
tremely anxious to volunteer. There were 
some dtflioultien at flrst, as at that time 
they were accepting only eompflratlvely 
yooutl men, flually, however, hto pi-ofns- 
aflonal attaluraeiito won tbe day. and he 
was coaimlsaloued as a lieutenant In the 
}loy«l Engineers. Since the outbreak of 
hoidllitles we reodvod several interesting 
totters from Mr. Munby, whU'h obowod hto; 
nuto abUlty au a ctnveapoiKtont. Alt Mr. 

to flt] 



How a Spring Works 

The trouble with a spring is that it 
springs back There’s nothing 
neutral about a spring under 
compression Its tendency is to 
go back to its normal position 
altogether too quickly for comfort. 
There’s enough powei in a good 
spring, if it were used as a how. to shoot 
you over a tree like an airow When four 
such springs rebound on a country road you 
suffer the sensation m a modified degree of 
emg catapulted into the air. 

The New Automatic Hartford Shock Absorber soothes the angry 
spring. When the spring is subjected to more than normal com¬ 
pression, the Hartford takes hold and eases it firmly but gently 
back to normal. No jar—no recoil—no stiffness—just an equal¬ 
izing of spring action into long, undulating waves of motion 

Hartford 

SHOCK ABSORBER 

Soothes the Angry Spring 


control 18 firmer and firmer 
spring action increoBes This is 
accomplished by a senes of in- 
tevnal discs, engaging progress¬ 
ively. 

Hartford Shock Absorbers add 
unmensely to the comfort of rid¬ 
ing, they keep the wheels on 
the ground and thus prevent 
accidents; and they add to the 
hfe of machinery and tires. 

Let aa MMtd you » book wblob will leU 
you wby tho H»rttord Shock Absorber 
{■ sUndard equipment on >o roeny 
prominent c*ri end wby t6‘f: of tbe 
recinir driven ueo It Tbe book u free 

Hao^ord Suspension Co. t v ^hacto sd, 

175 Morton St, JorMy City, N. J. 



'' Makes 
Every Road 
a Boulevard 



SPECIAL MACHINERY 


MANUFACTURING 

WKHAVh FACIUTIES FXIR-THK MANUFAITTIRK OF 

Specisdties in Both Metal and Wood 

ttnd would be fflitd to quote Price* for oiperimrntAl work or 
trgijlwr tnanuftoriiirtfir AdiVeaa Spedaftir* Box 7711 N Y 


IHLSCHWERDTLE STAMR CO, 
-.SUf! SlAWPSLEKtRvU-fIGURES 
BRIDGEPORT CONN 


r* f TDDCD £xpwt Manutoctumn 
tv U DDCelx Rna Jobbing Work 
PARKER. STEARNS A CO.. 
286-300 ShofRald Av*., Brooklyn, N Y. 


The Sanitary Toothbrush Holder 

For Boio. 

Rooop wto — i Jo d by Boetorioloi^to in thio ooon tr y ond BnsUnd 
Would Ului to oovrotpond with manufmctoiori In tb« 

fefc,S?:.t!Tllto.‘’a'c■ ^ ^ 





SSHSsirS),iris’s 

TOO our ootn)^ udnew 


-E£“rL,.u„t, 

MEAB CYCU C0„ Doptl l-I/S , C WCA80. HA. 






'rn sm NUUJNG SACUNE CO. 



Sober Paragon Chestnut Trees 


Omm OTwe SrotteM ese,Oea. Pleiit 
Ueniratlun—plant a tbou*ai<a trees or i 
pla.ot In aere eUguwi. or In Iwt caanlee. : 

.—4 4--upon sUom hillsl 


and In poor soil and upon stcou tJilsld™ -thr rmwhiwi of lands 

fymrr ir »0 nm mhfe nMa n niW w t feM obsMfnula tmmi eoaoM. 

We eeoured oxcloslvo rontiS (iTthls variety In itHW wIhui w« 


Introduced It, and eold tho first_ 

mproved and we now have 100.000 

r. « T. 




































VALUABLE BOOKS 

of Instruction and 
Reference 



The Kaiser and Senator Bev¬ 
eridge talked together for two 
hours and in the March 27th 
issue of Collier’s Senator Bev¬ 
eridge describes his visit. 

The Kaiser had not then, nor has he 
yet, received any foreigner since the 
war began with the exception of 
Collier’s exclusive correspondent. 
Senator Beveridge. 

Field Marshal von Hindenburg and Admiral 
von Tirpitz were also visited by Senator Bev¬ 
eridge, and in “A Visit to the Kaiser and Two 
of His Fighting Chiefs” he presents these throe 
great German leaders to the readers of 

Colliei^ 

TMI NATIONAL WASKLT 














Lightness Can Be Combined 
With Strength 



HUDSON PROVED IT 


When light steel badges took the place of 
stone, there came up the question of strength in 
them. 

When steel buildings displaced solid masonry, 
the question arose again. 

So in automobiles. The early high-grade 
Sixes weighed 4500 pounds. That overtax in 
tires and fuel baned the Six to most men. Now 
it is known that overweight was a crudeness, a 
weakness in itself. 

The Hudson Remedy 

Howard E. Coffin, the great HUDSON 
engineer, long ago decided that lightness could 
be combined with strength. He displaced cast 
iron with aluminum. He adoi^ed pressed steel. 
He re-designed a thousand parts to secure 
staunchness without weight. His hollow driving 
shaft illustrates one method of weight reduction. 

Then he designed a small-bore, high-speed 
motor. That let him lighten a hundred pauts 
because of the lesser shocks. 

After four years of effort, the final result is this 

HUDSON for $1550. It weighs 2890 

pounds, ready for the road. As compared with 
old-time Sixes, it has cut fuel and tire cost in two. 

Excess Out-of-Date 

The Light Six vogue started with this 
HUDSON. Now crude excess is distinctly o\A- 
of-date. Tlie leading cars average hundreds of 
unds less than last year. But the HUDSON, 
MUse of our years of refinements, is the lightest 
in its class—the lightest 7-pa88enger Six. 


This year, if you pay between $ 1000 Mid 
$2000, you are pretty sure to want a Light 
Six. Your sole qu^ion is, Which is the i>^ 
Li^t Six”? 

10,000 Say Hudacm 

Over 10,000 men chose the HUDSON. 
Half of them bought last year's model, and have 
driven it two seasons. Half bought this year's 
model. Toother they have driven this car, per¬ 
haps 25 million miles. 

They have proved it right. They have 
found no wealmess, no shortcoming. Any owner 
around you will say that. 

That’s the all-iixipoitant point. Every old- 
time standard has been ramcally revii^ in 
creating the Light Six. And only time and tests 
can demonstrate the avoidance of mistakes. 

The HUDSON has met those teste. It is 
a proved success. Its buyers take no chancxa. It 
is, in addition, a Howard E- Gidin model. It is 
a finished product, showing the results of four 
years of rCTnement. We believe that you‘11 
select it. 

HUDSON Six-40 Seyen-Passen^ Phae¬ 
ton, $ 1550, f. o. b* Drtroit Four ower styles 
oi bodies. 

The HUDSON Coflapafly never loses uteteet in the 
cars it seik. So low as a car H m aaryioe we aaatatua 
our interest m the character of its service. That's oae 
great reason for HUDSON rqpqtaliea. 

HUDSON MOTOR CAR COMPANY 
DalMit, Mieitiitii 























































firestone 

Has Done Better than Meet Popular Prices 


H ere are two examples: a small 
size, 30x3 plain tread, and a 
large size, 37x5 Non-Skid. Each 
shown actual size. The same relative 
values apply in all sizes. Note the 
detailed specifications of sections as 
outlined above. Then ask any neutral 
repair man which manufacturer gives 
the most in quality. He cuts into all 
makes of tires. He knows. 

You want that extra layer of fabric 
in the Firestones—4 plies instead of 3 
in the small—7 plies instead of 6 in 
the large size. 

You want that cushion stock in the 
Firestone. There is none of it in the 
so-called "popular” priced tires. Yet 
it is impossible to build a full service 
tire without a cushion layer under 
the breaker strip. You must have it 
to prevent bruising and overstraining 
the fabric. 

Firestone Tires have never been 
built down to a pnee. You will find 
everything in a Firestone that ought 
to be there. 

Firestone Tires are vulcanized by 
the “two-cure” process. This is 
more expensive than the “one-cure,” 

Finttont Net Pnee Liet to Cor-Ownert 



Cm. 

Hm-tUi 

Cr.T 

Tab. 

RmI 

Tub. 


t 9.40 

$10.88 

$2.30 

$3.50 


ll.M 

13.35 

3.00 


untr 

fOT" 

15.40 



34x4 

~~HW 


8:8c 

4.4i 

wxftr 

27.39 

88.88 

4.88 

815 


30F“ 

ii'.'iF* 

515 


37x5 . 

38.55 

39.80 

'■ O'i” 

0.78 


49.H 

■"Ton 

0.78 

7.58"“ 


but it allows rigid inspection in the 
making and eliminates fabric buckles 
and other defects. 

And you want the Firestone bead 
on that big tire for your safety as well 
as economy. Designed, built and 
cured into the tire specially for a 
clincher rim. Some have clincher 
beads that are merely patched onto 
straight side types. 

The Sections Show These 
Things — The Wear, the 
Mileage, Prove Them 

Yet you pay only 40 cents more for 
this small Firestone than the ordinary. 
And only a trifle more in proportion 
for the larger sizes. Because the 
much greater surface of the big tires 
demands so much more of this most 
expensive rubber and fabric. 

And remember the little more you 
pay for the Firestone Non-Sldd gives 
you a lot more tread. Ordinary anti¬ 
skids contain no extra rubber. You 
are asked to pay more just for a pat¬ 
tern. No extra rubber, no real skid 
protection, such as Firestones offer. 

Take the word of the specialists 
of the industry—take the record of 
the Firestone Tires for 15 years— 
as your authority that these 
extras of quality are necessary 
for real service and true economy. 


Less material and lower grades 
are trcq)3 to make sales on prii^ 

The Firestone organizaticHn, the 
largest in the world specializing on 
tires, can make and m^icet tires and 
tubes at the lowest possible cost to 
you, the user. 

The tires and prices prove it beyond 
argument. 

Firestone Tube Prices Give 
Added Proof of Firestone 
Savings to You 

Firestone is below them all on tubes. 
WHY? 

A tube 18 good or bad to the e^ and the 
touch. Quality can and does vary, weight 
can be and is slcimped, but not ao radically 
as in tires. The buyer won’t have rt. Hav¬ 
ing to come near meeting Firestone quality 
in tubes others must go above Ftrenomtm 
price. 

Because, as stated, Firestone manu&c- 
turea and markets at the minimum coat 
to you. 

But we are no more'proud of giving you 
the best tube below the others than we are 
of giving you the best tire for so little noore. 

And the proof of appreciation among car 
owners lies in the fact that their demand 
for Firestones last yesr established SO par 
cent more dealers for us and increaaed Our 
output 78 per cent. 

So compare the tires inside. 
the prices. Compare the eervlce-reoarfi 
among your acquaintances—then get 
stones from your dealer and eqjoy 

Most Miles per DoBmr 


FIRESTONE TIRE AND RUBBER COMfPAhTT 

■'AmerUte’$ Lmrwnt Meeirnttee Tire mnJ MtmMmhm'- 

Akron, Ohio 
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MuniiAtCo, h»rorponHa<l 
ilrnt Fretloi Ick Convemr 1 

all at 141 Bruaciwa) 


lecl StatcR Patent Omcr 


SubacnptioT) Ratea 

Sut)«« riplion «no ><'»ir 

PoaUiXf suit-Haiui I 

S<ib«rripllont for For»‘iifii < oinilri«*>i one intr poRt*^ prcpai 
SnbacriptkmR for CanfUlu oiu-v«ar poaUfo prepaid 

Th* Sdantific Amariews PobUeatiOM 

Anencan ( eHabliahtHl l «45 ) T^r yw 


rViKlinVCanucl. w III br furiilshcif upon applicallon 
Remit by poelal nr chiut.i money oriler, benk draft or ehm.'t 

Mimn Sc Co., Inc., 361 Broadway, New York 


The Editor la alw*y« alnii In rereiie for exanilimtion llluatimU^ 
artleles on subjeeta ot timely iiilere«t If the photoRimiiha ere 
the »rttcl« aferf «ml the faeU authtnHc. the contrlbutlona will 


The purpose of this journal is to remrd accuraielu, 
simplll, and inteu’Slinfjlv, the irorld's progress m scien 
tifle knoirledpe anil industiial arhievemenl 


Tile Leaaon of the “Queen Elizabeth” 

T HK xtutTNtftil foii'liiyr of tht' Dardanellbs liv the 
Alllwl flfb't N tflvltiyt niiu’h fttcxl for thouRlit to 
tho (irfltianr b ortlcerH n ho iin* rosixiiiHihle for 
<«ir (-0(1(11 fortlflcHtloiiu When Homo (treat itt-fi-iiNlve 
Works were iiloiiiital lit the Kiiillt-ott Hoard sonio twen¬ 
ty voiiro a(ro, mid Intel ret ImsI hi a taiard under the 
Taft Artmliilstriitioii the preseiil reulinatloii of the 
eoiitrollliiK iKiwer of liirce eulitiei and ijreat ratiift' had 
Mot been reached 'I’lieort-rli iillt, these things were 
well ijnderNtfxal hut thi- (oiiseiiHus of opltdoii -la-rhaits 
to be more coms't «e should snv the pontrolltng otilii 
Ion—In the Hoard of (Irdnaoee of the I’lilted States 
Arm.'i, was In favor of using nothing liirtter than a It: 
Inch (run with n iMu:£i!le vehx-ltv of from twenty-two 
to twenty-five hundred feet per seisjnd 

IIm- Kudlcott Iloaid It la true, made provision for 
luountlac a eertuln number of KUneh guns, hut only 
one of theae-—a typi' gun—was made and tested . and 
so siitlsllisl WHS our Ordnance Hiwird that a IJ-lneli rifle 
of mrxlerate veli«-lf,v would tirove suffleleiit to reaeh 
and penetrate the armor of any enemy's Iwittleshlp, that 
the KUneh gun, after firing a few rmiiids. was iier- 
inlfted to He on Its tetnimiary mount at the Handy Hook 
proving ground for a great many vears, where It was 
iH'ganled as something of a white elephant Only re¬ 
cently has this isiwerful gun lyeen jirovldisl with a 
mount and shlpjasl to I’anuma, there to take Its place 
iis the most powerful (run In the canal defeiiaea The Ilf 
liii li couHt-defense gun tires a 1 <gK>-|>ound shell, with 
a imixrlc lelisitv of twenty-five hundreil feet la-r sev^ 
Olid, and Its evtieme range, as governed hy the maxl- 
nuini elevation vvhnh itin Is- givi-ii to the piece on Its 
disapis-aring nionnl Is ahout thirteen thousand yards 
Some ten veins iigo the Hoard of Ordnance deter 
mined to raWe the ciillhei of oiii heavy eoust-defense 
guns frmii Indies to 11 Inehi-s Had the vehs-tty 
li(s*n maintained at the tvventv five hundred ft*et ja-r 
ws'ond mark attained In the 1J Inch gun, our fortlflca- 
tiohs would have tieen armed with a jiieie of greater 
range and far greater striking eiiergv at the distant 
railg^ than the l^-lneh (run, lint iinfortunntetv, the 
t'hlef of Ordnaiife^ffeteniilnisl to siierlllee the power 
and range of the gun to Its longevitv, and In the en¬ 
deavor to lediKs- erosion he lovverisl the vehs-lty of 
the new H-lnch gun from twenty five hnndr«sl to tweii- 
ty-tw'o hundred feet is-r sis oiid thus at a stroke, 
aaerldclng both the lange and the energy of what 
Otberwlae would have Ns-n a veiv line and thoroughly 
uji-to-date ^n 

JlH* raUKUig jvower of our (oast defense guns Is serl- 
pualy curtBiled bv the lliulftsi maximum elevation OC 
wbteh tli^ are capable With the exception of twenty- 
are on harhetie moiints, the whole of our 
iane taniH}r«d and thirteen I'J-Uieli guns are mounted on 
the B ir lh n gton-CroKleT disappearing gun carriage; and 
for rfputmu Whlv^are not (pjlfe dear lo ns, although 
we have httartRirot it was In ordei to lessen the rack¬ 
ing effect* f)t tbo Mtcoll, these mounts iierrolt the (tuns to 
Ih- given the very timttgd maximum elevation of 10 
degrees—a fatkl error, tor which the whole of our 
coast fOTtlflcatlooa are now paying a heavy |M?nalty in 
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dnding fhemartwa utterly ouCranged by tlie bsavy mRg 
of the latest foreign watrtdpa. Aa mattani now attn^ 
the maximum range of our 12-tech guiW, artth a 1,0^ 
jvound shell, is thirtiien thottaand yartla. By a nkW lf O 
in the carriage, Increaaiiug of thfi Mavatioii tu-tft dSgfltH' 
and reducing the weight of the shell to TOO ptntidA i^.' 
would he ixjwdble to cover elghtaan thoangud ywNk, 
hut this, Of eourae, would Involve lower paae^ititbig 
liower and a much mnaller bumting charge in. the sbaiL 
At the time when Hen. Crosier iutrodnoed the 
gun and made what seoKia now to have been the flititl 
error of reducing the velocity to tweuty-two huudvMl 
feet ))er serond, the ScrsNimo AMsatCAiv protnated blh- 
teriy against n pivllcy of sacriUclMg range and hittlag 
IKiwer in order to lengthen the accuracy life of the gaa. 
The 1,'eneral tainted out to the writer at that time ftet 
the lower velocity was comitenaated for by the gtealet 
weight of the shell, and that tlie bitting power of the 
new 14-lnoh was Homewhat greater than that of the 
ic-laoh high-velocity gun. We tbea thouipg; 
now thWk, that It was nothing I 
that when lutmrinctng the hig 14-IMh ftaAdMi tdlpi 
vctoclty of the 12-lech gun waa * 
that the velocity was not raised to twm^aitk 1 
feet (Which 1« the standard vetoclty for tbs ^ 

liH-h guns). for in that case our coast fogtHNaUiaMk 
and espeelally the latest worka of tU* kl^ Sh St 
I’liuama, would be In a poaition, to-day, to iMteh gOa 
with gup and range with range agahiat any farotg* 
ships that nre afloat mi the high ssaa. 

As a matter of fact, we learn ttat In the attack os 
the Iiardanelles the latest British dreadnought, “Qaesn 
Ellgabeth," reduced one of the strangest fort* In the 
narrows of the Ikardanelles from a distance (jf twenty- 
oue thousand yards, or over eleven and a half wUeH- Bad 
the “Queen KItaabetb” Imvvii attacking Fy>rt Gtancncfc at 
Sandy HM>k, she cenid have taken poaltlon and atawnwl 
to and fro eight thousand yards outside the nMtxhlBwn 
range of the I.OOO-ponnd sbetls of the IS-tnch battertas, 
Hod proceeded Ui drop her l.t-lneh iHkUs luto the open 
emtilaeements of the rifles and even Into the aankSD 
pits of the mortar batteries 
But the 'Queen Elisabeth" la not the otdy ship sAagt 
that could reduce any of our coast fsrtlAcatlous WflB- 
out the slightest risk to herself; tor practically AH dt 
the drendnoughts of foreign imwera cMJld do the sssie 
thing. If the reader doubt It, we Invite hts attention 
to an article on the North 8ea fight, In which we give 
a diagram showing thi- maximum range of the armor- 
plerchig guns carried in the tlermnn fleet: and from 
this we learn the disconcerting and truly atnaslng fact 
tliat ivecuuse of the high vehs-ity and wide range of 
elevation of the tienuan guns, it would have liven pos¬ 
sible. had hostilities occurred with that country, for 
the German armored cruisers such ns the "Bohamhorat,'’ 
"Guelseoan," and “Blneeher," to have covered any of 
our csiast fortifications with a rain of high explosive - 
shells from a distance of tweuty-two tbounaml yards, 
or over tw-eh e miles Had they used their dreadnoughts 
they could have done the same thing from a distance 
of twenty-six thousand yanls, or six or eevwi miles he- 
voiid the maximum distance to which the gans of our 
const fortllli Htl'siM could throw tbelr 1.0n0-p€Hiiid pro¬ 
jectiles While iMiiiibardlng the forte, the ships wouid 
lie bull down at tbewe ranges, but the aeroplanes, and 
observation by other Ships, wouid mnkfi It pertBctly 
possible In reasonably clear weather aocurately to direct 
the bombaniment. 

As we Mtihl at the outset: There Is food tor thflOlM 

ill nil tilth 

L^ht Beading: for Polar Eapknm 

A n English Journal describes the library carrltd 
by Bhaokletoo’s expedition on the "ElttdMvor” as 
including tbtii-iui|NFr editions at seven poets, vht., 
Keats. Shelley. Wordsworth, Byron, BreOnlSg, 

and Matthew Arnold; also "A BooKof IJght Versa,” 
edited by K M Ijeonard; "A Century of Parody," 
edited hy Jemld and I-eonard, gad eighty voIthum «f 
a thin-paper edition of "The World's Cla*aic*.'' each 
6 hy 4 Inches, together oecrtpyiag less than teet of 
shelf-room r 

The above enumerattdn watmta aa Inquity Wliieb 
some news[Miper, with a pdeioiiMt fob eliciting rotaa on 
all sorts of iiueatlona. mt|hVStHl It worth while to sub¬ 
mit to the pnldk. Wbgt ho^s would yon take with 
yon on n (Kilar expstf tion, apa«l fveui those retiulrsd tat 
cobiiectton with the woA: of ttb expedition^ 

The (jm-sflon has, of oootj^' p res e nted itself tonvsry 
{irospectlve ttolar explorer, htw ft is interesting to «te 
how variously It h«8 bfim «iu|iw«^ It ts a uOssHdn 
of no little ItnportgBOe, wSOfitef, W the ode tood. 
lug is the one great edeottese o>f ^ l^r awpkHwe.lili-' 
ciallg during tb« Vmut inaetlvp winters, while sn -tke- 
otber the iiumbeg of hooks that an expsdltlot) may 
Is Uttlted by prastical uantMeNitlom. Dryiplskiy tedila 
narrative of the tlenMh Hotffh Polar ICxpedithm hf 
1001-1003, wiitss eutertahrtngty.of the ettormemihlif#^ 
of reutUog 4t«e ty the tnembers of bb parti^ -Tt*' 
"Gaoss” bad an ttauaually large and vkrM 



the ekptitpMnl. athd It wkg I 
had heeh read by Otoe it 
ftmndaxif the raft f 

hMMi ‘ 

#«« to pteees. 
mth tff the Cavs^fi 
tm Ttidwewte, 011 
vwW hvMIty SothedfU 
ptohaophr west coogeidat, but ^ 
the meditative and intraqMott^ mpet j 
Minh Madlng 

€Meeiy reeords that the Lady IMhkttti Bor ^Bkphdk 
thm had an excetlent llbrarr amlMmfllnfr -hWlilH AMthf 
wmrka. encyelopcHttas, sdentifld warkst attU tiBM| ,tt 
UwoMod novels, nutgaeines gad other Bfm 

character 

In the narrative of Scott s last expadltMu we dn(I 
teas to the books, eandsd u«t the 
"David 'OWRertWdf'’ ia»e *«». fd/jRi Ik- 
mil VflhMM Rm dMARt** ;pSlt 

-hiwiwwifliii) mtitttrnmm ' 



Auteenit « m mmm TUMev*! ’ 

La Qneux, a nmMwr iMf the Itidf ^ 
honks In Canuin (t#o of Kiwa n 
saya “vu a oantlou to Igter axploijsfie'* 

Otoe yrea MsSy the favorite, vrVtie ‘'‘siliimikn|r mh, „ 
hanker after Herman. On aMthsr oMki^'jlMlnt^ 
Taylor's party took Harter’s "Pettotew " 

’Martin ChiKaiewit, "Tile Uykteetmie tkMuidf yt ^ 
man gratmtuir and "fneemparaMs Dsnafiflt^ ? 

In some nmpeeta the most lemartmMflj-^l^irilMlllitt 
libraries’ of wldch we have any Itadt 

carried Alfrad de <|Qervahi mMl Us of 

Nwlss DU their racept dash aeraas iheBnteUMU^^ 
thMthmMiyi’te a 
— the 


alietted to take ahiMghl 



MiMft that i 

wpecimena of Might IkSMtura"; 
hauer a '‘Pamtf** 
and ittteethias froui ilopiMeiBS, »tt fe»H ia a, BiAiilflie, 
licsalng, (teethe, and Ibsen ta addit^ to eAOM-em 
of the party smnsigte(l akmg a twp(^»oai4 tohime of 
Machs "Tbeorstleal Pbytrtca" to hl« inatnatomti'toto- 
The loader records that HctwpeiilMunr'a ’Thglaha golem 
hat' were Itenid espeeUny rcltetodng, hud thgt HI tte 
tent at nlidit, wMbhever of tot pafD* hatornnh* to be 
eiwaged with that cheerful adtbor tmiiMl It Imp^ble 
to refrato from reading sWud pwsiages "to «k^, the 
raging storm farnlahed n aftto* a«»m(mtrtlMiitt*’^ teo- 
idngs Minna von Barnhslm” mtwt. DotoevAr/ Hiltolteim 
the favorite soys (}aorvato, jBdgto* from rttflffwsa- 
Mpota. Tlmm^ a (ktotertble otoriAght » rdmim «f 
Homer (of course In the oiRRoaD, ftom i«Mdk touch 
diversloo had been auttetiMtoNL mas left taitjllld -aii Uto 
west coast 

Iiifrhqrhv PRtoitfl Are 0(tc« V^id 

W E are constairtly asked by pateutoto Wky 
the Patent Offloe gives thato 4 pOteui KhkH 
tofrhWM anotoer and oacitoi’ patoto, awl 
t»«T beHeve that in giving them a pateUR uadto OUCb 
condltlmiM, tor an Invention which ihto (Mi 

not make, use and sell the Patent pdllto kto 0^ 
them an invalid potent, or as they dentH*^ pit ^ "a 
patent that Is no good They do not pam to un 
defstoad tbgt tUolr own patent may bppmttiateA tedSw 
even OKO^ It does infringe a pptitos Ptoiits Ohd 
they cauitot either make use, ut wdCt nmt flpt #W6h 
the patent Whs granted them. . 

ladto mtotor would be dear tt patentees h 
Ito tew toidar wfatcb patents are, granted a 
pilitah conferred upon thteP fbO 
granted. 

T»» tew ragulras that a patent shtol 
a new and uoaful invention. Hart pa 
eiitable. erao thmmh H Includes a«4J^ * 

Whlrt Is pateoted in a prior pattoR- 
Kow one who chtelus such a pate# 'A 
he cannot make use or sell it, 
te stm to tovoe, without the coMMipt^l 
the prior patent for his ptoent wC-ji'- 
tofrtogee ««3b P*M patont- 

We tedteva that mart of the 
toe words of the patent | 
tor upon toh pattotos "the e 
apd vend*’ kbi faventton. 

’|toM to wtowhat the p 










.,,j Ifi i(rpl!W<*-^Ai Sft. «m«i««oey 

,11.,% M«* York dty hu 

. „ .. *y*temr Should there 

A d^ , % Atom tv^eia • «i«Ml 

1 Mit u«%iKl|t 'the m m the hre 

Mi 4 ^ HhOftMn viU be »t*tioMd »t the fire 
fiatm, Ytuw ,wh«M mb tnn* tq the neerMt 
itt MMgBtm, be'tilt fi«d«omeaoe«t»ttoned 
ti% %v tiriB Md bt % otem Bver the pol^ 

, jPA 'WKbtWw 'Khi%e <a<WM ».^The M«w York Bleo- 
tl%i $hhk3« hwi oiWBed » dew aoHtfXiiraUve 

%ttk>fai9«e. lBtMe%(u«9t}ieAMoeiAti<mluu»been 
a%d .W Of the leadbir iMkheni of eleetde pleasure 
ewrf %« liBve iiuule :tlde sanico Uuir headquarters 
ia>*< hW |ga to otwwrted by the Ae»>oi>tioBaiMi the average 
ooat a ear tbew w about •45, tkia tiMiu<lii« oare 

af.thbharifriwvfhitaadboiwtittg. The Kai««e hae a floor 
iSlaM of 9Me$ aquaio feat. The awHofaboard has 48 
(flte«t]%«»th»ta. 

A Vmmm »ae<ca f i « ar.~ABy 


at eae aremwi twhwfa umkes ueeof anoU method raquiree 
aa IfeatniiAeBt whieh wht deteet amail alteraatinc eur- 
roate or VottaiaNi. Fdr this jnir^OM the tetephoae ia 
udM, betofl Vei7 MiiaitiTe between froqueaetea ot 500 
to 8;OOQ eyfliea ^ aWDad. Howevw, it is very imenjii- 
tire htKcuqwnMlea below 100 oyolea and, also, it reeponds 
to IWh JhatMioaiM of tile oURont aa readily as to tbe funda- 
meataia TMiratimi falvaoomotent may be adiuated 
ao that aay harmonica in, the oorreot will produee v«|y 
littia otteot npon the defteotion of the taatrumeiit, hut 
wldla a(Mdi ioatnuaeBta are very aenaitive at low fre- 
qnepetea, thayneqnire an aiipreoiabla current to produco 
a dbfiowdaa beoanae of their nlativtdy low impedance. 
He% hi brtdtea where the impedanoe of the armi la 
vei^ 11% thay are not very eenaitive. A vibration 
• ia doMwibed in acienttflc l>aper 23U re- 
A fay Um Borcaa of Standarda in which the 
B ia nnteh h%er than that of a telephone or 
vtitaatiaa fialvanomeler. It la a modifleatioa of a quad¬ 
rant rte e tw w aeter. laatead of the quadrant there are 
four wertieal platea wbfle a thin vertioal vane of twice 
the «rea of a eingle {date oorreeponda to the needle of 
the o t e e t r ainetaf. Two idatea aepamted by a narrow 
vertleal dit aww in one p%e, while oppoaite them In a 
paraael plane are the other two platee. ^idw^ be- 
twwaa the jflaaea ia the aluminium vane euspended by a 
bifOnr su^tenaion. The vane is maintained at oonstant 
potentiai by a battery, while an alternating vottage witfa 
the aaote period as the natunl period ot tbe viiwating 
syatem la afHpbed to the platos. Tbia acta the vane in 
vibration aid aa the fotoea are amall, the auspenaion is 
dealfnad au titat there will be very little loaa of energy, 
and the inatraineot ia hept in a vacuum. 

A Ifww laetifler.—Or. Sa«d Duahman, writing in the 
0«mcd Mhetrie Rwiev, daaoribea m new reotiflnr Of tbe 
hot eadboda typa wbioh he onlU hanctiwis derived from 
henua, the Greek for “empty'' with the auffix Own ugntfy- 
ing aa inatrument. Ttm name givea a due to the particu¬ 
lar feadura whkh haa made this recti&w praetioal. It 
haa boon known ftw name tbne that a vacuum tube oon- 
tainiiig two eleetrodea, one of whieh ia heated, will eet 
M a noUflar. But the apparattu aote very erratioatly 
and, furtbennoire, aa the voltago ia inoraaaed there k 
a btoe iduw that growa more and more pronounoed and 
Under iheee oonditiona tbe cathode diaiotegrates, ren¬ 
dering % reetlfler Inoperative. Inveetigation baa 
proved that the Mae ia doe to poeitively obarged gas 
mMeetdea wbieh bombard the eathode and oauae ita 
diaiiitegvatlon. But when the vaenupt k made more 
perfaet, there k no evidanoa of a gaeeoua dkeharge and 
copdih^n oecum only h^ tanana of eleotrona emitted 
front the hot cathode. Aa the temperature of the cathode 
ineraneee the ehwtiwn eotkekm iMteMea in icoordance 
witbhknpWn equation, but ahovea certain tem|>erature 
it beenmee eonatant, a^ Gda. tt baa bm diaeovered, k 
due m n "iqiaon ehaffe^ %t ta, the eteotnma emitted 
fiwmtlm hot eolbodepindtt^aariiDtniataUe field phloh 
tendn^ lyrevest motion of nay mom aMotrema toward 
the«nodq; IthaankobtoaloundthatwlthahotMn- 
raeiii^ ifineedl the enter dhtho^ 
ducte %% MMhte Keane, ^ liw Inmotnm a 
filaitele tuMt ‘for %' eMteb teMther a 

'forhihit 1% df a oyBdilrkpl nathode 
or A-,^, Wntead; iBeten pamHeL 

IStet Ite « mdlytewtn cap. 
Gp terite hnwa Mwn eoMteuetod for 

V *wy 

' ■' a to twiee 
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Sdence 

tha Me da l has been awarded by tbe British 
government to &e oAoera and men of Mawson's Austra- 
Uatan Antaiotie Bxpedition of 1911-14. This medal 
wga laat armrded ia l#tfl to the raeml>ers of Captain 
Soott'a laat Antarotic Expedition 

Protaettag foa BNu—The Forest Servuw reports that 
it made two “Manta” of dk last year, vis , one of twenty- 
four head on ^e Colorado Porwil and one of twenty- 
three head on toe Bopiis Forest. Hince the dminUution 
of elk began three yearn ago, a total of about five hundred 
bead have been planted in eleven national foreKts by the 
Forest Bervioe, % Btologioal Burvey, and eerUnn Htateh, 
in aaariy every case with suooemful results 

The Eahaontiaa Study of the Cacti which Or Britton 
and Dr. Roae have been earrylng out for the ('arn,.gie 
Inatitution, and to which roferenoe has previously b<.< n 
made in tbeee oolumns, haa now reached the |K*mt when* 
the descriptive aoeounte of most of tbe genera and a 
majority of the Morth Amerioan species, incluiling those 
of Central America and the West Indies, have lieen drawn 
up. Dr. Roee spent eeveral months laet year (silleciing 
cacti in western Bouto America, and this year h« experts 
to carry out a similar undertaking in eastern South 
America. Dr, Britton’s field work last year included 
eKtensivc studiee in Porto Rioo and ad)aotmt islands, 
one iniewwting result of which was the recognition of 
the long-iu«t Cactus motnUformu ot )>iuniBus. 

The Bnreaa ef Cbemtotry and the Flsli Industries.— 
Through its Bureau of Chemistry tbe U. B. Departmont 
of Agriculture proposos hereafter to devote the sanir 
attention to questions of storage, transportation, pre¬ 
vention of wsMte, and utilization of by-product« in the 
various fish industries WMeh has heretofore been devoted 
with such eoaspicuous results, to meat and fruit in¬ 
dustries. It srlll oo-operate In this undertaking with the 
Bureau of Fisheries. Stadias of tbe utilization of wastes 
from the fisheries have hitherto been confined largely 
to tbe manufacture of fertilisers, fish oils, and glue, and 
have not tended to oonserve tbe food eupplv The Bureau 
has recently paid special attention to the industry of 
oannkqt sardines on the ooast of Mama, and has already 
brongbt about a marked improvement of the sanitary 
eonditions under which these flsb are packed 

Death «f Praf, James GeUtie.—Tbe announcement is 
made toat Prof. James Qeikia, the noted geologist died 
in Edinburgh on March 2d. At the time of his death 
he was Emeritus profeseiMr of Geology and Mineralogy at 
the University of Edinburgh and dean of thi' Faculty of 
Boionce. After bis graduation from the University of 
Edinburgh bo entered Her Majesty's Ow,logical Burvey 
in 1861, and in 1809 he became District Surveyor In 
1882 he occupied tbe Murohison Chair of Geology at the 
university. He wee one of the founders and a past 
iweddeat of the Royal Boottish Geographical Boeicty, 
and an honorary editor of the SeoMisA Chographtcnl 
JfagUrine. During his life he was the recipient of many 
honors, iootuding tbe Murnhison medal of the London 
Qeographioal Booletv, the Brisbane Modal of the Royal 
Society of Edinburgh and the gold medal of the Roval 
Scottish Geographical Society. Prof Qoikie was an 
extensive writer, and a oontribotor to many publications. 
Among bis books may be mentioned “The Great Ice 
Age,” wbieh oaroe out in 1872, and "The Antiquity of 
Mao in Europe.” Prof, Geikie was bom in Edinburgh 





,—In a recent ('omroiinication to tbe 
New Yolrk TVtimns Abbot H. Thayer, the artist, asserts 
that many vessels hsive been lost by collisions with ice¬ 
bergs beeause, upder certain conditions of sky and light, 
they wore invisible. Ho cites the fact that on the ooca- 
rion of the “Titostie” disaster, although the black ship 
was clearly vktbie to survivors at a distaiust of several 
mites they eonld not see the white berg* against which 
they satuaHy heard the wash of the sea. He oiaims that 
on a olear starry night the bergs are so nearly the same 
ooknf as toe sky that they are totally invisible, and that 
toe same k the case under many conditions of cloudiness, 
the only exception being when the side of the berg 
viewed k In such shadow that it shows black against tbs 
aky. In other words, it ia impossible to see white against 
white. We do not see white against black, as is the 
funeral Impression of the conditions that prciail in the 
case of icebergs at night. As an experiment he suggests 
(hat we view the anow covered roofs of neighboring 
hoium at ttitfbt, farenough away from artificial lights so 
iibat toe sky is not afiected by them. He asserts that it 
will be' impcNHible to dHUngukb the white, snowy roofs, 
wUch oorittoPftod to tofot the ioebmg. from the sky 
Tkn same r%}| is found when toe roofs are observed 
to broad daytifht <m a etoudy day whenever the light is 
m^orot* ia aassror to to« criUcism of those who say 
to«f naveetmw Abtog at nigbt toat waa toe color of toe 
ifty toe Angww to «ade that toi* to v«y natnral, because 
tide to toe very condition under which the berg U in- 
viAfoK Mr-Tbayer makes toe suggestion that a very 
stto% f»s to the danger of ootlidiag with an in- 
foMq haenrolillght; toe refleotion 
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Automobile 

Armored Antomoblles —The $50,000 included in this 
year’s army appropruition lull for the purchusc of armored 
cars stimulates iiivcntivi' irmrnifacluring interesls since 
the development of ii siitisfaetorv automobile of tins 
type should lead to large appropnations here os will os 
to orders from abroad ('apt .lolin B Ross, UHA. 
of the Ordnance Braneli of il,,. serviu,, is under orders 
U) iust«s!t, at Detroit a ear built at the plant of one of the 
large pniduelng companies following the ideas of oneof 
the company’s inventors. 

Good Roads Mileage in Prance and America Aeeorti- 
ing to the Good Roads Year Book of the Anierieun High- 
wav Association, reccnllv issued, America now has li.tHK) 
miles of more good roads than Kraiiee, the total for this 
country now amounting to 31,000 miles Of this 
miles were built in 1(112 and alsuit <),(KMI m Kll 1, making 
a total of over one third of the entire mileage of the 
good roads of lh(' country New .lersey was the pioneer 
Btate to pnivide State aid for jmhlu highways in IHtll 
and Massachusetts and <'onmsdiciit soon followed, but 
it IB only during the last 10 years that IheHlaleaid isiliey 
has Imcn in effect to any coiisideralile extent 

A New Tell-tale Spark Plug - A novel tyjs' of siiark 
plug for internal corabustion engines has been invented 
by a Bnlifch company The plug has a tubular eeiilral 
electrode, which carries a block of ijuart/, serving tlie 
purpose of a window through which one can observe the 
’’color” of tlie explosion in the munlmslton ehamher 
A dark purple stvark sliows the mixture to he correct, 
a light blue or white explosion signifies tlial it is loo weak, 
while a red ^olor indieaU>s too rich a mixture Bv 
simply detaching the quartz “window'' and siibstitulnig 
a milled nut, the plug is transformed into a “(iriming ' 
plug, through which gasoline can Ihi lujis’ted direetlj 
into the eomhuBtion chamber 

A ReveraibJe Spark Plug.—A spark plug w Inch |>ermils 
the driver to watch explosions through a mica wimlow, 
IB not new But the inaiincr in whieli the revcrsitile 
"twin-spark'' plug aceoinpllstles this object is dts’ldislly 
novel The plug really (vonsists of fw'ii sc'paratc and 
diNlincl plugs assembled into a single unit While the 
"wtive’’ end is Borewed intit the lylinder heads, the out¬ 
side end also gives off sparks, which arc easily walehed 
from the (HWl, when the hood is raised If the end of 
the plug used for exploding the gas mixture UxxmifS 
fouled for one reason or another, it is neccssarv only to 
reverse the plug and to us<v the other end The fouleil 
end can lx* cut otit itisianlh by reversing the terminal 
ixmluct clip, (sausing U to touch the plug at the central 
metallic grtsive. thi rcbv “short-circuiting " tlie fouled 
Bjiarking points. The double spark is said to give a verv 
mueli belter (smibustion and Ui enable the iiiolonst 
to Use a leaner nitxlure in the evlmders 

Facts Reported In the Good Roads Year Book for 191S. 
—More than two hundred million dollars of ,Stats' aj)- 
propnations have W'lt exivended to .lanunrv Isl, 191 
and an approximate total of 31,(Kkl miles of siirfHeed 
highways (sinBtniet-txi umicr Ktate SiiisTVisum '.inee tlie 
inauguration of the policy known as “State \id '' ae- 
eording to the Omvd Itoads Y ear Ibsik for 191’> to Ihv 
issued in Marcli bv the American Highway ABsoeialion 
trow Us Washington office Orilv seveti States, namely, 
Florida, Georgia, Indiana, Mississippi, South t'arohna, 
Tennessee and Texas, have no form of State Higliway 
Department whatever, although Georgia grants aid to 
tlie counties for road improvement by lending the ser¬ 
vices of the entire male Slate eonviet force. To have 
Htal<> highway departnieiils placed under non-iiartisati, 
etBcienl control, skdlwl supervi.sioii nxjuired in all eoii- 
Btniclrion work, a pni)ier classification of high wavs to 
insure intelligent distnhuliou of liuvirovemcnts, uu 
adequate provision for maintenance of highways from 
thi' day of their eompietiou am among the objects for 
which the Amenean Highway Association is waging a 
vigvirous campaign. 

An Automobile for Railway Ui»e.-In furtherance of 
the“safely ftrsl’’ principle, the Atchison, ToiX'kavS. Santa 
Fo Railway Gomiiany has equipped its Safety ('omuus- 
nioner, iKoiah Hale, with a 7-passenger Rutomobile so 
fittod with removable tims as to permit of the niaehinc 
being run on the standard-gage trai-k of the system 
With him in tbe automobile Mr Hale carries a phono¬ 
graph and he oiieratos the tar over those stretchi's of the 
road in the far Houthwesl where gnat numlx'rs of the 
Mexican soot ton-hands, track-laborers and other em¬ 
ployees ore regaled with a programme of phonographic 
aeleotlon* In this tlui Bpamsh tango and Mexican 
Bong records predominate. Thus tln' swarthy men fnmi 
ocroM the frontier are prepared for the (t-miniitc “safety 
talk” in Hpanish—the Spankh of the border- which 
(doaes the impromptu “oonoert ” This consists of n 
gntphio recital of toe disaater which must attend the 
taking of ebanoes on and about the company’s Imea and 
property. Whenever he finds toat the Mexican “Iwiys" 
have a phonograph in their bunk cars, Mr Hale leaves 
n «it of “tango” and twng reoordB, which is sure to in¬ 
clude one of toe “enfefy-titiJoi.’’ 




f F the preal Muhiin were llvliiu to-dH.v he would wit 
1 iieHN, In the eo fill suw'wsful forclutf of the Dnr- 
(liinellof; hy the nllled tieet, one more of tliose striking 
pv'l(len<H>ti of the deolHl\e value of the command of the 
sea, of which the jin'Kont war hiis uffttrded wo mans 
It Is (julte iMWHilile that the ultlmiite Iwsiio of the 
great c<jnfllct will he determined hy (woiiomlc exhaus¬ 
tion, duf to the iihsolnte liUwkade of fleriniiny and Anw- 
tria hy sea and land; and the stupendous oiK'rallons 
which are l)eliii; carried on In tho Itardanelles nun 


The security of t'unsUntlnople from attack by the 
wea was supitosed to lie in the fact that It could be 
aiiiroached from the Mediterranean or from the Black 
Sea only through a narrow strait, at one jwlnt less than 
a mile In width, which was defended by some of 
the strongest and most-heavUy-armed fortifications In 
the world Thus, the Dardsnelles, some forty miles In 
length, are flanked at their entrance by forts on either 
side, and at the Narrows are similarly protected by a 


string of forts well supplied with Krupp artillery of 
from 9,4*lncb caliber up to 14*loeh. Should both the 
entrance and the narrtiws be f4>rced the sbljia foe the 
next twenty-five miles would be threatened by vaxioas 
redoubts and batterlee and, finally, would have to over¬ 
come a series of unusually strong defeniwe where the 
r>ardanelles narrow before opening Into the Sea of 
Marmora. 

Purlng the first two weeks of oiwratlous the allied 
(1e‘et has forced the westerly entranc'e of the Ihirdao- 


prove to be the forging of the liiwt link In on unbreiik 
(ihlc chain, w'hloh, with the eaptiire of (’oUHtuntliioplc 
mid the resultant entry of Italy and the llalkanw Into 
the war, will extend unbroken from the western (-oaHf 
of Nurwa.v by way of the North ,S(*u, the MedlteiTHnentt, 
the Halkanw and lltiwHlii, to the eastern whores of the 
Baltic 

Much haw lieeii wuid und written during the pawl feyy 
years about the liniiregnahlo character of niiMlern sea- 
Coast fortltlcatloiiw against wnccewsful ntiiick hv water 
For reasons which we indlcatiHl In our last Issue, such 
in the more ocoiiiiile ninge tiiidiiig and the more wrable 
platformw of weaemiwt guns it has lieen geiiemlh lie 
lleved that no .idmiriil yyould risk the lirsw of whips cowl¬ 
ing from ten to fifteen million dollarw apiece, by ven¬ 
turing within the zone of file of lieiiyy weiuonwt guns 
and mortars .\e\erthel4>ws, to-dnv we wee tidw very 
thing lieliig done with a ilelllwratfon and n wiifcews 
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cites and sllenewi soma of the heaviest forts at the Nar¬ 
rows The indteatioDS are that tbla attack will be 
jiushed through snccessfuHy. If so, the day when O«o- 
stantlnople will bo eovoiwl by tho guns of the enemy 
Iw not very far distant Now, with Oonatantlnople In 
the hands of the enemy, the whole Tnrktab plan of 
eumiMtlgii would oollarsie: for Oonstandnoifie la to Tmr- 
key what lOssen and Westphalia are to Germany. If 
Holland should enter the war, and the AlUeo, attook- 
Ing on the flank, should capture iSawn and the great 
manufacturing centers of Westphalia—the aourctt Of the 
pimniBous supply of arms, ammunition, and taumport 
for the Ge-rman arm.v—German resistance would eeaae 
niilomatkally N()URlly vital la ConstaDUnople, Where 
Is situated the Turkish arsenal, to the coutlnuance of 
Turkish operations 

The ctdlaitse of Turkey wouhl set free probably be¬ 
tween 300,000 and 400,000 British and Ruaatan troopa, 
for the reinforcement of the allied annlea In the east- 
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•ni »tt4 of ocnfllct. S^ortfafinnare, It 

nl|Af to bi1»c ItftI; Md ^ BaUnui nation* 

Into fbo'tmnlltot, nrfled oa br tUnlT dentre to Itaro an 
anttioHtotlw TOlc« In tlm rMu!jiMtin«mt of boondarim 
aMdt unwt naoaeiaarUy tWne idaw at toe ftnlah of tlw 

H9 MIow In dotall tha nature cf toe operattonw which 
are Majf onriied ont by the altiad fleet we ninet nn- 
dMatand the nature of toe defetwee which have to be 
bioiteB down Tbeee are three^fold: Flrat, the heavy, 
ioQ|!-nnffe, arator'tdereliic ihma, geuerally mounted on 
bMth eletatlona; aeontd. toe batteriee of rapld-flre anna 
mn^taoed nearer eea level and toe ahore, which protect 
the mtoe flelda and prevent mliie<*we<4hnK opeeatlonH; 
and, laato', the mine flekla toemaelwa. 

The heavy batteliea of the fortn at the Narrow* are 
armed wlto xuna of from 9.2 up to 14-hicb caliber; and 
the first step was to rednee tbeoe auns, if poealble at 
a distanoe which would place the ship* outalde of the 
ranite of the forta. fVir this work the Brttlah Ad- 
mlMlty doslitnated toe moat pimerful ship at the Brlt- 
lah navy, toe “Queen BUsahetb," which haa Joat been 
comwhwioaed. TMa veratel mounts eight 15-lncb gniia, 
which flrte a l,S28-ponnd, htah-exploelve shell with a 
velodty of 24W0 feet per second, for the purpose of 
flttatfl^ the ship took station off toe north coast of the 
Ualllpoil Peninsula wear the Gulf Baros. Between her 
and the forts, runulug down the peninsula, was a ridge 


and enable the latter to Im drawn aside from toe chan¬ 
nel, or bPOUgfat to toe snrface and rendered barmlees 
by exploding them. Into toe channel as thus cleared 
tlK fleet moves up, and toe process of the reduction of 
tbs next fort or iwrlea of forts within ratute is pro¬ 
ceeded with. 

Ho Interesting is the Admiralty statement of March 
Hlh, Klvlug the details of operations to that date. Includ¬ 
ing the activities of the fleet of seaplanes, that we 
reproduce It in full: 

"The (iperitloin «1 ttw DsrdluteUa* arc progreMKlng anil hare 
been fsvorea by ftne weather Aitmtral Centeo reporta that 
on Harvb Oth the ‘Queen Blloabeth,' eopported by tho •Aitain 
emnuu' aqU the ‘Ooean.' began an attack on Porta llniulilleh 
1 TabU No, 1 and Bamldleh-I-Tabla No 3. marked on the 
Admiralty mop a» Port* TI and V, by Indirect Are acroaa 
the OalMpoll Pentnanla at a range of 51,000 ynrda, or aliout 
eleven and a half mtlet. 

"These forts are aimed thus' P with two l4-lnch siina 
and seven O.S-Iaeh gnnet Y with two 14-lurb guns, one 1*4 
Inch gnu, one as-ineh, and tour OO-lncb 

Battleships Are Struck. 

"The ‘Queen Hllsalietb’ was rcpllml to with hnwltsera and 
Held gnus. Three oheUa from the fleld guns struck her with¬ 
out causing sny dotnsge UeanwbUe Inside the strait tbo 
'Vengeant*,' ‘Albion,* ‘Majestic,* and ‘Prince llcorgc' and the 
French Inittleeblp ‘Buffren* flted on the fort at Buan I>cre, 
on the Knropoan stde, and on the batteries at Mount Dar- 
danna marked V and B on the Admiralty map 

"These ships within the strait were (Ired on by a number 
of cuDcealed guns Port numlll MedJldleh-l-Tsbln, marked J 
on the Admiralty map, wblch hod been attacked on the prevl- 





Tlw narAMMlks, akawiac tka HMtkmf of rmtuda* tke forts at tka Norrawi by indirect flra aoraaa Plan of Constantinople, showing the formidable 

tka OaUtlMB PaalMnla, asriatad by tka okaarvation of ahipa near tiw airtrsnea to tko etrait chsroctar of its defenses. 


of bills savaral hundred feat In baigtit, which of course, 
slmt out the forts from view. Thp filing was what Is 
known as tiidirect-~UiBt Is to miy> the gunnerK could 
not see toe target—and the range, attitordluK to the 
British Admiralty report wik* about 1114 mtliw. The 
fall of toe toall was noted by aan^tanas ^aud by ohlps 
at toe aatmiioe to (be otralt and toa pnmer correction 
was sold: to toe “Queen BUsabatl^" by,wlralea*. 

WbOi the baaay gone bad been Ukmcad, 4wo seml- 
dreadBOcgfkts, toa ''AgaawmtKtt” ahd the “XAird Nel¬ 
son.’’ mmportad by toa rraneh bottfegfalps “GatdoiH,’’ 
"ChaidaMdiUt." “Boovat” and “duitoah,’’ mtgnged the 
forts In too Mavroani nt from ia,000 to M,d00 yanb* by 
dlMct tbto; limt H to say. toe guonani were able to lay 
toa gmo gigkts dtbetiy <m the torts. 

PoUdiftoir tka fedMOoh ad to^ beiiYy gtiaa. toe ar¬ 
mored ampto-iidt la to tMw ranee, vhiure they 
Itoftaitaa »f d, -^7, and IMHneh 

a«w to tka to 

Brtaah 

ik«^ 

^ «toam 


DUS day, also opened Are and was engaged and hit by 12-lnrb 
sbelbl. The molorlty of the sWpa within the strait were 
struck by shells, but no aertetie damage was done, and there 
were no caanaltlea. 

“The weather eoattsaing calm and flue on March 7th, four 
French battleahipa, the ‘tlnulola,’ ‘Charlemagne, ‘Ilonvet,’ and 
‘Buffren.' enlBrad tha strait to cover n direct homhardment 
of tb« derenoas on the Narrows by tho battleahipa ‘Agamem¬ 
non’ and 'lord Neiaon ’ Tho French ships cugato'*! the l>at- 
tery on Monnt Dnrdanna nad various ,-onc«aled guna, allene- 
Ing the f»irt at Mount Dardanua. The 'Aeamemnun' and the 
‘laird Nelson’ than odTSoend and engaged thi- .Narrow* fort* 
at from 12,000 to 14,000 yards hy direct Are 

“Porta J and B replted and both were *Ileu<-ed after a 
bMvy bombardment. Rxpbwlona occurred In Ih.Ui fort* 
JTort ti has not Arad a abot since the exploalon of tho moga- 
atne on March Bth 

"The ’Oaolola,’ the ’Agamemnon.’ and the ’laird Nelson’ 
wei* ench hit three tlmoa by Turkish sheila, but the damage 
was not’serlooa. Throe men wore slightly wounde*! on the 
•Isml Nelson.’ 

Aviators Woundsd. 

“tfbfle these «pe«StloM were In progreee the ’Dublin’ con- 
Mnoed to nttodk ton ButStr tttbmna. She wa* Ared nt by 
4-lneti gUM nto wss atrsHk Biree nr font tlmea 

“Dwiag to toe tsktortsaee of locstlsg eoncoaled suns the 
astglsM* snWetoMe tod to fly very low. one seaplane, whose 
tolet 'to* Ihmt Oaw»e« sod wbeee observer wa* blent -Com- 
mondet WUlttowea, bwause nnstabie on March 4th and dived 
skee to b^ to* M*, toth eacere were injured 

"Ueto thmglss, PBeonnoltertng at eloee quarters In an- 
ototr eeigpltliA tow Wtonded, tot managed to return safely. 
flMUlBH Nk, eommstotM by Wight Ident Bromst, with 
lAWk. ftrtow to tosemr. wto, ,Wt twsBty'Mght tlmea. Baa- 
Itoto toi. t, Utot. Itewtow and Petty omwf Merchant 


Hiilijocf to coMKldcnilili* n<c<)nH(ructlon Thej’ arc armed 
with old heavy giiun iiiiil are jairtlv In ruin In uddl- 
lloli to theee there are ii few Himill old forta 

The newer fortlflcatloiis, batteries, or forts in the 
Tschanak Narrows w("re hullt at the Instance of England 
between IWM and 1S77 Thev eouslst of the Naina/lglu 
gronj, t three earth liatterles southwest of Kllltl IIhIu'I. 
Dzlrrueii Bruns dm earthen hntterv ) on the Knro|)ean 
side, and MtHlJldlJe (a fort! und Nagnrn (an old stone 
fort, a newer fort of earth, and two hatterli's) on the 
Astatic aide These works have Is^en iininsl for the 
most imrt with more or less uasiern KmiMi gnus and 
were anipllfltsl In IK.stI liv smaller works In |Sil2 the 
system of obstnietlons were strengthenevl with ].’>*) sea 
mines The dofeiisew have In recent years Iss-n somi" 
what inoderntaed and provided such mislern etinlimionrs 
as telegraph, teler>bone. etc The entire fort llleat Ions 
are said to couUln 082 guns, alxmt one half of which 
are more or lew modern. Tho modern defenses im* 
very well equipped and manned, no that a passage conid 
be forced only with heavy sacriflees 
As part of the Darda&ellee defenses, the line at Bu- 
Inlr must be mentioned. TbU Is a hind defense In the 
north of the peninsula, 5 kilometers long, consisting of 
three forts each with twelve to fifteen guns, and con¬ 
necting lines. Intermediate batteries, and advanced 
radonbts (together over one hundred guns) This Hu*- 
tif Bnlalr protects the mainland fnmi attack, 
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Two Startling Discoveries in Oil Refining 



Dr. Rittman’s “Cracking” Process in Which Vapors Are Subgected to High Pressure and 

Discovery of a Way to Reconvert Paraffin, Vaseline or Any OUier Petrokuna Derivative ; 
Synthetic Crude Oil Similar to That from Which it Was Originally Obtained ” 


Gaaoline from “Synthetic” Crude Oil* 

By Walter O. SnellinK 

M OBK thnii llv> \(‘iirs a»o I plaml ii xniall ouantlty 
(if II tninMimiciil m-IIow lulirtoitliiK (ill In H lioinb- 
llk(' v(‘NH(>l 1111(1 tic;ii(‘() II 1(1 a ivliitlvply lilxh tem|)ora 
fi;it‘ At tlic cik! (if the cxiK'rlnieiit 1 reiu(ix*>d the oil 
frdui till' M"(s('l mill »ii(- mn>i7.(‘(l tn tiiiil that liiMtead 
(if lienrliit: nii\ resemlilimoo to the oil which I put In. 
It MOW liml the nji|i(‘iirmice of orrllimo criMle oil The 
Kreeii color li\ ictlcctcd llitlil and lli(> rich red-hrown by 
tiiiiiHmlttcd Hclif wcic iiiiiiilHtiilc«lil(* 1 HuhJfOted the 
iiinli'rlnl to fructloiiiil dtstlllHllon. mid the aurpriae 
Hlilcli I exiH'tleiiccd (it th(‘ iinixainnri of the oil. 
clinmti'd to HiuHKcuuMit when I found that It yielded, on 
(liMtllliition, in rxT cent of tniHolitic mid .SO t>er cent of 
liiiriiliui (ill mid that ltn couhI ruction rr-aemhled crude 
oil (|nllc HI iiincti iiH did Its h piKuiritnce Furthermore, 
the KHsoline uiid kcroeenc dlKtlllHteH which It yielded 
were of u clear water-white color, entirely without 
triHitment with acid or iilkull, and were entirely fre»‘ 
fioin the odor fninlllar in "crHCked" petroleum dlalll- 
latCH 

ApiHirenth some remiirkahle chanite must come about 
In till' hvdiociirlKUi moleculea, when a hydrocarbon body 
Ih heated III n still only apiinntlinately one fourth full 
of oil, thill (l(H>w not oceur when the mame hydrocarlton 
Is hoHted under slnillHr <>ondltl()HK, except that a stricter 
proiHirtlon of the volume of the still or retort U filled 
with oil With Krave douhts and fears, I placed In 
U 1 .T retort Home keroMene Tf this water-white material 
after treatment, Hhotild come out jtreen In color by 
retlocted llBht, and red in Ininamltted lUtht. then tndf'ed 
I would lK‘ c(iinlnc(al that I was dealing with a true 
tranaforuiation into crude oil The experiment ended. 
I iKiurtsl (lilt from the vetwel a Ihiuld which reaembled 
I'ennsylvania crude oil ao iierfeelly that when I placed 
n bottle of the new product by the aide of a bottle of 
the real enide, It was hardly jHisalble to »av which 
WHS which, hv apiH'aranci' alone I next melted some 
(larnfllij and placed It In the vt>N.sel. and after heatiujt 
under the tirewrllied oondltloiiH, I ixnired out a thin 
fluid, HiiKtfestlnc crude oil In oery way. which on 
dtHtillallon gave Hoinewhat over 15 tier cent of a water- 
white gasolliK', free from "cracked" odor, and other 
distillates In about the same relationship ns In ordlnnrx 
crude oil 

Vaaelinv, Rod Wax, All Natural Hydrocorbona Yiald 
Gaaoline Containing Synthetic Oil. 

One after another I trl(d putting all natural hydro 
CfirlioiiH available to me tlirongh this pns’esa Vaseline, 
r(Hl wax, KHM oil, fuel oil, and M S, all these went Info 
my tieatlng vessel, one after the other They all vleltlod 
mat(*rlulH similar In appearuiKv, (dor, and com|io«ltJou 
From iinv of these materials 1 olitalned a Hvnthetic 
crude dll fsiiitHinItig around ]!f i»er cent of gusoline, and 
other distillates In about the same order as are found 
In Uplciii crude oils 

I'lils iniiMT makes public for the first time the re- 
stilts of in\ ex|icrlmeiilH, and In presenting It 1 wish 
to express nn Indclilcdness to .Mr John T Mtlliken 
of St I.ouls, .Mo, iirestdciit of the Mllllken Refining 
CoraiMiny Me was ihe hrsl oil man whom 1 met, who 
was willing to bclhwe that rcseiiich could really add 
materially to the oil mans knowledge Tie has gen¬ 
erously supisirted the exisTlments which I am now 
reiKirtliig 

It has long Issm known that under the influence of 
high tomiK'riiture hydrociirixm iMslles could be thermo- 
lyeed or ‘‘eruckesi,” and that by tins mctlKsI low boiling 
Itodles could be proiluced from li.x dr(X’arlHms of higher 
gnivlt,V rn(l(Hsl, the commercial use of cracking dlsIU- 
Wtion In jiotroleurn n'tlnlng goes hack from more than 
half a century 

"Cracking” and the Snelling Procaoa Contparad. 

When the limitations of simph’ cracking of hydro¬ 
carbon oils at ordinary pressures were first understood, 
etT«xrts were made to bring alioiit destructive distilla¬ 
tion aiHhr Increased pressnie Itesuits showing great 
iwprovpment over those obtained i>\ the simple cracking 
niethoda -were given by these pi,>(ess(‘s, which seem to 
have been flret mede use of b\ j Vonng, and later 
developed by Dewar and Kedwood, and ((thers Very 
recently impmr# procesaee of cracking distillation 
under IncreaaM ffnmmtnit have heen used commercially 
by Bnrten, Aod are aatd to have Issm so developed as 

• Paper road before the AmerteaB Initltutc of Mining Engl- 


Tu'o verw remarkabte proceaw* for proaudttf 
fftuoHtw have recently attracted the atientton of 
Ihe entire country—the one devised by Ih-. Walter 
F KUttnan and the other by Dr. Walter O. Bntl- 
linu Both are still In ihe laboratory staye, and 
much research of a most twymsive and twlenslve 
charaoler must be conducted before they can be 
I'OHsidercd commercial successes. The Soisitrmo 
Amebicar here publishes the first ewposUlon of ^ 
pritwiple underiyind both processes, itr. Cloudy's 
article appears with the approval of Dr. Rittmdn, 
to whom it was submitted before pubUratkm, and 
Dr, SnelUno’s is an abstract of an unpubMyad 
paper read recently before the American Institute 
of MMng Bngineers. After readinp the two arti- 
vies, wv cartnot but be impressed with the m y st e ry 
of etude oil. Here is a compound with atoms and 
molecules so delicately balanced that they can be 
shifted into nctc relalltms merely by chanpinp the 
pressures to which they are subjected or by Chany- 
iny the rolumes employed. Why this should be so 
nti chemist is wise enough to answer. In other 
tcords, there is stilt more empiricism than science 
answers in petroleum reflniny. While both discoP- 
erics are related to “eraoMno," Dr. SnclHng's Is 
IHirticularly noteworthy Ih the sense that he can 
take what may be called a finished product and 
rcarranyc its structure so that ii becomes pmo- 
ticaliy its own original .—Kprob. 



Dr. Walter O. Bnelhac, who haa atMeee<M i« mk- 
inf faaeliae from t^rathetic emde ell. 

to yield products re«dJ]y salable ae auballtutee for 
gasoline 

It will thus Ih! seen that I cannot claim to be In any 
way a pioneer In the produetton of lighter hydro¬ 
carbons from materials of heavier gravity. Hydrocar¬ 
bons have been cracked and broken np Into tU^itCT 
hydrocarbons of lower boiling point,'both experimen¬ 
tally and commercially, for a period of over fifty yeara, 
and such cracking experiments have been OOndocted 
Isith at normal presanrea and under litcmsed prea- 
suree 

Apparently, however, the remarkaMe inflnetiee srhlch 
Is jdayM by the ratio of the liquid oontenta at the W- 
s* I to the total Tolome of the veoael, has been «ifher 
wholly overlooked, or at iMst not properly appreciated. 
It has been wholly through the inveetlgntlon of the ef¬ 
fects of the ratio of the volnme of oil, to the total 
voliune of the veeeel, that I have devel<^)ed the prooaw 
which 1 am here deecrlMng, and wMcb 'has given tfw 
remarkable and unexpected reaulU already meattoned. 

1 believe it is only when these enitable retame 
ships ere ohaerved that we can get tbeee rMidta.yilttiftii 
n nm»e of tetnperaturo and preosnre adapted tp dim- \ 
merclal deveiopment. , 

The WamWhd Rawhe «fh Obtokiod Hfhlit 
aoMll QuatMtisa ov* Troirttd, 

Very careful atodtee aiada to my UtKnratc«y Iwttf ><wr 
proven that, when a hydrocarbon body, stwh ** $ui^‘ 
tor example, la heated in a veeeel whhfit lx luaka ^ 


tnero than one tenth of Ita votwag IttiA 
suoh fitting is less than one half of the tdtdl rdbtm 
eDch vess^ and if then the veaeel i« m bfmiteA « 
pnmnre of eay 800 tionnde per aqiiiue loch etitat» 
within the veaeel, a very retoorkobte and t 
Change ocenrs in the hydrocarbon fittinf eiteh i 
It la aa thongh the carbon and hydrogen ateou were 
free to reerronge themae^vee, and that wKh regtrafiM- 
ment foee on unUI a more or leea defiatte tfi 

hydrooartwna remaiiM in the veaeel. Wheth tiw fo enj d 
is leas than earn tenth filled with ^ cuwitdierahle 
*^waacfclnf” eaeaw to teke place and the prodnet ie quit* 
Isfiertor. Where the veeeel la mMh mato idmm am half 
fBled with oil, the reoctloa eeeoM to ihil otawet nfMUy, 
the amoant of light pcoducta produeed befing se»w p. 
But when the condtttoiui within the veeml, da to ai 
of Ailing and temperature appUed, arc M i 
atwve, the carton and hydrogen atoma of tkie liydto- 
carbon eema to rearrange themeelveB to form crude cti 
and natural gas. 

In this rearrangement, not caty are low iMiliag. cobi- 
ponade produced from thoee of blgber hedHiig point, 
bttt even the reverxe action tahee pUce. to aevecal 
teste I have obtained from petroleuju prodtwte of me- 
dhan boiling point synthetic crude oils which eonhUned 
hlgh-boUlng eude, whoee boiling isdnt was cuiwdderaMy 
higher than any of the oonatltneota preeent to toe orig¬ 
inal oil need. Apparently the entlfe proeeae tofmria 
upon certain equUihrlua reaettons. to whkA (eehatMn- 
elite of different belllQg point tend to be praMot to « 
rertatu very definite ratio, provided the apace retotirm 
ship within toe trrotlug veaeel te of the proper erder. 
Hottd paraffin, of course, contains no cenedtsento that 
are UquM or gaseous at ordinary tenpentnamk hot 
upon treatment by this prooero even this aoUd panlfia 
is resolved into eynthetic crude all and natnrol gae, and 
toe percentage of prodneta of each definite |wifa»e 

appears to be In a definite coodUton of eqallUnrlmgn. If, 
instead of atartlug vrllh pareOn, we go to the other 
extrenm, and start with ketxNwne, wblto is entirety free 
ftxnn heavy rads, we wUl oMatn a synthetic erode oil 
which is mnch lighter In gravity thau that prodomd 
from paraffin, bat which neverthekos eontalm htf(h 
boiling conatitiienta whoee boiling ptfint exceeds by 
laany degrees the boiling point of the beavtost product 
present in the ontTMted keraerae. Thus, it wUl ha 
emi that while this procoM is primarily ope In Which 
heavy hydrocarbons give crude oils coatatnllig light dls- 
tlltates (this iteing Ihe main trend of the nactloal, 
yet the procese la so esnentlaJly one dependant nt>co 
equilibrinm, that it high boiling conetitnrtH* aro ahsant, 
or present in very small amount, the QqnUtbrtom will 
not be satUfied antil addUkinal amounts of these tog** 
bofilng conatitnents have been produced as the leaolt of 
tile reectluu which Is going on. 

Craeltoe la Alwaya Ctottoined in the fty»tbeti« 00. 

A reeidnal preMore, after cooling, alvwya egtets due 
to the natural gas formed in the prooeee, and the 
amount of gasoHne In the syntberic ertide oil neemw to 
be very oourtant no matter wiut hytooeertom h totCML 
If la of course evident to the chemist that natural gas 
and gasoline contain a greeter peronitage of tordregiHi 
than do heavier oUs, and it is very toterorilag to hoto 
that when the riiarge which is ptooed withto m tWmt- 
Ing vessel contains a bydrooaitwn dufiohme la hyt^ 
gm^ ttw foniiatloii.„cf imtanted •y/uwXbm ofi Jtori 
toe eome, and the gyifflietk! crude oi proAueM eOrriM 
a "mud" eonsteting of the cariwn vtolch to tlju mmy- 
rangement has failed to find hydtogein Ttto montmli 
pwtowed from matertole even h)ghto'4eaetonf to hWw- 
•Ml M 90^ namal in cotor «ii4 ^kom MAt ^ tw 

to any way Kke the “cracked" peodwta 
dwod hy the toermolysis of ou mtodfli. 

It to Of oewro evldaM that if pdtltog pay 
torouiffi tod groeees deacrlhed matat It W « fl%le 
on, tt to he yoeitofle to tato ally toydtotoKitoai, 
.shd firot eMvott it into crude utt % fhfi dto 

acrihritf Utatat rmpovt) t*-- —- —■ ' - ■ - 
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'i lttv« defletu>9« pmlwseii 
qiBp ^ ffpafatii i r ' ^mn/: 'jt tf ^w wttw w a bm«mi»i whiefa 

^ «ai Wblcb ctwi a «MoUne 
«ad «nwa*«<Mw t» auo- 
Una jSnMll. mtiMl Aatll tlw orwto nti peadBOBd 

fay‘«ty''ljwio w a u i sn<^ tha vroaoctd from u« oto- 

ikoWM* sn o4or wkkSt Ik BoBMWliat diflerant 
^f«i tl>» odor af aatuna «uto tdl aad ordinair gaao- 
Qatk %tita odor, wtaUe peanllar and dlatlactlTe, U not 
IB ti»<MgWMt Ute Qte odor ‘^cnKdMMl'’ iwodoot*, and 
tt'te Itt Awt a KUdktiy mUder aaMI Bw«at«r odor ttaan 
titat of oidtaatgr oil scodwta. Upon mbdng w »>-n- 
I^tettr ande <dl, or the gaaodnc prodqood from It, with 
eirtidB idnda and elajw, it Monw to be altered, and tbe 
odor ettandee and beOameK much men like that duo to 
ectlihunqr etvde tdL 

Ithaae oaperltiitaBta whtdi I have deeortbed have been 
adnltr of a Jatoomtory tmtttve, and much work remalM 
to lift done In the aMmcathm of the prtndpleB which 
have baaii dtaoovmd, to oottmensial work on a lane 
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Br€, B. Gtehdr 

ataorface In djreatntbi Jboaded upon the coal tar 
Jadaetry, aa well aa the inereaaed couramptlon of 
abroad, not to mention tbe enonnooe bnelneik 


alUa naCbade of mptdjdnc coal tar dyee, gaeollne In 
anhtraed annntlttee, and exploalvee of all kinda. In 
amnjr eaephadvee ooal tar productn are Important In- 
aretUmita. Anjr proeaaa, therefore, whkh Ip conoerned 
with coal tar or gaaetliie, and looke to the prep- 
aratloo of either, la of conetderable eeotxnalc In- 
teteat la America. A prooeen which concerns both 
fceal tar dortvatiraa and aanollne U, therefore, of 
doable h^reat But tbe iU-ooiuddered and mUlead- 
Ittc ate t a oan ta of newapapen regardlnir new proceeeee 
and their po— tfa tittlae trequeotty do more harm than 
good, hk pntJadlotnK the eclenttflc world In advance 
agatnat Werthy IdMA wheu they are preaented In a 
manner which abowa at once that Impoaetble tdalma are 
beiag aada 

meent annonaoemeBt by tbe Heeretary of the In¬ 
terior of a new proeeae of petroleum "cracking*' has 
reantted In the uraal dally preas byateda regardtag Ita 
paealhllltlfia. White refaatng to prophesy what the fu- 
tore will detrelop in the eonunerclal application of hia 
lUatiovcrlea, Dr. Walter F. Rittman, chemical engineer 
of the ftnraati of Mlnaa, would be the flmt to decry tbe 
many impooelble powera attrlbnted to bU reaults by 
newapapera more emmatleaal than accurate. 


Dr. Blt*inan*a Froeahala Saltt in the L ab oratory Stago. 

Dr. Blttnmn'a proc c aa o e, wttcb are tbe reanU of ap- 
lilleaDmu of matbeuiatlce. physics, and chemistry to the 
prooena ef petroleum cracking, were worked out In the 
laboratmiee of Oulnmbla Dnlveralt]'. Showing romark- 
able reatUte In many waya. they are still In the labo¬ 
ratory ateite, and, as ad practlsal chemtate know, what 
happene In the biboratory cannot always be duplicated 
commercially on a large scale, I>r. Rittman believes 
that bis process la conueerclalty practical, and that It 
will not (mly result In an increased production of gaso- 
llu* at a leM Cost tbau at proeent, bnt that it will to a 
large wtast relieve tb# ahokage In ooal tar dyes caused 
by the Snngpaan altnatlon, and in the same way, eon- 
tiihoie to the manuftictnre of tboee plosives which 
depoMd npon ooal tar dertvattvea (or their Ingredients. 
Tlau a foRdledimd coal Ur iadnstry, completely displac¬ 
ing foreign eonnpetitton, will iwwdt Dorn the appKcatkin 
of tUa fWgioags conuDercttlly, aa apparently beaered In 
soMte p eai a pa p ar a , te an abaardtty at whidl Dr. Bittman 
woum flrat to 

llte D totM u aw t al dll l^ m >ee between tbe Rittman 
lirocmaffid all other p r oow me a of obtaining from petrol¬ 
eum thgae men rafli^ preducta of wm in the arte, is 
found m (la am «f the vapor tduum nthea than the 


1|tadlild.an4 tjfaljew^ Fr ecaeaerf *«Crae>da^ 
rram tho betphiHitagr 'tlie aUll ha« hwa the taoogolaed 
uMtiwI^ ad dee^ adth any trealm^ of petrolenm. 
VtSfuM ^IriMUilaOwi gaua tlga to the newer jpmem of 
"en4^.ia, haiuy prtwtoba diauiteta to atiMia »gbter 
ottajidmuaguif i^wattD wasephtte A eattaih in¬ 
ertia'^ioHlapad to ^ thtmlOBL eoghmer’a 
' m thhdthwpf any pracasa 
*h**gfr Of petMliNtit mat- 



j gg itn ipntn t 


SiaENTlflCAMEiaCAN 

other amd* Knowhtg that liquids are Incompmwible, 
and that, In tptto of the appUcadon of considerable 
pCeeram, theif da Ixai and thus give rise to danger of 
eiplod^ the aHn, ivlth the consequent loss of Its entire 
ecoitnilta, hot to meatton the loes of the still and the 
attendant daageta. Dr. Rittman proposed to him¬ 
self flrot to ceavert the petroleum to be treated to 
vapor, l!han. wbee it waa in the vapor or gaseous stage, 
to subleot It to Mich preesores and temi>eratures as 
would remit la tha production of gasoline, or, pushed 
farther, of heamtd and tolnol, and the other similar eom- 
pouuds wMch together form the mother substance, 
In coal tar, of ao many iwefid products, dyes, medi¬ 
cines, constitnente of explosives, etc. 

In practice, tbe apparatns used Is represented In the 
aceompatiybtg dtagram. A suitable tute of iron, closed 
at one end and (Hteolng from the other Into a condenser 
of appropriate form, has across Its umter section u sei>- 
tum, pierced, upon which Is placed a layer of lumi>s of 
fire ctay, balls of Iron, or other non-meittng sulistHni-e 
Connecting to Che main tube through a smaller one Is sn 
oil cup BO arranged that Its contents may drip down 
elowly onto tbe layer of fireproof material shove the 
septum. On the other side of tbe tube a smaller tube 
leads off to the familiar pressure gage. 



The axperfanmtal apparatus of Dr. Rittman. 


Surrounding the matu tube Is a coll or colls of »ire, 
by which, through the application of an cbs'trlc current, 
(he tube may be raised to any desired tenuierstim' 
The oil droMdug upon the healed fireproof material 
H converted Into a gas or vaisir Any solid residue 
which would normally appear to c<)npct uism the flrt> 
brick or Iron balls Is washed down Into the main tul)e, 
and thence Into the condenser, by the gasoline and gnso- 
Hue vapor inbereut In the i)etroleum As the vapor or 
gae colleota In the main tulH* and Is heated b> tbe hot 
electric coils. It Citatee Its own preesure, which Is regu¬ 
lated by the amottnt of crude oil permitted to flow down, 
and also by the anotmt of heal applied it Is further 
«ub}ect 'to regdlatiou through the valve which loads 
from the condeuaer. 

tte 'AdVaotag* of Trmtlng a Vapor Instead of • 
licruM. 

By treating vapor of petroleum Instead of the liquid 
ItsfM, Dr- Rittman fe «bte to go much farther than can 
^ aecowpllalmd by the use of the atlli. in the stlU, 
ptcampKa pf IQP pounds are high, and an undue In- 
CMima of iiggt after that pressure Is reached Is usually 
damgrauA Qua howev«ff, la compreeaible to a much 
IgiMte* «»M» « hundred pounds without danger 

of mteMeCi cte gjPiNirkhM of the type described, and. 
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In exi>ertmcn(s, Dr, Rittman has sucitsiled In wnrkiui; 
with a pressure exceetllng CKSt (sMiuds, Widi su(b jircs 
sures as this, and with n degree of beat la-rfcH-tl.v con 
trollable by the niean.s descrll»ed, the Rittman priK-eK-. 
not only delivers gasoline to tbe amount of from 50 to 7.5 
tier cent, but t>erniUs him t,) olitalii beiixol and toluol ai 
will 

Those substances, and otliei's closel,v allied to tbein, 
form tlmt mother substance whbb, derhtsl from cimiI 
tar. Is used for muking d\es and other materials so 
wucb in demand In main arts it la his production of 
thiw In this new method of •‘cracking” tlmt has caustsi 
Dr Rittman to Im so mlsiinolisl and so nntrulhfulU 
advertised In main news|iu|s'iH uhleh Inne imlillshed a 
garbled account of Ihe fads as gl\eii out 1)N the Sec 
retary of tbe Interior There seems to Im’ no iinestlon 
ill tbe minds of those practical chemists wlio lia\e 
haiked Into the matter, that u new iirinelple of iietrol 
eiiiii treatment has tssm made eoniraerr-ially fwissllile, 
hut as Dr Rlttiimn himself jsilnts out, there Is onU a 
lielief to go 111)011, practical aiipllcatlons as yet not 
Inning been made Patents have las-ii aiiplhsl for whh h 
Hie to be dedleuteil to the Aiiiern-an is-oiile, and not 
held as Dr Rltlmau's iterwmal pi'oiK'rt\ 

Tbe (iroduets of the Rittman proi-ess which pass into 
the condenser are, of coursi’, as tsisllv snliJiH-led to fur 
Iher heat and temperature, in the ordimirj still, as iiin 
other petroleum distillate The great advantages of the 
priKiesa are safrty and sjieed of oiwrution Ijilionitor\ 
tests iirove the benzol and toluol made sj nthetl 
cally In this Rittman iirocess to Is- identical with those 
derived from “naturnl" coal tai 

Practical tests are to be made In a cotiiiiiercl,i| wav 
of tbe new discovery In Uio Immediate futnie, altliougli 
there is no definite announcement at this iinie as to 
who will do It or where It will lie done The develop 
ment of the new Idea In treating einde [H'lroleiim in 
the vapor phase Instead of th(> liquid phase will 1 m‘ 
watched with Interest, not onlj bv the oil industrj and 
Its allied commeiee. but by all users of gasoline and 
those to whom the coal tar dyes and coal tar constitu¬ 
ents of cxjilosives are of lui|H>rtance 

Th« Marble Colnnuw of the Lincoln Memorial 

By J. P. Kirach 

W UEN t'ongresB made the apiiroprlatlon of 12, 
500,001) for the Lincoln Merimrial at Wasliingloii, 
D O , everyone understood that it was to be sometliliig 
of grand pro|»ortions, hut few reallzt-d the magnitude of 
this great memorial ut that lime, although flguies wen- 
pnbllahed In iiais'rs and magazines throughout the 
I'nlted Stales Mere figures howevi-r are not reuilllv 
grasped by tbe average man, and until lie actuallv sees 
the object It is hard for him to obluln un ad(S|uatc con 
ceptlon of Us dimensions 

On tbe front imge of this issue are some pictiiri's of 
tbe huge columns of this memorial In iikss-ks of Is-lug 
formed tine cannot helji but ts' Impiessed vvllli tlielr 
mammoth iiroisirflons Tlu-se will In- the largest loliimiis 
of their kind In the world Each hhs-k of marble as it 
comt-s from the quiiirv weighs aboui thliiv five tons 
and twelve of tbesi' huge hlis-ks are nspilrisl foi eiu li 
column There will la* lhlrl>-t>ight big (oliiiniis In llu 
Lincoln Memorial, and e«cb column will he -lu feel high 
weigh 102 tons when completvsl, and will he valiasl at 
115,000 As Ihe Ihtrlv-eight cohiintis will nspilre four 
hiiudretl and llftv-slv lilis'ks of alsiiil 25 ions each the 
total weight of marble will approximate-11 lixi Ions This 
mass of stone Is iK-Ing sha|ssl Into eolniiiiis at IVtnihh-, 
Col The complete slorv of tin- work done on these <o|- 
umiis after leaving the iimirrv, Is shown In the front 
liage Illustrations I-'lrst Ihe blocks an- slztsl with wire 
saws to Ihc risinlnsl thickness .Vfler that tin-.v pass 
Ihrongh Ihe barrel saw, where Ihev are cni Into (Irnms 
The liarrel saw Is In the shaiie of a drum, with tin- 
lower end o|H-ii and tin- lower edge doing Ihe cutting 
From the barn*l saw the stoin- drums tln-ii pass to large 
lathes, where they are trued up Tin- in-M pns-ess Is |o 
flute the drum This Is done with carhorninluin wIum-Ih 
o|ieratlng on otqioelte aides of the drum siranltjineouMlj, 
as ahowu In the photograph After ts-lng (Intisi, the 
drums are ready for band tlnlshlng and fitting so that 
each drum will register (lerfvsillv wUli Ihe one nlvove 
and below when the column is assembled at Us desti¬ 
nation 

Franco-Swisa Railroad Connection. A pK-ce of en¬ 
gineering work which has an important lavunng on in¬ 
ternational railroad traffio ia the mtiiplelion of the 
Moutier-Orangoa tunnel This will olTord a long-desired 
oonnootioa from the eaat French rwlroads to tho Swiss 
lines oentoring at Berne. From here, transit is maiie 
by way of tho Lfitschberg line to the Simplon tunnel and 
to Italy Tho length of tho Moutier-Granges tunnel is 
somewhat over five milea. Work was oommenood on 
November 6tli. Iftll, being retarded by stnkos in 1913 
and by the recent mobiHsatom, after which it was taken 
up again on Beptember 30th, 1914 Drilling work is 
now eompleted. 
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Saturn, the Most Interesting Planet of the Solar 

Its Rainbow Rings and Many Mocn^ 

By Abh^ Th. Moreux, Diiwctor of Uie Obawvatary ^ Bourges 





FjVJR the next few monthn 8ntnrn will be In a fiivor- 
* able i)o«ltloii for iibservutlou, and the attention of 
aatrouuuiera throuKhout the world will bo aftraetetl to 
thl« moat beautiful and uiowt wonderful of all the 
planets 

That whiih eaiiwlally (IlwtliiKulHlieK Saturn frwn 
the other planelM la a luoHt iM'Ciiliar «.vsteiu of thin 
rings, aurrouiidlng it In thi plane of Its equator. The 
Inner edge Is about 7 (KM) miles from the eloudy surface 
of the Klola« of Saturn, and the width of the system 
U about 40,(MM) miU'H. 

If tliese rbigs were solid, they would form a race 
track wide enough for live balls the size of our earth 
to roll around, side by side, without touching. 

The plane of the rings Is Inollned to the plane of 
the i)lii)iet’s orbit about 'SI ilegrees It follows, there¬ 
fore, that In the course of the thirty yeans required for 
iLs revolution around the sun, the rings appear at 
least twice on edge as H(s>n fron) the earth. Some- 
tlnx-N they apiKsir as a wide (dllpse, sometimes very 
DM now, and again as a slmifle bright line, which dis¬ 
appears coinplotoly In small Instruments. The great¬ 
est oisuilng of the rings from our point of view oe- 
eiicred in 1H!«» Starting from that date, its apparent 
width diminished until 11X17-1908, then began to in- 
(rease, and reaches Its maximum again this year. 

This planet with such striking peeullBrlttes has 
natuially offertsl to astronomers some of the most com¬ 
plex problems In fact, as s(X)n as Uallleo, In 1610, 
directed one of his llrst telescopes toward Saturn, 
)^rhlch was then considered the most distant of the 
planets, he was uinnxed at Its strange apiaiarauce 

He was far from Kusi»ectlng the correct explanation 
of the phonomenu. It Is true, for in his sn)nll Inslru- 
ment the two exteuslons of the rings looked like two 
small round satellites Hut, in order to assure the 
priority «f his discovery, he vsimpoaed an obscure ana¬ 
gram, which, later, was interpreted to mean AUitsi- 
mam pltnelmtn letyrminam obteivam That Is to say, 
“I have obi»erved the most distant of the planets to be 
triple ” He compared the two extensions to two ser- 
vaatM helping an old man on his way. 

In 1812, however, the appearance changed. The 
rings of Saturn were edgewise toward the earth, and, 
OB account of their slight tl)lckn(*ss, were Invisible to 
astronomers, who, at that time, had only Imperfect tn- 
strumenta. Oallleo was much embarrassed “Satarn," 
he remarked, “seems, as in the fable, to have devouDsd 
his children " This jterplcxltig disappearance became 
for him an Insoluble enigma, and he died without learn¬ 
ing the true explanation 

Some years biter, (iassendi again observed “the triple 
star," as he called It, but It was ncjt until 1656 that 
Iluygheus discovered the ring and solved the mystery 
At least, he solved the problem which presented Itself 
to UalUco, but with the Increase In size and quality of 
tetescofics new dltbeultles arose. 

In 1676, Cassini discovered that the ring was not 
single, hut was divided Into two parts by a dark line, 
and to-daj, with ovir more jarfoct Instruments, we can 
distinguish a dozen concentric circles all differing In 
size and lirlghtiieMs Httll further; spectral analysis 
has shown that with the most jiowcrful tele8coi)e«, we 
ought to rvs ognlze thousands of luminous bands, all 
I evolving sepal ilelv Uliil each at Its own si»eelal rate 
around the giant globe 

As to the nature of the rings, up to IWiO no one had 
ventured to exiiress an opinion in that year. Bond, a 
young American astrononicr, announced to the world 
a sensational dlsioveiv While observing Hatum, one 
evening, Bond dlscovertHl that one of the lings was 
not fs-rfectly opaipie The lUsk of Saturn was visible 
through It The ring, therefore, must he made up of 
jvartlcles of dust held In isvslllon by their common at¬ 
traction, millions of little satellites, which have not 
t>een able to reunite with the central sphere The fact 
that the different hands of particles reflect different 
amounts of light from the sun wilt explain all of tlie 
obHcrvwl jiheiiomcna 

This meteoric thiorv of the lings is the only one that 
can ((OHsihly explain their exlstenw, for, according 
to the law of gravitation It is certain that a solid or 
liquid apiiendage of this form would lie unstable, and 
would break uii and fall lank ii|khi the planet. 

This meteoric stnictiire, however dia-s not guarantee 
the ling against disaggregation, and what astronomer 
has not dreamed of being on the wntch, some day, and 
oliserving a part of the rings breaking up and falling 
hack upon Saturn with a terrible < rash' 


This hypothwla wn conslderad IcM eiitiMirtokl whaa, 
In 1861. Struva, aftar a series of meMoros, atoitliMl 
the Bcleottflc world with the Incredlbie new* that flw 
diameter of the ring sjratem appeared to he dimtiHah' 
lug, and that the rings were approaching the ball of 
the planet. “Three centartes hence,” said Struve, “the 
rings of Saturn will have dlaappeared, burled In the 
maas of the great sphere which is drawing thean in." 
Modem measures do not conilm his Idea, and tuttoii' 
omers to-day assert that, if there is any change in dw 
dimensions of the rings, It must be periodic. Tba 
whole system may act like on elaatlc girdle. Between 
the rings, the dark Intervals must be constantly ehoBg- 
Ing. Only the large dlTtslous have a retatlv« stohUlty, 
due, without doubt, to the presence of the aateUltaa. 
We hare a striking Ulustration of the Influence of the 
latter upon the dlatrlbntlou of matter in the apparent 
gnt>N in the distribution of the asteroids, gapa which 
occur at places where the period of on asteroid would 
be commensurable with that of Jupiter, 

The luminous ring surrounding Saturn is not the 
only peculiarity of this remarkable planet Of all the 
planets Saturn has the greatest variety, and the larg¬ 
est number of satellites. In lflS5, Huygbens discovered 
the largest Titan, whose dlmenslona are comparable 
with those of our moon. Between 1871 and 1684 Cas¬ 
sini discovered four. In 178», William Hersohel added 
two more; and in 1848 Bond annonaoed the eighth, 
Hyperion. 

Thus, within two centuries eight sattilltee had been 
detected, revolving around the planet but this number 
was not Increased until recently, when the application 
of photography brought the list of reoognijied sateilitas 
up to ten Themis, the tenth, discovered In llkM by 
W H Pickering, 1 h a tiny little moon not over thirty 
miles In diameter It has taken Its idace In the 
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Orbit* Ilf tbe olne inoer utelllten ot HatOm Tbe first 
four Mtellltaa are macb nsaier to 8atani tkao tbs aiooit 
is to tbs earth Mlinss U neemt of all, aafi Pbosbs tbe 
moat remote Tbe latter la not abowa tm tbe dlegTsa. 

The extreme diameter of tbe Batomiao eyateB la IS,- 
000,000 mllaa. 

middle of the family, while Phoebe, discovered by the 
same observer, revolves outside of all of the other 
satellites, and grmtly extends the dimensions of tbe 
Saturnian system. 

I^teCns, formerly the most distant, revolves ornund 
Hatum at a distance of about two million miles, but 
Phoebe describes «n orbit tbe radius of which Is etidit 
million miles. Hatum and its cortege of ten moons 
occupy more than thirty times the amoont of space re- 
(|ulred by our earth and Ita modest aatelllte. The 
Haturalan family is. In fhet. a reproduction <» a small 
scale of the whole txAni aystem. 

We shall leave to the astronomers and authors of 
cotunogonles the discussion of tbe formatloia of tbki 
distant world system, but we cannot fall to meotioo 
a theory, which has received some approval. Of the 
tilrth of the rings. 

If a globule of oH Is dropped ni>on the surface of a 
liquid of the same density (for example a mixture, of 
alcohol and water), and If, by means of a needle, a 
rapid motion of rotation is Imparted to the globule, 
the spherical moss will flatten out. and a ring may 
detach itaetf from the equaUvla] legUm. 

This very saggesriye experiment, due to the Belgian 
lihyslclst Plateau, Is still cited In books on comao- 
grapby, lo Illustrate by a concrete example the tbaatf 
of the formation of the rings of Hatum. Now ftotn 
the i>oiDt of view of mechanics, if this actuallir hgp- 
iiened, there would necessarily result an acotieratkm 
rotation of the globe after the departure of ring. 
But experience, or rather observation, shows just the 
opixsdte. Tbe liall of the planet rotates upon its alls 
In 10 hours U minutes at tbe equator, while the taaor 
edge of the bright ring ownplstes Its molutloa ih ? 
henin 13 minutes, and the Inner edge of tbe dn))ie 
ring, in Monty 5 boars and 46 minutes. 

Hlnoe they tom faster than tbe ploMk, tbe 
can never have formed a jwn of the tgfimto gWW , 


‘■M*, -poHfltty teem atoM sa«elHtfi,«|NidW 

iHf, so to ^mak; fragnuiits 

feWch have naver been ' 

What wlU beoome of tUs emdm (dffiiatlMtt Juo- 
eordlng to Olerk Maxwell, the rings have only a 
pomty stability, and a day wtU eome wben rapid 
dlonggregatlon will begin on both the itmer and the 
ootiMr edees. That ttee has not yet arrived, altfaoogh 
dUCereet observera have noted some changea oleog tbe 
edges of the rings. I, myself, during tbe year 1914 
(and also in 1918) discovered some gaps in tbe Inner 
doric ring. 

Hodam astronomers have weighed all of the planritk 
Saturn provea to be tbe lightest Placed upon a voot 
oosan, it would float Iflce an ordinary cork. Tbe ball 
Ot Batura Is nMiely a mass of hot gas, the tmnperm- 
ture of which to equal to at least 890 or 900 deg. Oent 
Organic life cannot extot in Its boUlng hot atmosphere. 

As seen from the equator of the plaaot, the ring 
rises Into tbe heavens like a luminous arch, pMpeodlcn- 
lar to toe hortoou on each side. On account of Its 
slight toicknens It would appear ea a thin band of 
grid dividing toe oelsetlal vault But if one should 
proceed toward either pole, the ring would appear to 
widen out and from the hemisphere Ulumbuited by 
toe sun, tt would show various toadee and oonetoatly 
changing forms. SomittlmeM the shadow of the ptaaet 
would be projected upon some part of tfaa ring, and 
wtiuld odd to the novel aspect of the scene. 

Here and there through the wider spaces between 
toe rings or through their thinner portions one might 
see the sky, studded with stars. Up toeare would be 
seen the same constellations that we see frsoi the 
earth; the Great Bear, near the north pole, blue Vega, 
and red Arcturus, but tbe prceence of so maoy aiooiMi. 
showing various phases, would add g welrfl toKieta to 
tola remarkable picture. 

What a shame that there are no Uvtag heJafs on 
that dtotont woirid to enjt^ that strange fantastic 
Illumination and toe fairy scene revealed by those orise- 
ttol lights t But In toe bouadloos apace of tone years 
count tor little, and among toe mlUloiM of worlds very 
few are cboeen to be the abode of life. When, for ex¬ 
ample, In tbe distant future, Hatum shall have cootod 
somewhat and a crust formed oa Ita surface erild 
enough to stipport living beluga, by that tone tbe ma 
will already have begun Its decline ISvien to4lky tt 
imparts to Batura a maxlmnm temperators of euly 
176 degrees below sero, Gent., and from Hatum Us 
disk appears only about one tenth as loige as tt 
appMrs fron the earth. But, oa the other hknd. loek- 
ing back Into the past, when Hatum woo still « srif- 
lomlnous star, why could It not have played the port 
of sue to He own satelUtea. 

From Tltau, the planet wonhl appear as A disk 
ten times bn large as the sun looks to fls, 
while from Mimas, tbe nearest SHtrilHo, iigtttm 
would akqmar as a great luminous area, .'W 
degrees In diameter, sixty-seven times grtwler tltsii 
the Bun, an 'We see It Onr cover design ptetures 
the planet as It would appear tt tt oaold be seen 
from Its moon tltaB. 

If eos can traagiae that there are tiHiMllceitt twinge 
up there to behold tooae Imposing oriH^i eewaas, tor 
them Batura would bo the crater ^'the uirtv eoie, gad 
they would Utile suspect that xsasient dwrilers 

upoD the earth, a little tnslgnl^^ point <tf Utflt, Me 
speoidatiqg In ngaid to their extetenoe. 

CbMiiaf Hota* WMi P w tfto n # 


they surround. Ttigy must hate oome twgl) 


M OTOBIBTS are only too tamUlar with tbe horil 
layer of carbon which, with the lapse of thne, 
toests a taam^rae coating on the side* AC tbe cyUodeni 
and ptatooe of nogers, oo as to serlcoaly itttertore with 
toair proper Ihnctlobtng. To girt rid of ljUa, agyg 
Qocmoc, it M neoeesary ritber to sewpe the Inteetot,^ 
the oyUndMr irtdrit necessitates cotaplete dlauninttlMi 
of to enqii^r'i^ oxygen proceos, which la much eoslM 
and tapta kisotoht but is not at every (mo's cemmaud, , 
0«r criieagno OmMa announces a new metliod, vridell 
cab tw toads Use of by any <me, and UdtiwM rttodW 
anpacatue—rieanolng by alcohoL miito thg j»iw| 
am iWfttft ‘hot ))ita Introduce into 
a^KMure In fto ‘Piug, £« 

(Urtilttured tM^Wt I* win«|0a*tfprt fOr 
4b (Mtaaiy i^tor laiggr'bbM. '4!hh a 
tontod tapW*y % bgnd to . 
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Hints on the Coijstructkm of 
Simple Models 

By Percy CoUiiui 


A ll <'\i«'ii('rii cd liiiist often linve felt the 

iltffl( iilt\ of ti^> eitiunlii;: lic\oii(l (loul)l thnt their 
claM* of .MiuoK s|u(l(>iit^ Ini') lonlly coiuprelieiideil the 
f«i ts of whlih hinr fouiie<l the niibJ(H-t of 

the (hi\V (leiuonsi riitloli The vnrloiis poiiitM ha\e Ikhmi 
e\|il.'iiMeil 'vlltl .ill |io^sll)|e luihllL while em h \eltial 
(h'M nplloll hni- heen sii|ipleiiieiiteil tr\ Mieli pielureh uuiJ 
(Ihit’i HOIS II'' tlie equipment of the nehool. uiul the wit 
III Ihi' iiivlnii tm, hiiM' lemleied iiMiiltihle The unnwi'rn 
of the louiu: folks Him to liidliHte thut their mimlh 
hiiM’ liidiM'd ii(hle\ed the deslinl iidvanee In knowlotllie 
Hut do Ihet leiilh iinderMlniidThl« Ik the qijesthm 
thill loiitliuieK to haunt the i oiiseleiittoUK tOHchi'r, who 
1' oiih liMi keeiiU iilLe to the oh'.tnileH which confront 
the \outhful triiNeler iiloiik the piitliK of leuniinc Take, 
fo) example, >.ueh <ommonplui'es of tJeoKraphlcnl ex- 
IuckkIoii iiM "(H)K',” “iKthiaUK," "KtraltK,” or '‘delta" 
It he Ik to Ki'iiKii the full Hlunlth aiiee of these terms, the 
louiitr,' lired ihlld must e^oUe a fund of ImHKinatlon 
out of all pioiiorfloii to that whh h he may K'asonahlv 
1 m' iiKsuiind to jioHsesK (*t eouise theie are phaUv of 
kiH'ii, 'cute ihlldren nlioul liul It is the dullaids who 
w't the lime of the (lass, and (onsequentU it Is with 
them that the educational exia'it must primarily ecai- 
I'eri) liInjKC'lf 

Short of Nhowlni; children the act mil thlllRH ahiait 
which we are siaaiklnk ilicMlels arc* undouhtedly the 
lies! mt'iins of settiiix thc-lr Intc-lllitence to work But 
the best equlp)MHl school In thc> country would prcihahlj 
he nonplUHscsl If askcsl to hack U[i h.v a unalel iwerj 
fact set forth In Its i;eciui aplilc nl le\t-li(Kik Yet there 
cun he no ciueslhin that this Is the Ideal uielhcal 

Cciiasldeiiitloin such as tbesc* lend Hi«>cdul weight to 
the ecmicselH of Mr M’ Fortune Fowler cif laauloii, 
Kiutland, who is the Inventor of wluit has Iveeii ealhsl 
the "Kcsiiriaphlcal toj ” As th«‘ rvsult of lout; ex|K*rl- 
c'lice he IniK collie to the (oiiclusloii that c-very teacher 
vliould iH' I'lipahle of iiHsunilnK tin- roll! of niodel-makei 
ill pleasuie, ami. furthcT, that in this matter the tench- 
c'l should acquire the resourei's and cleftiieKs of the 
"clillck chaiiKe” ailisf of the \inideiille sUkc The 
teacher hhouhl haic* at Ids cIIkihisuI mu iic eiimiilallon of 
ocUIh lilid ends c apalde, at slicMt nollee, of bcdtiK pulled, 
or tw'lNled, oi pliiiitsl, or paltcMl Into sUafieH suukC'stUe 
of the carious Icim'h of sceniqv presenfcsl fo iis hv the 
earth's suiface The aim Is lo make Keoitrapliv so real 
.cud cleat i the cliild that It can without dlltic ult.v, and 
with I licet keen c'lijiu meiil which Is the hest sph c* for 
miiid-lcuuv'er, coiupielieucl such (hiiiKH as latlfucie and 
huiKllmlc, lime and seasons, lnicd conlours, the flow of 
rhciK, and how mankind, lo Ids i'iiBlnc..ennii fcals, has 
nlleicct licence S'afnrc'h icnllcpiutcsl urriinKemcnts to his 
own achanlnuc 

The appcciiciils and m.dcincls ncseNHiiiy for attalnllift 
tlicKc' ccs-nlls an sn simple th.il aiiMiicc c.m procure 
them I’irsl the ce must lie a larc'c taldc hinliiB a top 
thnt may lie s, nilchcd m pumtincd wUh Impunity, and 
htoiit, rinld h'Bs Tills nuisi he plmc'il in a bishI IIbIiI 
liefore 11 iieutial-tlnled ( pc c fei ulili liliilshl liaekKlouild, 
wide Ii may he eitliei a wall, in a hi rcs'ii Kis'elully pri‘- 
parecl for the jmi'iiose The f.ihle, wldih Is to he uneil 
as a kind of stiiBe. should not he close up lo the wall 
(It seieeii lull idionl two feel awaj fioiii It, as the 
oi>erat<ir will lane cseaNhin to pass fic>(|tienlly to the 
rear of Ids inodel wlieii the hitler 1 m under eoiistnielion 
AnioiiB the ninte Inipoilant nmIcTinIs for iinpiomplii 
modelinB are plenl.i of old iicnl and thin wocsleii Imac- 
larBe Kheels cif paisu of \ailons c oloi s iillcl thlekiic'KWf.. 
sand or dry nmlcl, jiuinl In powder to la; mixed with 
line MUii'l ill different Kliiides nf cnhir, and a liheral 
suppl.V of BlkNK-heiided pins sm li ns min hi* jiuic hiisi'il 
at any drapery Htoiv Besides iliese ihliiBs It In well 
to huie Ht hand a iiilscellaiiecniK coltistUm of cKldmentH 
(omprlKlnB Wts of broken bIuss, slieeiH of eottim-wcsil, 
idnater of ParlK. sawdust, a sh<'c*t or two of iilHle-Bhiss. 
Mime ctiarse ifravci, and, in flue, ainthliiB i-Ikc thin 
Nis*ms likely to piove of servlw Musk, liy the wai. 

KhemhI lie kept In ||ro foruia, first in its oidinary dilisl 
stale, when It ftiajf be need to repn*Hent elumjis of 
trees or denso and aeooudly In a linely pow¬ 

dered cdiiclitloii, iTila powclered moss Ik easip miidi* 


by ruhhljiK dyed moMi (which ia sold for 
riunaw-s) thriMiBli a aUive. When aprinUed mw(B ‘Mf 
surface It Impartti to It a very reallatio apjiearaneA' 

I los»*'i;rowliiB turf. 

By means of theee simple inaterlala wonderful Mcidtli ' 
may he Boined, an witness the iihotoin'apha Teprodnded 
uiion this iiAKe. In one luatauce a aimpauton {deture 
shows the uetual appearance of the modeled eUlta aa 
viewed from the rear. Thltc Indleatca the Rlmpltotty 
of the method, and the rapidity with which a dealred 
effect may he achieved The clUIa are really nothtug 
more than sheets of appropriately colored paper ptaned 
around plh*H of Issiks, boxes, etc. Tim addition of a 
little iiowdered moss, colored sand, and a number of 
|•rumI»hsl pa|ier boulders <*oiBpletes the foreipround, 
while a sheet of Breeu-Wue paimr, a pictured ahlp, and 
some* clouds of cotton-wool make a pleaalug background. 

Ill another instance the object of the model la to 
display some of the salient featurea of a lailroad aa 
Bovi*i iicsl liy the < hara'i+er of the country through whkth 
It jaisM'S To tlie right a train Is laaulng from a deei) 

I lit. wheiiis* It will run along an embankment, to a 
hrlilBe acriiSM u rocky river. Its further progreaa in 
burred by a slBiial, which pvertecte the rear of another 
train, which is dlsaiipearliig Into a tunnel on the obaerv- 
er'H left lli*re, alsvi, crmnpled pairnr, moaa and colored 
sand are tlie chief materials employed; but a ahoet of 
pliile iiluKs has iK'cii used to alranlate water, white a 
I hlld’s c liM kwork railway baa also been preaaed Into 
temporary ser\lc*e A third example la dHsIgned to llh»- 
liiito the fonnathin of an leelicrg CtUfa of dark brown 
paiwr hound the dc-ep Kully through which the gketer 
iTceiis to the sea, and a white paper berg la rejireisented 
MK having Just broken clear of the glacier's foot. I’aiwr 
of different colors, a few strands of cotton-wool for 
hreakors, and a little sprinkled plaster of Parla, are 
the* sole lugMslicnts for this luagicat result! 

With a little practice, these ge<igrapblcal (leinoiwtTH- 
tions (all Is* ari’HiiBod In a Hun'rtalngly short time, 
varying from ten to fifteen minutes (as In tbv* case 
of th(‘ hetsTg) to |s'rhn|<K half an hour for an elabor¬ 
ate scene like the ratlioiul The aim shonld In* lo gain 
I he liest poKslhle effect with the least possible exiteudl- 
liiie of time thongh there must be no skimping, since 


k « bWh degnw, vtd wlU. 
in ruoegB^ tag tacAugrutty. It wfU fotmd 4 
•djMnnik If « 0 BI« IdtHi of frame, or prasnutiliimi eitit 
14 gj^riinggd thRN^^ irtilch the model o«» *• vtewed. 
lit 'mgy the gttentton la conreotrated, dad a more 
fUtdlMlD effect to produced. Koreorer, for ffietr owb 
good the ohitdren ahould be eacooraa^ to mdfce mg* 
geatioiM, and to help In the premnitoon «f tod atodela, 
toe teMhes, hoawvw, being always at Imnd to make 
hta guidtog Itffhunee and imrsonaUty felt* 

A 8 Bd» Side Wi& Itadkffl Iwpf o mnw rta 

M AlfT Imtiortant Improvement* ale to be fimnd to 
a elide rule recently put on the market, Which en¬ 
large# Ita teld of tnefnlaeMM materially. Net only wQl tt 
perform every meiwtlon of the common slide mle. but 
It win add or eubCraet a« well. The ‘kKrtset readtog" 
ftrature of toe toatrument I* another radical Uapeove- 
uvent; an opening known as a ‘‘keyhol«*t to cut toftmgh 
each of the fixed scahM, and through these ep c nl i t g e 
appear red letters marked ou the sliding scale. A table 
on the liack of the Instrument shows what prebtems 
may tie solved by setthig the sUdlag scale at toe Af¬ 
ferent pesttlons indicated by toe md letfors. ffier to* 
stance, with the slide set so that the letter O a{i|Man 
lu toe k^iHde of the upper scale, one may redd e»l|de 
IntocH on one of the movable sceles, aud thwequhralant 
cubic feet tm the adjacent scale. By netting g aiMler 
the othm* keyhole we can read on one scale toe head, of 
water lu feet, and on another toe corntapinHltog pounds 
(ter wjuare Inch In a similar manner the anawers to 
over a score of problems that are ooimtastly being met 
by engineers may be read off directly. 1^(111 another 
feature makes tola slide very useful to eleetrical engl- 
iieers, for It supplies a complete wire table. Knowtog 
any one of the following values, the other lire asay be 
read off, vix; diameter in mUa area to dmlarmUs, 
xquare mil area, ponuda per thousand fBst, restotoOce 
lu ohms per tboiiHand feet, alse wire B. d li, gage. 
These and many other problems too Bwm st xma to de- 
Hcrlbe In this sbort note may bo solved at a gtoMa With 
this slide rule. The Inventor of it Is Qeotge W- Bbto* 
ardsou. ex-chief eJectiidan of the tl. «. Navy. 



Tnide>Biark« in CMmi 

T HK iirotection of ii trade-mark owned by a towignrr 
is one of consldernlile dtfflcult.v In China, a# ''extra¬ 
territoriality,” with all ttx utieiidliig eOmpMcatiOOS. 
exists there, consequently foreiguets residing^ CMna 
who Infringe a trade-mark are subject only to toe laws 
of their reepeetive countries There are, toerefoto, no 
uniform laws as to trade-marks or any other prapefty 
righU to which non-Chinese residing to China are 
ameamWe. 

In i!ec»iit years the question of tradamwirk rtAils to 
ctohta boa heceme one of great importanto and of lereat 
dUBeu!^, e#ectally in cases where yapancaa to* 
vedved. heeansa to* Jl|paneso cod# of ethkib wiiiltomr 
camtaeretol or Apio^ndc, does not tmtohhto t 

of Wastsen nations. In some «ai#s of dhtoffto 
Ameflchn and Sngllsh manufseturers to regard te 
frtogements of trade-marks a solution, of the dtttlctoj^ , 
b«g, toMn wrrtoeff at by apitlying certain standards «f 
e w anwwtol etWcs an understood and apdfoQtMpd; hy 
bwtoess men of tbtm nations. ^Jie tllWf, 

boawver, ggpepr* to be that s W gfilitor 

how ft IiM. been used ond retostoliMl, fe not dfo 
proteotloB uhlitog ito 

. of gwemment ii |iM«n., 

.*AntMMoM M may seem, 4^ 

AsMirfca, Switaln and otowr 


Hit model ahoevs, aa seen froni (he Imto stioww^* 
Imprerised apparatus. 



ifotod pol^’to 
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fScMPe jtnler^iftg Automobile 


Novelties 


-jfii # ' 0 ^ W» ' 

til* mut- > 

nyt, mtBa hm' tow > ^ 

4# It iokr tt «ot iitAttoPtootlr btweaa tint 

«ii Allotsn |o/ rUto w|tl3t ktMi to wmtt 
t^bnwwrUfiit N«w^ imumr bi not 
UMo W ft» detaot»d Wto— ttoe oaf maeta 
«t«)i «» aocMfOt Aaotitor aono^iutce Tto» 
itt tba tw rwtot «f total* trom ttac tool 
(iQx «< tbe «w that to aeatwt at baad. 
b'rwtoanttr tb« toeto are not veturaed, and 
sradMi^ tbe «to«>k 4#ladle«. In ordtor 
to ^ttorlOe bottor naourtta' tor ear* and oar 
wactmartm the locker ajwton vlionid'be 
ox^onna, $mUt t3ae taoorupanji'^ Uloatra- 
ttoo. CSoeed and looked about each car 
to a atmt taros fence, wbleh will make tbe 
oar- laactoaelble for pIMtoriair and mder 
tt latooealble tor any one to take the oar out without a 
kef to the barrier fenoe. 

A Bandtotepad Garage ^ 

T BOOOH tt reeemtdee a blx Itarrel. tbto odd (•true- 
tore to in reality a aaraae and a very good one. 
It to built of 2'lnrh board* of U toot len«tb, and the 
toliftb of the ctructore to 12 feet. Inatead of bett« held 
togeCber by oalto, tbe bnUdlng to kept solid by four 
heavy Inm boepa, wfalcb are bald snug by bolt* and 
nata at the top. Only an hour to raqnirvd to set up 
the butldinir and it can be taken apart for setting up 
etoewbore in a few mtootes. This portable feature 
ntakee it valuable for other purpose* beside* a garage; 
as b^proepaotatf’s eabto. Muntner cottage, or other non- 
peraianeut atmetore It to ideal. A* tt to practically 
airtight, U has a parttetdar value In freeeing weather, 
for tbe engine of a car that has been opeeated in the 
daytlBMr to aofflelent to heat the IntortoiC and keep tt 
warn all night, or if tlie oar to Idle, a very moll beat- 
tag apparatus will keep tbe garage from undue cbUl 
In fact tbe atavee and and ends, with tbeir tongued 


I-' (if \ -tyiH' »1th overhead exhaust valves 
111 ilew of the iuvseiit Interest In ears of 
I’ichi mill iiion- I \)iiMl(‘rs It is notable tlnit 
this orlitliiiil twelve" lias been running 
for the lusi llvi yeurs lUnl Is still ill use 

Vehicle Batteriea Chartred at the 
Curb 


Loekar atalto for automobiles. 


trlcally welded slis-l liox only iireeHslhlp 
' through H steel s|irliig hs-ktsl ihsir 'I'he 
Isrx eontalns siiimeter pilot liiriip, rlieo 
shit fuses and one niiilii line switih Con- 
ueetlons to supply the service are iiiiide Ihroiigh under¬ 
ground c-ahle A teniiliml IiI<k k is provided, aiK'sslIile 
through pedestal hand hole The charging (able 
folds within the box when not In use When In 
use the disir of Ihe box eaii he hs kisl with 
the cable outside 

To obtain iparrenl ,i|iiill( lU ion Is nimle |o gaiage nt- 
teiidant. who unlocks the (barging station ('barges 
made deia-nd of eoiirse upon how iiiiieh eurreiil Is taken 
The euth station is liileiidisl iiiaiiilv as ii ‘ boost" for 
the inwelilne initll ll can reai h Its destinalion A (’in 
(Iniiutl Mian is the iiiveidoi 

Speakinfi Tubes for Racing: Cars 

O N Htsoiiiit of (lie terrllle sjksmI nt vvhieh autonioiille 
racers travel It to practlcall.v Imisissllile for the 
drivel and nieehanleian to sjM'ak to each other without 
slowing down To oveieoint' this dlHiciilly Ihe ilevlia- 
shown Id (he in fonipanvlng photograph was lutrtslut-etl 
at the Corona race, held near Isis Angeles, Cal, (Si 
Thanksgiving l>a.\ It was Inventisl esiasdally for the 



tUM to Mt-a barrel. baC a farag*. 



tank, of coOrs* a few coats of imtnt will make It lui- 
porvlou* to rain. This building methisl to ver.v ovsvuoiiil 
(Wl OH there to bo waste lumla-r and Uie coat of as- 
MMUbltag to sHltot: the parts lit together so simply that 
any unSkUted man can set It up in a short time It to 
irot aecsNwary to net U{) a penunnent fouudatlou. ns the 
bUlMios: to very light: in fact, it can all be carrtvsl. 
When dtomantled, upon a single wagon l;i orvier to 
allBpltff' tbe awMttriKtiou, the only ofieiiliigu are at 
«bc end*, a double door with wlmlows, and In the r*>*i 
a etretalar indudow. TUto garage is on tlie howie-jilace of 
tbe taveatorbi Spokane. Wash., where it has to'eu foniul 
aaUaCactory hi every partlcninr. 

Tfce Phtot Atowrican Twelve^g'lindw Car 

U a WBt* In the IScncNTtnc .Amkuk av Vif January !«Hh 
Igirt; nIbraiKe wa* made to the Ineroasiug nurolK<r 
Ot flttatliara: tat astoiaoblie engines, with a hint that 
y««VesQyUi*^ «igine* might tsane into vogue. In auie 
fbfl af Ihto Itoedlctlon we drew attention to the twelve- 
'^ffWiHwiin’* sacitig car of British make, which 
' linCiki Mato (Marda an the Brooklawl* traek. (>ur state- 
•Ittolit r ito* OBfrof fbme caca took part in the Indliumtiolto 
(iptodW wW tai v^PWted by W. (J. Wall, chief eugi- 
fftoto' ttf. Stottawal Mhtor Vehicle Oompauy, who re- 
' liittoto iito liit to “ twelve, but a six-cylinder 

tbal entered the racew. 

tto the aceoiaiHtuyiiig photograph of 
' -' jl^ ' ■’^iliiTtlriH'" tw«lvi!K!yllndet automobile englm' 
■ wbOob iraa bttttt by Mr. IJwrge Schebler of IndlaoaiKills 
put lb a dav In Ah wlU be noted, tbe eugUie 


event bj l>ldle Bickeubacher, and was used by hlni- 
self and nieehanleian It constots of two s{)etiktiig tulies 
—one extending from (lie iiioiiHi of each [lerson to one 
ear of the other- and Is coinldiitsl vvdth the usual head- 
guanl and fmx' mask 



Twelve-cylinttor American c*r bulk in 191®. 


























Arc«light ControUo’ for Motion 
Picture Projection Appomtui 

T HK wldeeproad Interent that attnchw* 
to motion picture" and the constant ad¬ 
vances made In apparatus for their pro¬ 
jection Ik a subject of universal conct'rn 
The elimination of the dlNturhlntt flicker- 
lufT has larntely l)een accompIlHhe*!, and 
now there has t)eeii perfected a device for 
controlling the arc lamp so that the sourie 
of light Ik maintained not only conutant 
as regards Its position, but also constant 
In Its Intensity This is accorarilislusl in 
an Invention made by H N Haker and 
originally patented In l!k»l), but since tbot 
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distance between the carbons vurle<I, there 
was a corres|R>ndlng variation In the In¬ 
tensity of the arc as v\-oll as a geneml dif¬ 
fusion of light Rven with a watchful 
ojs'rHtor, constantly adjusting and feed¬ 
ing the carbons proja^rly, the results wore 
far from satisfactory, while automatic ap¬ 
paratus, In which by some magnetic or 
other system the carbons v^ero fisl me¬ 
chanically, failed to give the desired re¬ 
sults, and even when such me<'hHnistn was 
new there were sufficient variations to 
Interfere with the effectiveness of the pro¬ 
jection 

The new devhs' Is available for prac¬ 
tically any form of hand-fed lamp, and 
maintains the arc ('onstant so that there Is imo- 
tlcally no variation In volUige across the ter¬ 
minals. This Is secured by means of a motor-driven 
controller, where a 1/1« horse-power electric motor W 
connected directly across the arc and Is so wound that 
It will respond to a wide range of tmtcntlal The main 
axis of the armature carries a i-entrlfugal switch, so 
that when a certain speed Is exceeded the weights mov¬ 
ing out from the center throw Into oisTatlon a system 
of gearing, which connects with the lamp me<hanlsm 
and moves the uarhons together. Ttu> stiee<l of the 
motor deitends upon the voltage across tb«> arc and this 
UBturally deitends upon the separation of the carbons. If 
the carbons are separated wldelj the voltage nattiralh 
Is greater and more current passing through the motor 
Increases the speed of revolution This affects the ceu- 
trifugal governing device 
and communicates the mo- 
tlon, suitably reduced, to the 
regulating mechanism This 
brings the carlainN together 
until the normal voltage Is 
lestored, when the s|)eed of 
the motor falls and the cen¬ 
trifugal mechanism ceases 


an- can he held to less than 
one tentli volt and the an 
maintained for several 
hours absolutely coiiHtaiit 
and In the isisttlou set at 
the first adjustment The 
shaft connecting the cen¬ 
trifugal governor with the 
regulating me<'hanlsm is 
telescopic and mounted on 
universal bearings at either 
end, 80 that the lantern 
may lie shifted from orill- 
nary projection apparatus 
to that for moving pictures, 
and the whole control sjs 
tem Is regularly connected 
and housed so that It gives 
very little trouble and can 
run for boun without ad¬ 
justment or attention. Not 
only is the at« maintained 
constant, but uneven and 
uuneoessary wear of car¬ 
bons is prevented «Ba st«>- 
plng for renewal or ad|i^ 






Apparatus for eliminating the Sicker of arc lifhta. 



The gearing of the governor. 



.. atgrii of 

adlwtahVe 

etfeoiwl to teind 
of aro, and the noiitr^ wtti and 

antomattoang, 

Aa uaed with tte pMdtiattMt 
of aevmral of tiie iafgt mottaii 
panics, tlw saw apeftd ooatMite^lMli Mnred 
to decrease the llt6fcerti« iwMf tMittiha* 
in intensity of tlhimiiiattau to a nutthed 
degree, and aa a result of erportineatat 
InstaUatton ofttier mactotes m beiiig 
equltqwd with this derlee. It baa alao 
been used to control the are of a lane 
projection lantern In the pboto-eognivllig 
laboratory of a bank-note company, where 
an arc is maintained between oarbons 1^ 
inch in diameter for the upper eaibou and 
1 inch In diameter for the lower. The 
speed controller alao has been ap^ied to 
eearcbUghtR, so that it Is possible to malu- 
tain oeostant the beam of light emitted 
and regulate Its direction by operating 
gear fnsn some distant itoint, sodt as a 
bridge or observation plattonn, without 
the presence of an operator at the asandt- 
light Itaelt 

The motor of tt>e arc couteoUer is so 
smalt that the consumption of current is 
Inconsequential, and the Increased econ¬ 
omy at the arc Itself more than eott- 
penaatee for the small amount shunted 
through the motor. The lattw Is so 
wound that U will respond to any amount 
of onrrent at the arc, whether it be live 
or more than one hundred amperes. The 
Important additional conslderatioo is the 
fact that the attention of the operator is 
released from the lamp and be can devote 
himself entirely to the control at the fllms, 
and thus secure the best rmulta. Hie en¬ 
tire mechanism baa been so well arranged 
and developed that It promises to have a strlJdDg effect 
upon unit Ion jdeture projection, and especially where 
high power lamps are produced. The accompanying 
diagrams Indicate In a general way the tverattoo of 
the apparatus and the uonstructlou of the eentrlfogal 
governor. 

Welding Water and Gaa MafaM 

T he gas welding processes which have come into 
vogue during recent years, particularly the oxy- 
Bcetylene and the oxy-hydrogen procedures, have been 
extending themselves Into Helds of activity far removed 
from the machine shoi> and foundry. Among these new 
aiipllcations is that of steel pipe laying. Already m-tp- 
have been laid by gas welding in the efttes of Man Fran- 
idsco, Chicago, and Peru, Ind. In fact, at Ban Fran¬ 
cisco, In addition to a high 
pressure gas main in the 
city proper, the entire sys¬ 
tem of gas and water 
mains for the Pantuna-Pa- 
eWe Exposition has been 
gas welded. 

One of the great advan¬ 
tages seems to be the rea¬ 
sonable prospect at a long 
life for the Joint—of a life 
as long as that of the pipe 
line Itself. Apparently, gas 
mains in the past have bad 
to be abandoned when only 
partially wmm out becanse 
of deterioration at the 
joints. The oew prooedure 
does not employ any other 
metal markedly different 
from the pipe Usdlf at ttie 
Joints, and a p4w Une 
is welded up with a nute- 
rial that hk approoiimataliy 
steel. Whaa the jH^litalMe 
laid, the whole affair— 
j<dnts and all— haeomee in 
effect a atngte piece of steal. 
It is poeaibie that eieotro- 
lytic aetUm will he aUacM 
eliminated, aa Mch aot]«a 
-ouly tahee, mUm 
there is « dWefWee .da 
metaia. «h»' 

*he iet^- e^;'1»a,,lh 

; 


Welding water and gaa aMUua. 
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VcmlitMt I* A»vw««t. 

lamtMt KINfl.—7. fioRMiwr, «99 9tti Ar^ 
Hiuilurttwft. N t., N. X. A» otiHct In tMa U» 
TtMiMi to to iwovUc • Mfvr dns wltb an 
hniMWVMl torm at mat at tA» ««Wior ttfla. and 
• mMiv wevtol to tlw owt, wtercby too body 
at -pm itmf Btay b« of om laetol Md tiio Mt> 
tug M MoOtar, at at Vm mim notoU 


BiaCTBIC SION.—A. J. B«oWK, 480T Calu- 
mot At*,. Chleow, III. TW» tovontion roUttoo 
to odvarttotim dorloM, and niora parUeofauMy 
to a» lllniBlnatiiif dtoplay ttto. U prorldN a 
algb waatriuted ao tbat dm adrartlabic nat- 
tor win lx ctoarly dlMcrotblc la the daytime 
aad Id tbe olBbttime by DMaoe of a eonrce of 
Ufht 

PABTT LINE U8TBNINQ-INDBTBCT1NO 
tiBtriCB.—C. A. SaiMta, care of New Wei 
Unctob Apfe., N Honyoe Bt, Spokaoe, Waah. 
Tble ittveotten relatM more pardcnlarly to aa 
iBdloatUy cv detoctiac deyicc for eaeb cab- 
Krtber'e aet, whereby It to poadble to detect 
my party itoteatnc la to a ooorereatioa. 'XlM 


SWTiFiCAM^iCAN 



trill becoorn locked to the bato. Ahetkar to to 
provide a tie with a habtiic a boohed per- 
ttoo whUb whoa dHveii late plaee wiH Urter- 
todc WHA the reiwUBtad parte ae ttet tbe not 
eaaaet work looee. 

OC r em era l Intereet. 

MaraoD or coiorsid photoosaphic 
aTOBODDCTION.—J. UlwieoHM, as PIflh 
Are., Hanhattaa. M. X., V. X. Tbe prooeee eaa 
be need a4tb oaly two, or with aior* tban three 
eolore. U dselted. Tbe prlaolpto eoadete la 
toraiiac on a blae prlat a eerlee ef eaperpoAac 
hhM Uoagae, at which the preeedlaf bhie eolw 
of the Imape baa been aabetltotod by another 
ei^r before tbe euceoedtas bloe taukpe bae beea 
formed 

JETTT CONSTRUCTION.—B. D. A. Paa- 
BOTZ, 114 E. 38tb Ht, New Xerb, N. Y. The 
purpoee here to to provide a Jetty floaetnictloa 
deatcaed for bolldtac Jettlae, balkheada. groina 
breakwatan, (Hkei, leveei aad the Rke. either 
oa the aaaabore or along rlvara. to preeeat 
leroaloa and to aid la tbe depoelt of eand or 
other etanllar Sae material, 

SOCKBT ATTACHMBNT FOB HARNRBS 
—A. H. WianauaN, 403 Sontb Broadway. 
Browawood, To* Tbe Inipraeeraent bae ref¬ 
erence to barncae conetraetioa, aad more par- 
tloBlarly to a device whereby one etrap of a 
baraeai to illdably connected with another 
■trap, tbe device serving to reinforce that etrap 
through which the elldable strap extends 

COMBINATION PARASOL HANDLE.—D. 
RaicH, 1833 Prospect Plscc. Brooklyn, N Y, 
N Y The hsndle forms a vanity case and is 
so atted as to contain a mirror, a powder pair, 
and a coin oaae These senessortss are ar¬ 
ranged in^e tbe handle of a parasol, omhndla 
or the UWi so as to save women a great deal 
of aaaeceseary inconvenience by baring tbe 


WATER SYBTaif.—0«crat;o« M KaiaiL 
BMM, Plttsdeld, Mass. The primary object of 
this laveatlaa to to devise a system wbcrelu 
means are provided for stertltolag and aitertuit 
tbe entire ayetom when fonnd necessary It Is 
well known that typhoid fever frequently 
breaks out among those returning In tbe fall 
from favorable country districts to their city 
homes. Tbe trouble Is roost likely to come 
from the MrvIce pipe between the house and 


provUloii for I'oabllog tbe operator I 
tinii under proper conditions, otherwise 
In lot kin* and nnlocklng ttac bo* 



regular telephone liell of the telsphone lustra. 
meat oa which (b* device to used will be per-< 
naaeotly bridged across the Itae and tbe goaga 
of tbe telepbone bell will be of the same note 
as tbe goag oa the detecting device This to 
Important to tbe taceesafnl operation of tbs 
device, as It srlll enable tbe operator or any 
•nbeertber on a magneto Uoe to test tbe Uae 



the city main A pipe which to left to dry out 
abaoriM gases and perhaps germinates In the 
hot seasoD when germ Ufe to ripe and the pipe 
Is open and unused. All the dangerous residue 
is washed into the city home when the water 
to turned In The Krcmelherg system prevents 
these menaces and disadvantages by tborougbly 
flushing ont all traps. Iiolling out all pipes, and 
completely airing the bouse before the return 
of the household from various winter and sum 
raer resorts 

BARREL HOtiP—H. Lwin. 449 W 2nd j 
Bt, t|exlngton, Ky, In this Instance means are I 
provided for iMsrinltting the tircuniference of 
tbe hoops to be varied, within wide limits, but 
with small snccesslve Increments, or decre 
moots, without Impairing the strength of tbe 
hoop, and with a eoniparatively small number 
of openings In tbe hoop strip 

PROCBIW OF TREATING INGOTS—H W 
Hixon, The Covington, Chestnut and 3Ttfa Sts , 
Philadelphia, Pa Mr lilxon's tniprovemeut 
has refcr«DC« to the process of treating Ingots, 
hto morn particular purpose being to produce 
Ingots so as to avoid tbe formation of blow 
holes and pipe and to render the metal dense, 
smootb. and roadlly adapted for rolling 

1.KACH SPRAYER—B F Amiss. 27 Lake 
Ht, Halsin, Va Tbto Invention relates to Im¬ 
provements In aprayiog devices aud pnrtUu- 
larly to tboae for spraying leaihlng fluids and 
It provides a strnrtnrc which will spray tbe 
fluid over a comparatively large area, and 


and plunger retainer, of which the (tuger piece 
Is held on the barrel and the plunger retainer 
la In the form of a roll spring alUcbed at Its 
ends 111 the linger pleit and I’ngaging tbe outer 
surface of the pliniger so aa to bold the latter 
ngainst aicldi iital dropping oiil of the barrel 
WRENCII I rCMaiiAHi, ( nrtU Okla This 
wrench Is of i omparatln'lj slinplr lonstnictlon 
and admits of a great vsrletv of uses 1’be In 
ventlon relates to means for rinderlng the 
wrench adjustable quickly aicd yel accurately 


disk Journaled 

will be operatiKl 
NUICARH-^ W 


lower Icladc and Is iirovicled with an enlarged 
rounded feersard tercninal 

KAKH lULANt K AND 1,01 K--G I! Kei.T- 
xgs. care of C E Miller P () Ilox 102(1 
I’hoenl* Aril The olcjeet bere la to provide a 
combined sasb balance and lock simple In con- 
structlon, durable In use, and readily and 
easily operated Means provide for balancing 
(he assbea In all poaltlons of adjiisticcent and 
for Imcnedlatelv relocklug the aash through the 
svtion of a spring which returns the psrts to 


svtion of a spring which returns the parts 
tbe itositlons desired 

I>OltTlBLB MWN AND GARDKN HPRI.V 
I.KK (i J Nikola, 1ST Vanderbilt Av 
Brosiklyn N Y N Y The* Invention relst 
more particularly to that type of aprlukler 
which a plurality of spraylug nosiles are e 


rtatTABLE LAWN AND OAEDKN 8PEINKI.E1L 



able as a crate tor storing and shlppiug mer 
chindlse and the Bks Use to made of a front 
a back, aides, a tpp and a bottom, the front 
being ronaectod one with the other by binges 
sad tbe top balag binged to the upper end of 


word motion, thus prerentlDg the ports from 
bring broken^ 

UIIJK BTBHIL135ING APPABATUH — J 
MCnix. 180 Rue d'AMslo, Paris, France. The 
dsvioc comprises a storillser la combiMtIoe 
with a pump and a ckwed tank or compressor. 
The pump Is adapted to feed the sterlliseT; the 
compreosor-tank servea for the regulation of 
tbe ptetoorr. The storiUolug apparatus Is 
formed by the combination of two known sle- 
weatt. hut constructsd In each a way Jtbat 
their conduits and the piping which connect 
them to of equivalent croso-eecUon, that to to 
say, coMtont throughout tbe path at the milk 

DAM APPARATUS FOR IRRIGATION 
DITCHEB,—F B. MggWigHaLL and W. O. 
HukKiXB, Mlnators. Nsb. Tbe Inventloa ru- 
late* more particularly to that clues WbeTeiu a 
dkm curtain to molatalued In a stretebed sen* 
dlOon occoes aud forming awitop for u dltcb. 
oofhMned with a ttme-conttoliod fpecbaalam 
for vduastng ttw dam mtobi. An •Mage- 


KNOOCOOWN GOW M ORAtB. 

the bock to fold upon one face thereof, and 
the tmttom being hinged to the lowut end of 
Vm back to told upon the atbm tarn of the 
hook. Um Is atou m*4u of in npuBwork front 
hnvlag a riRid toowb ueta of sp nesed b«n at- 
DAM AktARAttW aRHOAtKWf nMOOB. ' toidied to tbe tup a«4 bottom utetabun of the 
(Matu, tto tola totng upnoed kpMt to form on 
luent «f bmww «*el*n«lf rapporto * 4bM» «|IHi *B*»Mto* *• Ibe coup. 

talk <M4d,. WI «mNc» tb« nomu Bt « aQTOMATIC BAM.—W- la MawiSali.. care 

tliiwy,|M fmsto <4 ttw beBfg. ^ Service, ftS and « tem, N.W.. 

pkOvtM ttuk A twrlAt Xh B. AaolMkat bon to to provide 

gtdkto ViMMl.'Mnd dt ptokk t wc r fflh-T ■n opM'Kwi wtth tba uptuMtUg 

S ' 'mm'tlfmtia tt to uweli that toe 

U'AMcct ««qb »Air IMikM <»«b *hca 

Miff iWtoWdd Do -a pctototoaBlROd oml Arad 



which will‘not become clogged «r slmipcil The 
a< rice sprays the fluid through the use ot an 
Inverted plate and an adjustable ring co scring 
therewith, whereby the fluid may be dlstrib 

sired bulk 

LIFE HAVING APPARATUH - \ N Mr 
OoAV, 11» W. Tlst Ht, New York, NY The 
InventloD relates to s net or sn Inclined way 
for use In connection with ships, espcclslly 


and safe disembark 
V from a ship In dls 
c effected, eapeclallv 


large ones. wUerehy e 
lag of passeogers and 
tress to Ufo Imats ca 
daring the running of 


a rescuing ship from life boats 

BYkkTlONAHY MORTAR HPUUtDKR—F 
H NgcoanaxE, East Branch, N Y This In 
Tsntlon pertains to Improvemeiita In mortar 
spreading devices, and has for an object to 
provide an Improved structure In which mor 
Ur to adapted to be quickly and easily applied 
to concrete bloiks and the tike without wast 
Ing any of the mortar. 

PHOTOGHAPniO CAMKR.\-J A Dx 
llotixKK. 4th Hnuth and Church Hts , Halt Istke 
City, Utah This Invention provide* a (amors 
adapted to receive a plurality of exiHtaures on 
a single sensitised plate, in predetermined Iocs 
tlona: provides means for adjusting said plate 
with reference to tbe arrangement designed for 
the photographs; and provides means for ad¬ 
justing the ground glass to any iiosltlon In ai 
■cuuicpa and to bring the Image quickly to any j 
location without moving the subject or the 

Hardware aad Teels. 

lock FOR MAIL BOXB8 —O. F. Crrtu- 
Uack. Leek Box sul, Mooreivllle, Ind The 
purttcttiur purpose here ta to provide a device 
buvlag Improved mechonUra for sufe-gnerdtug 
wall placed In the bok. either by the owner of 
the box or by tbe postman, and haring epeclal 


tic contrivance v 
ht produced lij t 

reflector* and scriH-n* It also proyldc* s f1si.h 
light for use In photogrsphv which ha* a 
source of light for Indicating rhi- light effect 
that the flash will prodm-c whi'ii set off 

HIDKWM.K HKVl.IGMT II OK Cohihiva 
L-No ,14 (Bajos) Vodsdo llsbans < uba 
Among the objects of the Invention la to pro¬ 
vide s aldcwalk skylight construction which fs 
adapted to provide not only light but ventila¬ 
tion, but without subjecting the basement or 
snbway to the unsanitary conditions usnally 
ac('ompanyliig ventilating dcvk(ys ben loforo 
proposed 

\UTirU lAI, rt'KI, AND MimiDD (IK 
M\KIN(. TMK H\MK —K T Baik oi K Col 
lege of Mining Engineering i.rand I'orks N D 
The Invention relates to melbeds of treating 
lignite coal, and more partbularlv N dlr*'(ted 
to the manufacture of fuel briquet, freio lig¬ 
nite or other non coking c<«l the principal oh 
jeet being to utilise a low grade non eoklng 
eosi, such as lignite In the manufacture of a 
high grade, valuable, and artlflrlal fuel 


close sri.ordlng to the dlrertlon of movement 
of the Hoal Means provld(' for holding the 
soot In Its unfolded or open position and at 
the same time exert the proper pressure uivon 
the ri'sr legs to hold the same In tliclr opened 
position thereby preventing any poasihlllty of 
eollapsc The principle ran Is* applied to 
swings coueh, s and similar folding articles 

STOVE—G T Ooi.Kanv Frankfort Ind. 
This Invention relates to stoves suitable for 
beatlog dwelltogs and storea the more par- 
tlcutor purpose being to produee s stove 
adapted for great economy In the use of fuel, 
and so constructed that, if made of amall alto. 
It does a comparatively large amount of 
bsutlttg 

GARBAGE CAN K FnANCKAxnTB 896 
Waller Ht, Han KTandsco, Cal An object hero 
to to provide an extremely sanitary garbate 






















SClENTfflCAMSK;^ 


cftn which ran ht mtiUv flllrd and rmptlnd 
AUo to provide a tnu havln* a foot operable 
ebute which tnty be opened to allow fllUng of 



lAl'ICNHIlU-U WINDOW SCRDKN - It Tj 
111 Midi lloodliaviii hi N V The puriwBej 
here 1m to nmkc sireeim niort alirnciht In ap j 
liiaraiice eaaler to adjust and mo dealuned as 
to he devoid of (dipa thiouKh which fllce moe 
(jultoM or other luscclB may enter, b» the net 
tliiK l« of Oiii Iihie with an end rtaidly fan 
tened to one Meitlon of the acreen and the 
other end liolnn fantened on a roller mounted 
In the other Me< tlon of the «i reen whereby the 
iiettliiK Ik wotiiid or unwound aa the aereen la 
lontpncti'd or extended 

t'liOTIlKK I.INK StTM’OUT—J T I’ll. 
hiaiiToN It D No 4 Armatronit It (' Can 
ada The Invention relafea to meana for aup 
tiorllnK a pnlht line anil partlinlarlv to eilp 
IHirtlnx iiietiiiH adaptid to Iw atflxed (o the 
aide of a hoiiae and to a (loat or to two poata 
or other iHjnhahiit nprlitlita 1 rei apaie Im 


partleularh ti^ a iliitih wlierehy the tranainta 
alon from one ahaft to another la flrat nhcalued, 
hv a friitlonal enKapeinent of meana I’arrlM] hy 
till alinfta and then In hrlnplnic In enitage 
inent meana adaptid to iranamlt poatthely the 
motion of uiii ahaft to the other and tlina not 
dejamd on the frietlonal engusemeut of the 


vane la to provlih a leater arranged lo piirmlt 
an nperalor to iinliklv and aeeurately aaeer 
tain tile eOieleni j nr non efTlelpnev of the apln- 
nlng and twlater aptnillea without regulrlne 
atopplng of till inaililne or removal of the 
Npoola or hohhirjH from the aplndlea 

ClT.Vi lIMKNT lull liom.r WlKItlNfl 
Mti'llINFS S MxaiiMjMi .la 2^(1 Hrd St 


provldea a utachlne wherein the 
aie mnltlplled and united to he operated t^f a. 
evHiiiuon driving mechanlam; and pr»»f“ 
meant for dellverln* the boxea after ttarlmt 
atampa appliod thereto 

rROPKKKKH —C T A H WHEOMHO, IM 
26th St. llnttenberg N J The Invantioa p«r- 
talUB to rotary proiiellera for abipa, haUdOBa, 
flying maeliinea and alinllar vehlclm, and It te 
also of iHiual uaefulneaa for othejr deatena m 4| 
nmchluea aa a rotor for ateani, water «r oth«r 
fluid turhiiiea puiiipa air eoaipreaaora, htaarern. 
faua et< Till ohjeet la to redneo TlbratloM. 

KKl'INti DBVICK roil HOKLB —W 
Kihk. tare of MrlitDabau Ktooe Uacbltia Cm., 
IkdlidavabnrK Pa Tbit apeedy and powarftll 
meilianlam la eapeetllty deatifned for ernibing | 
llmeatoni and haa but one roll, eo-OpmtlnS 
with a fixed plate and hy niwaoa of which the 
aioui' mat Iw I mailed to varying dogreet of 
flniiieaa 111 aieordauce with the adjuattnent. 


SON Jit n North NaahTlIle Ave. Ventnor. N J, 
Tht tahlnet for diak grapbophonea eomprlaM a 
lid so combined with the cabinet body and 
other elementa aa to be adjuatable to form, la 
effeet a horn or aound IntcnalOcr lo which the 
tone vnliiine may he fioverned hy the Md to take 
the plaev' of abutters, doora, and the like, which 
frequently are employed to control the Tolnme 

Prime Movera and 'Tlieir Ac e eaa o rieat. 

SPARK PLUG—A H DiMOMas. AlUaon 
I’ark, Pa The Invention rclatea to spark pluga 
Iiaert in eoiinetUon with Intemal-eomhuatloti 
enginea It provides a simple and emelsnt plug 
w hich la light in weight and which la molature I 
and oil proof The inaulatioa protecting the 




Jiiatlug them, ineniia fur nltjifhliig ihin 
the marhine. and nietins lor tlrhina th, hruaheaj 
from the aplndle of the maihlii. i 

M.vrniNB Cl'I'TiM. WD I'vsriM,' 

STIMPS TO CIGVKKTTIC UOXKmi (ill VM 
OTHKK PACKAGKS -Jiisfl In.viiiiv Ihihnnii j 
I'uha This Invention provides neiiiiM for an | 
timiatlcally delivering In aeparateri lomtlihnC 
iHixes Into the path of atampa for enf .Idlng 
KHid boxea. and means operating In i orreHie.mi 
imi wllh the Isrx jMffl'ery for aeierlng erol ‘ 
ih llvering asld stamps by an operating aliithm , 
lo h. niei lianli attv wrapped aboUt, and eauaed' 
lo adhere to, uaeh of the boxea «t raid aUtlou , 


8PABK PLUO 

electrode la so Inclosed aa not to be aSoetod 
bv molature of the atmoaphere nor hy the gaaea 
of the eyllnder at certain opeatnga receive 
enamel which preventa the gaaea entering the 
casing or oil woiklug tberelietwecn The stnic 

lure, therefore, Inturea permanency to the 

spark-plug 

STA\ BOLT rOU BOILERS—H A La- 
i EKiiA, IKI.S t'aroplMlI Ave Schenectady, N T. 
The invention provides a stay holt for the Arc 
lioxcs of hollcra and like atnictnrea and ar¬ 
ranged to prevent leakage, to allow expansion 
and Iimtraitlon of the Imit without unduly 
straining the iwllcr aliceta, and to permit moTC 
nicDt of the aliecta In the direction of their 
plane without lauaing shearing or similar In 
Juries to the stay Imlt 

(its ENGINE SPEED CONTROLLER—B 
S Andexhon, care J Wade Anderson. Laurena. 
K C This invention relatiw to internal com 
buatlon engines, and more particularly to rogo 
latora therefor It Improves and aliuplles the 
conatroetlon and operation of regulators re 
ferred lo so ns to he rellahle and eOctent In 
use and easily and quickly manipulated for 
heavy, no load, and IntcTmedlate load condi¬ 
tions with a maximum economy of fuel 

CARBURETER—L M FBAwriaro. Bald 
wlnavllle, N Y The Invention la more par¬ 
ticularly designed lo provide satisfactory atart- 
Ing and operation with kerosene aa a fuel 
Among Its object* are to provide mean* a*ao- 
Clalcd with thi noMlo, to heat the latter, and 
thirchy beat the fuel lo the passage from the 
MT to the ooxzle a* well aa to for 
for the float cbamlier Hacif. and to 
(oniiertlon with the air intake a 
iitiliilng tbe beat from the exhaust 
It the air III an effective nianaer 
M.VE EOU INTERNAL COMBU« 
J S g'Neal, care of Munro 
Innnll Ohio The Iruprovorooot pro 

... the Inlets or ontlet* 

Ilf ivllndcrs of up internal eomhua- 

I and HO poaltluDCM) that tbe thrust 
K Jirodiiccd during the explosion or 
salon III the lyllodcr U rodoeed to 

II and aleo the leakage of gas be 

Hallwayi au4 Thalr Arrewaoriaa. 

ICOVlISinE DEVICE FOB AUTOMATIC 
IVIN STGPH—M C WsiORT, ."MW Wort End 
I New York N Y The inventioii haa par- 
uliir rcfcreiiii to devices arrangod ak>ng-tfa* 
llwav traik or roadlied, and aaaoclatad with 

tomsllcallv (ontrolUng the poaltiOD of an 
atai le iidiiiiied to lie atrttek by a toeouiotlve 
(ruin dcvlrc to prevent an aeddeot abowld 




prgirtda a Ue whMi fwntrag a IwAOMt m 
■alhi, whkh pmmavti ttta fMwml d m 
wlthoat 4irtiuM«|| thg tla " 

forttiad BrtnEKltr «f 
prvMM* «h «hM(«etf‘weA' 
aai««ee at Its ttder rttM' bi of 

a*eb ad], aad wMrti paaMar tIMfk 
tag plakw f«t the nMiltrtit RMUg th ta 
pravaat tajnry thafrtd. 

Damtai imb wgvtjviitci wtow, wai 

.UDD BLCar FROM CRANMIni8 AHID CHAM- 
NBL BAILS or flNDBROBOOtnO RAIte 
W.YTB—F. J. Saosmii. SM "Wv Bt, 

New Tork, N Y This ImpnmwMaf TeMteit 
appUaaoe or apparatus adapted far tjM la e< 
nectloo with undergroiind raOwgya tyitems, 
and the object thereof Is to pr<rr;ldt ntean* tor 
removing snow, Ice, and slsM from ^ chan¬ 
nels and channel rails of said HUldgy Eyrtema 

AlTTOMATir TRAIN STO*".—J. H Pbai.!. 
lone*. Baskatetaewsa, Canada. The Inketitloa 
realdea more sspedally In the track devices, 
which comprise s trip sdapted to be throam 
Into position to be enffaged hy an eletnont on 
tbe train, th* trip bolag raonated to b« throws 
Into operative or Inoperatlv* posttliMll. aad to 
yield to a train paaatng In eitfaer dlreilrton,* 
while affording anfflctvnt reaUtanee to actaattl 
the train devices, being nsaally la the foraa of! 
means to relieve the air preesara la tbe train i 
pipe of air brake syrtema. 

AUTOMATIC RWITCB.—H. H, PAhMm, Mj 
(ulumhla 8t. Charicrtoa. B. G. The (nv««tla« 
has referenee to means tor operattag railway 
awltche* automatically tlirongh the rnedlam 0f| 
a manually eontrolled operatlog device 



AUTOMATK 


i.wAY Rwirar. 


train. In carrying out the lovrntion. use Is 
made of a trip roller adapted to engage plun¬ 
ger* arranged In the track, the plungers being 
arranaed to be depresaiNl under the Influence of 
air prCBsure anpplled by tb* air brsk* (ystera. j 

Pertaining to Bacreatloii. 

HPINNING DEVICE.—F WAXgBla 7*8 J 
Chatham Hqoare, New York. N Y The lo-] 
venter provides a Rplnnlng dsvlee for tplnnlog 
top*, propeller* and liko articles, aad arranged 
to permit of qnlekly placing the top or other 
article In position on the spinning devlee gad' 
allow of readily aetuatlng the latter with a 
view to spin tbe top or to cause tb* prepaiMr 
asecad 

I’ARIXIII BABE HALL GAME.—7. BnAPB, 
re of Blackatone Hofei, Chicago. HI. f« th* 
present patent the Invention has referehee ts 
parlor base ball game wheb la playad Igr -ihe 
delivery of t missito oatO'A h«an] r s g«i «aii iitln g 


t Mare whteh It 8 


o o o o 
) • o • < 

OoOoO O 



a playing flehs. sfad la whtdh‘'<lli<^.^i^Mliialllg 
ture* of tbo ordliunry MM hW) gwitfl )l(l^W|M«> 
dueed to a raAntwr We*I 
annmement without daagW M- igB| l # l lltd i | 
tides "-'i, 

ATTai'HMKKT PfMl MWtMWi 
MACIHNiW.—A. H. F. 

Bixwklyn. N T , K, Y. Ifo^, gtMtM ^ ttc,, 
fnturc may b« shown with Hw. ihitriifWt 





of stopping the pldture to ebovr th* rrtidtBg. ffy 
neahs of this laveuttoa •ducattoaal fltiM (Mr 
he BUtd* more valuable (dwaaae the pIMuMa 4a 
not have to be latcmipud hy mdteg hiMttr, 
ai both ara shown rtmaltaMoarty. A -MoWi 
patent bat been granted far the U- IB asd pdf' 
• r all f • - - - - 


e opportunity tot a oapttattdt 


MOV1NO riCTUEB MACHIN®.—<" A. 
SroKEY. HIM J Are. West Cadet BepMh. 
Iowa. Thl» laventloB provides • stractata 
which will oBoae a proper movement of the dim 
past or tbroogh s beam of Rght hy • rttoM* 
eoDtlBuoas moving ttnetiire which may be m 
at any desired epoed, and which wlU ctuae the 
MDal atattonary peftod (or the fha at th* 
right Urns. 

PartUllUmg to Vegitrlr*, 

SPRING 8DBPBNSION tWVlC* FOB 
VEHICLES.—J. A SnaAtaa, Olea Oaowad 
Road, Parkslde, H. Aastratta, Austfatla. Tbe 
Invention rsletM to tbe soepeastob of moant- 
if tbe frame of a motor ear or othor vehl- 

ir tnvsUog msehlac npon U* axle* hy 

meffue of levers eoaneeted with the affle aud 

pivoted to tbe frame and adapted to bo leoved 

agalart tbe action of a sprtag or eprtogs wheu 

said axle Is raised relstlvrtr te the rraow ar 

Its so ae to absorb the shock or ^r caUMd 


Itrltlc* or obstacle*. Mr. BhMMir h 
aaotoer eprlng snapmisloa device Is whleh each 
cad of the axle Is ittaebed to the ptvotaHy 
conaected adjacent inner endi of two knigt- 
tndlMliy borlsontal llaka. the outer cad or 
ends of one or both of which la or are pivot 

illy eoanreted to the frame of tbe car, vaMdto, 

« machine by a lever and spring devlM wfatrh 
cods to keep tbe Unks as nearly aa p o s rtb to la 
1 straight Une and to rntore thsm thMMo 
after diaptacement. 

HPRING.—R. J KTAcar, m North BtoM 
ve. Tnesoo, Arts Tbe taveatlon provides a 
spring of tbe mnlttple leaf type, arheraia the 
leeve* of tbe spring are separated Into eertM 
svctlons. and so arraapod hetVMB the VeM- 



eoettou eupptoaneutlBf the actioB of the prO- 
dtag serte* or sectioaa 
WAGON END GATB—C. J, DogAT, VtM- 
gra, M«b. The lovnntloo rehttM mor* PSrtlon' 
Wrly to gates of the type In which the gate Is 
fomied of biased seettoaa, so *■ to break Jotat 
for the coBvrnleiit pladttg and removal of the 
end gat* Mean* provide for (artllWttug the 
maMpttlation of the gat* aiM Mi appwrtoth 
aaoM, tUd whereby to tudd tlM gato rigMBy 
when ^aced In posttton. 


Non.—Copiee of any tt tba** pata a t* wffl 
be (anuhad by the Bcinfrinn Awanoau far 
ten rents each. Please sUta tha asioa of ifea 
.pat*llto^ tws sf toe invantton, aug data ■>< 


Wi wWi to rail attontiaB to Ihf M-00t 
w* ara la a porttton to Muder e aA >|i|ii w g ffw 
vtoM til cvetr hraneh of tUtm at 4 to 4k Wffrt , 
sratit, Our stag Is eompdaad gf MNAmHorIim 


df tto auhtoet amttar th* «•* 

utalMMt. teohhlcal. or hW. 

.ttoffUi'.wtW' aeatkt to 
,««4' totidmaiark apgiitttllnii 
IKtaftotoliii to tgna'' 
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mmnll'tUltm. TM . 

Bn at K iM er M* amww<imrta» In tatm*)*, 

ill* ««<*«< kind 


SToiumoN or Of Puitm. By Joba 
Him (Gutter, amd at the D^paxtme&t 
<rf BotMiT, tinlrenitj' of Cbio«((o. tJni- 

vMlOr^P mm, 


volfnw «o (tet of &C. 
mam to MX itowwnd In ttris bocdi, 

Ihraf. CaMtocr'* jreinitiMian to « 
t|i»t to tot prn^uoed » tnwtwoKhy book. H« 
■ |to ftom tto atandtotot of 


a of MOMl IikHvM- 
tMlt. |«cttMM0nMto Md • ttoorr at m*. 

Dm PtouiLftryx oan Cbsjub. Von Dr. 
Oakw Kagi^ StutfefMt: Koomoe G«aeU- 
•oWt dor Natnrtroimde, 1914. 

Xtotptoe ta tM« «Mi book lonot • TOT rocBaatle 
' a of tto nioro Imnanato aotoou af mod- 
BtiU It aorvca tto um- 


TMCHBianca znut hcrrruyermti. Zweitor 
JnlusMK 1915: KriteinudBxbo. Hemus' 
moMa VOQ P. Rum und W. Hormel. 
I. S. LdmiMm'8 Vfriac in MUnohen 
Tbm war too tod to oOaot npon tto pubtoatloo 
of (to aaaond raituae of (hit numt agnwHoai au- 
aaoL Vat aatUMir wtoiwi a h to* baoa deamsd 
wapadlaU to (to odtooM to aaiU dotalla of tto 
aaifal xwoufth of Oanwwy. AuMria, and Turkey. 
Tto idaMrae Of atMMto and aeroptaiMM of ttoaa 
powota wtdBli do top aar tovo toon tnihUatod be-, 
lata (to war oiaawtore. On tto ottor band, tto 
book slaaa a vary oowplata aurvay of (to aarlal 
atraocth of tto otbor powani. and tor tbat maaon 
la twao vtdnaMe. Indaad. wa have found It In 
aMiiaJ nab In wvary way nioat tmatwortby. 
DMOovaHOM aitb IirvaimoNa or tu 
T wBMTirrH Cbnttjbt. By Eidwd 
Now York: E. P. Dutton ft €k>., 

Tito hato daab wHh tto ehanctarlatle feotoraa 
of tovtdopnaant in oartate oalaBted aaida of ao- 
m dnabiK tto laat U y a ata . Tto a n h i aota 
a (to revival ef vratar-pewar: ooal. caa 


y in factory and 
tame; ito etaotrio furnace and Ua appitaattaM. 
too aratlMal 'praductkai of coM and Ka appHoa- 
ttow: ana and oropa; lallwaya; alaotrte tractkan; 


took aatMt to ragardad aa a readable and 
■Kwtlvo review of (nrhuteal pracreea d«rti« 
paaiod wfalto l» oovara. 

A SOMooL SutcmuoiTT. By C. J. L. Wax -1 
.. “ i1c;O.P,Pu<J»m’i' 

Siuatmtod. 


ta pemotoe* ipN) iNHdM py< tooabte: 
y (ha ora eflat^ V tVx lateat dtoov 
letiam. Ttoy nsowtroctito paatfron 
ta (to patoOnt. «|d road (to MOMd of (to 
le apaa aa it toa pc»vM in tto hla ragt yp to of 
I adainaattna pacaa. Tto iUuaMttona 
a taapa and cbaHa, beth ran and typtaai 


Tbx Pkoblbm or VobCAKiMi. By doaeph 
P. Iddinga, SC-D. Now Hkvon: 

Yale Umv^roity Preae, 1914. 8vo.; 273 
pp.; illuatrated. Price, $5 net. 

Tto material of tbia votuma waa drat preparod 
aa iecturaa for the fllttlwan oourea at Yale llniver- 
aity dnrinc 1014 It deala with a aubject (hat. 
Jnvotrinc many of tto tundaoMotal prnbtema of 


and relaUooahipa at the earth and (to atow lyatem 
that ita oamptodty la bawttdetlns. Yet ttoae 
laotuiea are oouctod bi laacuadc that, avoldtac 
to tenhnlral termlnoUldy. preaenta 


Tto pbyeioal chanctorkiUca ef tto 
earth, Ita iietraloay mod lt« dynamtaal statiM. are 
haafadvely dlacuaaed. and tto < 

Intruakxi of 

within tto llthmpheie, and tto axtruabm of iavae 
oarth'a aurfare. make up the laat three, 
l« a thoughtful 1 
Jta prabtema foruefutly and ooa 
hanalvely, \nd handling Ua epaoulattoai li 
It light that Che abiaet mtndB liave 
(toow upon tbia paramount queatioo ofi 
phyataal peolocy Tto hypoitoaaa advanoed In 


•thif. MJL New York; t 
Bo^md. Sro.;aOQBp.( 



..._l dafwwtofaHnii hr «to twxnaptpr atotM 
lnl|My oapatlkiw (to addler - 




thla vIewpalBt 

to n n oual U tediy 

f geoten In genanl or of voieanic 
activity la particular 

Dik MuiOluTiiAaaB. Voq Dr. Frig Kahn- 
Stutt«E>rt: Koamoe QuaeUeehaft der 

Naturfreunda, 1914. 

Tbia la a wall arrltua, papolariy worded traatiae 
j tto Mitky Way which can bo reoommeBded to 
ttoaa wbo can read Ctarman 
QaaPHic METHooa pok Pbbuntimo Faotm. 
By Willard C. Brinton. New York: The 
Engineennc; Macagine Company, 1914. 
4to.; 371 pp.; illuatrated. Prloe $4. 

tloa and (ecb* 
that tto man 
devoid of any atatlatteal training may readily 
appreelata and apply tbr metboda. Tto work I* 
rrancad that tto liardMlrlven lagkdator. bual- 
or aoetal worker may find tto eaotton and tto 
chart moat nearly reiatad to Ua n eada with a 
loaaortliBi! In wurka of an Inatructlve 
beoombig nwre and more cuatomary to 
gtow examplea of bad prarttoe aa well aa of good 
Otsrcainly, In otaea where what not to do la aa im¬ 
portant ea (to I^ipoaite knowledge, ttda ptoeedure 
la toipful in a Mgh dagree. Mr Brinton haa 
tuDowed tto pracuoa with good reauita. aeooin- 
aouad erltkilara The 

Held he aacka 
by wtitcra and. oodaldarlng this lack oc ranorded 


of tto iub)eo(. (oa reader ta Inittatod into ataqrie 
plotttag. map 
tartaenaaco- 



ErruanurcT ih nu Hooimbou). A Book 
for Evory Womnn. By Thetl* Quaiy 
FbmlIoi. Cl«rdeB<7itv, N. Y.: Double- 
day, Pago ft Co.. 1915. 8vo. Price, »1.50 1 
aet. 

“laotanoy la tto HaaaetoU’' b almaa( wholly 
a book of ohMaataidqal tacma, two pagea to tto 
aeh natal of tto day. 


r Ai, itoaiK tar tto' 




world aa touch meat uf ua doaeiy Tbat which 
been approattod from Ita pracUoal aide by 
raon and Taylor, expounded paychologlcally 
rltera like Mttnatartotg. and dlecuiaied from a 
humanitarian viewpoint by othora. la here dealt 


capital, and 

that'elualva element, brain It le with the Iwt. 
t moat neglected of the four IngredlonUi. that 
r. laxkwood acieka to throw a elaarer light upon 
tto whole aubiect. He attempta aa Inventory 
aoDompUabmont. taracaau tto Immediate 
■ Incidentally aaaaya ” a workhig ttoory 
brightened 
of famous 

tto ainglu tax. and of aiiecial privilege 
are aimply preamted. Character Is made tto 
the Ideal pyramid of which training and 
opportunity lead on to efficiency and wealth The 
and instructive volume worthy 

of careful peruaal 

StABIUTY and EfJUlLlBRIUlli or Floatinq 
Bodibh. By B^nard C. Laws, B.Bo , 
A R.C.8C. Nfiw York D. Van Noetrand 
Company, 1914 8vo , 251 pp , illus- 
tntted. l^oe, $3.50 net 

The advent of submarines and aircraft made 
smaods upon our knowledge of eoiitlfbiium and 
atahnity which that knowledge could not ade¬ 
quately supply Even now. after years of rn- 
experlment. there Is miu-b to discover 
luce to practicu Mr tows's concise 
with aspect* of tto subject that liave 
a boon brought together In one volume 
He regards floating bodies as stibject to active a* 
aa passive forces, he applies the prlndplcs 
of Mould atid gaseous presMure both to bodio* at 
Imdk* In motion Chapter* are dcvouxl 
to abipa, floating docks, sulamarlnes. uLreraft and 
The author s loug suidy and ripe ev- 
perlsnoe In tto sdentifle side of shipbuilding la 
■awn upon for data and experimental 
(ViMve the subject Dversteiw his own 
Ine of rosearcli great effort has Ijeen made 
te acetuary of the arguments and tto 
ieduotions Needless to say a fair 
knowledge of rigid dynamioa and hydromechanics 
neoeaaary to an understanding of tids work 
r those wbo wbh to puiaue the historical side 
the subject, or to further develop any brant h 
thh science froquent reference is made to 
pubUcations and papers that fill their retjulre- 

On SuNBicT Hiohwat«. A Book of Motor 
Rgmbkw in California By Tliomag D 
Murphy. Boslim. The Page ('ompant, 
1915 8vo.; .376 pp., illustrated iTice. 
$3 not. 

In hb latest, work Mr Murphy desGrts Kunrrx' 
e scene of hi* former recorded Jcuumeylngs on 
tto Inflated tiro, and turns not tmwllllngly to the 
glamors of our own Oallfomla He Is entlivudastlr 
In hb appreciation of thb "motor panuUsu. and 
hb glowlag word-picture* soon Induce a similar 
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ManHceini 111, I’l 
Academt Ixsui-d In < 
C'omitiiMsionrr of Km chi 
11 of tile Diparlrneiil 
Perinsvlvania, lOM i 
pliototfrapliic illuKtrulim 
pnifos 'b pen di.twinus 
This Is one i.f IIu.m uBcful 
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colored plates Mubsiantially coouibuu< 
They are from tto works of such artbts as Morgan 
forty mellow duogravuriw 
add their appeal and vitalise tto written dcscrlie 
tlon. Tto author promise* us tbat 
good-road mileage will rapidly expand 

n>4>tnrist a wealth of romantlr 
history and varisdiscenic splendor with which few 
vie While not a guide-book In the 
(o, the worit will prove a charming 
and useful companion to tto traveler Tto Htatc 
road map diowlug tbs principal automoivlle roads 
b pressnted as a tohtlng Insert, and adds materially 
work 

TBUb-iiB-WHr Rtobucs Aboiit Animals. 
By C H. CUtudy, New 'York MeBnde, 
Naat & Co., 1914. 8vo , 20« pp., illus; 
tralied with colored plaice, l*noe, $1 2.> 


of forest treivi are diwTilied and iieaily IlliwiraU'd 
by means of pen drawings Hy no mikns the 
least valuable jiart of tlieee disc ujislons of individ¬ 
ual fme* I* Uui Information In mfercncc to the 
properties of the wooeb and llio economic Impor¬ 
tance of tile species The gimcral gel-up of ihls 
part of the Isiok rellect* credit on the aulhor 
and the lay reader who will study It cun not fall 

SiATiHiirAi, Atlah or thl I’nitkii Statkw. 
l^nparod under the direction of Charles 
K Rloane, (l(>ojrraplier of iht' ('cnsiis 
Washington (iovernnienl ITintuiK Of- 
ftoo, 1014 4to , various ]>aKinations 
Tho cover-title of thb work is “Matlstical Atlas 
of tho I lilted Ktaies 1014 ' and a portion of the 
statistli'al Information It csmialiia Is brought down 
to the year 1»M The work a however pri¬ 
marily tto atlas of tho Thlr(<s ntli Census and Is 
baMed mainly on the staiisiiis of luio UigiMlier 
with those of the preilnus decennial censuw's 
when required for the imrixise of isimparisim 
The Htatbtiral Allas of the VnlU'il H(4il<<s luu> 


1S70 though that of Ihho . 
dwlaklng It is probably ii 
meiii publlcAtlous, 1 e no 
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I the liwding guograidil 
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Tub Obdinarv Physical Units, Me¬ 
chanical, Tiucrmal, F.LBrTRK'AL Bv 
E. 8 Elder, Kansas Citv, MiBBoun The 
Hyde Park l^ress ITice. 15 cents 
"The OrtUnscy Physical I nits. Mechanical 
Tharnml. Kloctrkial Deflned Compared, Corre- 
iatsd." b a small painplUet of a slxe to bo slipped 


t will enable one 
with little loss of 
make any criticism upon ll 
b was too much omtdensed. 
would sovgi gel acrustumed 
to tto arrangement of the mailer Tto pric« 
planes ll within the reach of danses In schools, 
especially a* liberal discounts are made upon 
large orden. 

Exportbrs’ ENcrcLOPASDiA. 1915. Cun- 
tainutf Full and Authentic Information 
R^ative to ShipmentH for Every Coun¬ 
try la the World. New York: Exporters’ 
EneyolopgBdia Company. Rvo.; 1,152 
pp. Price, $7.W. 

of the Exporter*' En- 
l to 


>Bch of wlibli 

PmciMllng I he plates an- 100 pages of doscrlptlvo 
and explanaiorj text About half the work Is 
devolisl u> HlalUllcs of jiopulation Under (his 
head ore given. in(rr nlia, a aeries of national and 
Mlate maps showing the density of population 
througtout tho rsiuntry and the rtiiciuatlous of 
the same from decAde to dotado A isinslderable 

Blruae aubjort of the ' center of population of 
the United Hlatra, and Its inlgrailona In ITtHl 
thla point was 23 miles east of Ualtlmore. Mtl 
while lit LklO It waa at Bloomlnglo 


1 this e 


ne, lii- 


tgoored. It turabhM under o 


r jOTt tto 


formation concerning the centers of populalltut 
f tho several slat** with thoir migrations shicvi 
UNO, and statistics as to the paat and present 
location of the oonter* of negro iMipulallon aud 
furoign-hom population Other demographic sta¬ 
tistics presented In tto charts and graphs relate 
to such topics aa Illiteracy, Immigration martial 
nonditlon, sex dbtribuUon, etc Tto next apctlun 
work b devoted to agriculture Incliidlng 
chart* showing the distribution of a wide iwngo 
I, rural Industries. octHiomIr conditions 
In connection with rural population etc Here 
again, we have individual State map* aa well a* 
maps of the country a* a whole The remaining 
group* of maps and diagrams pertain to manu- 
M and quarrlm cotton, flnanclai 
Hes, vital stallstics. religious bodltw, 
divorce, and Insanity The Sta- 
ustteal Allas woiikl perhaps to more Interesting 
and nMaay of the fact* It now presout* would to 
rsadtty understandabhi If It Ineludecl a group 
ai chart*. The only chart 
to edition under review ta 
<w» alMwtQg tba meau annual raInfaU at the 
Caiwd 9mm. 
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No Car Can Be Any Better 
Than Its Electrical Equipment 

Elwtricity is the nerve system of the modem 
motor e{ir 

Engine Effieieney depimds upon ignition. 

Safetj' and Comfort and Convenience in driving 
depend largely upon the cranking and lighting 
equipment—Tliat is why we say to you first and 
foremost—make sure that the car you buy is 
Delco-equipped. 


For four yparf 
in the devolopm 
(taBolino oars. 


wlrioal for 


Today the Dehn) urbanization hum hook of U tl»« 
expeneneo of over 200,OUO Doloo equipped «*r» in 
ai'tual op^iratiou 

It has the lorgiest, best tsiuipfied faetorv in the 


I to maintain the lewe 

wmL 


auoeptanee of 
SyHtem as 
standard 


REPRINTING BACK NUMBERS OF THE 

Scientific American Supplement 

TO BE DISCONTINUED 

Of Importance to Librarians 


EstiililiBhod m 1H7G to dosonbo the 
exhibits of the I'hilodelphia Interna¬ 
tional Kxi«mltiou, It pn)ve<i wisuoeess- 
ful that the publighers dtsuded to eon- 
tinue It on brooder lines 

Whenever u Tyndall, a Huxley, a 
Helmholtz, a Pasteur, a Liebig, a 
(Brookes or any other prinee of seienee 
ro»e in the leomod soeieties of Europe 
and announeed some new ep<Kdi- 
moking discovery of his, his own wonls 
appear^ in the tScienlifle Amenemi 
fcSipplemonl The techiueal papers 
read by engineers before soeieties in 
America—papers too recondite and too 
long for more popular periodieals — 
have been given a place in the Seientifio 
Amenoon Supplement Ameneanswho 
could not read foreign luni^uagos found 
in the pages of the 8eienti(i< American 
Supplement, the utterances of gnat 
European physicists and chemists 
trootloted into English 

So, in the ooume of time, the Smcii- 
tifioAmenoon Supplement has become 
a kind of enoyclopedia of onginal «ci- 
entiflo sooroe*. It figures over and 
over again in the footnotes to mono- 
graphi and aeientific treatises, ii has 
played it«part inPMworoh of all kinds 

As remarkaWe af«4ie publk»tlon it¬ 
self is the methodflSrirWoh it has been 
made aooessibte th tl» genwjd pubhe. 
Evory oomlMr «f AmH- 


eoa SvppUoMat frooi Ig74 to 1915 has 
b««ii k^t in print What U mor«, the 
numbmn of 1576 ham homo seU tor 
10 o««l« mt a« if tliav wars pnbIMiad 
today. And this despite the fact that 
publishers of newspapers and penod- 
loals often ohaiye several hundred per 
cent more for back numbers thaJi ror 

The Soiontiflc American Supplement 
will continue to pnnt the papers of 
great scientists and engineers as it has 


able to furnish all the binglo numbers 
of the Scientific Amonoan wpplement 
or bound volumes 

This announcement is irihde for the 
benefit of libranes in which complete 
sets of the Soientifle American Sup¬ 
plement ore not to be found, and for 
those interested in science who feel a 
genuine need for an encvclopedia of 
science of the most diversified kind 

We will supply, free of ohaige, on 
request, copies of the Seientifio Ameri¬ 
can Supplement Catalogue, in wbieh 
all the napers that have been printed 
in the Supplement einoe 1870 are in¬ 
dexed Tliis catalogue will »u»t be 
published in the future. 

Order hack numbers or bound mIuhM 
of tkr Scientific American 
now either from your bookeeUef W di- 
rertlv from the ■puhhthert. 
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NotM for InvvntMB 

CJoler Photogntfiby.—ln No. 

1,120,089, Rodotphe Bertlnn «Ml JdOQtkM 
Audihert of VUletotaiiMt SkOttMi, dwertbe 
a photograpUe ai^iaratM Uni «olw Idiioto- 
graphy whioh bos an objwtfre for pn>< 
jeering an Image and oonomtita priauM 
whiob break the image into moaoetironiM 
projected through a three noior a eree n onto 
a aensltiaed surface. 

nre-Backat aod WaBt«.Cw OMobtaad. 

—George W. Loriraer, of Phina, Ohio, baa 
patented a combined fire-buek«t and woate- 
oan, No. 1.100,837, in whkih the WoottMian 
and fire-bucket are m oaaoeiated tbat the 
pracritndly doily attention to the waste 
receiver or can will insure attention to the 
flre-buoket. ao the lattw vffl ohraya be in 
oondlriun for efficient use. 

KeeognlUan ^ a Womaa’s laventlea.— 
In rendering a decision hi the U. B. Circuit 
Court of Appeals Ninth Cirouit, Juatloe 
Gilbert in Hyde v. Minacaia Separator 
Limited took ocoaaion in refOTing to the 
Everson patent No. 348,167 to say "Mias 
Everson waa the first to make the important 
discovery that the affinity of tba oil for 
the metal was increased by the addition 
of an acid.” 

Chinese Imitation Not Neeeaaary.—In 
Bush & Lane Piano Company v. Becker 
Brothers. 209 Fed. 233, it waa held that to 
constitute on infringement of a design pat¬ 
ent it is not essential that the copying design 
should be a Chinese copy of that of the 
patent, but it is sufficient if it imparls to 
the mind the some general idea of appeiuv 
anoe and ornamentation so that pur¬ 
chasers might be deceived. 

A Drinking Teasel ef Ice.—Hendrik 
Douwe Pieter Huuer of The Hague, Ne¬ 
therlands, has patented No 1,123,637 an 
apparatus for manufacturing drinking ves¬ 
sels in the form of tumblers of ice, sug¬ 
gesting that besides the cooling effect of the 
loe drinking vessel there Is a further hy¬ 
gienic advantage in that it can only bo 
used once, also that the life of the vessel 
can be lengthened by inaulating it ther¬ 
mally by a paper or celluloid case, also 
by giving it a special form and using 
special precaution in making it. 

Two PatonU for Newspaper Improve- 
meaU.—Edgar H. Cottrell, of Westerly, 
R I, has secured two patents No. 1,126,406 
- and No. 1,126,406 for newspapers. In No. 
1,126,406 one page of the newspaper is 
printed on one side of one sheet and another 
page 18 printed on one side of another sheet 
and the remaining pages ore each printed 
partly on one sheet and partly on anotlMir 
sheet, the idea being to avdd the diffi¬ 
culties in holding the paper as uaually 
printed when unfolded. In No. 1,128,406 
the newspaper has its assembled leaves 
secured together along a line extending 
transversely across the middle of the print¬ 
ed pages and the printed matter is so ar¬ 
ranged that the first half of the paper may 
be read from front to book by turning the 
leaves over in one direction and the re¬ 
maining half of the paper may be read from 
book to front by reversing the paper and 
turning the leaves over in the opposite 
direction. 

SpeeifleoUena and Drawtoga of PatmUo. 

—Acoording to the monthly eatakvue of 
the Superintendent of Daeunwata, the 
bound volumes of patent speoifiaarions and 
drawings oonstitute the lotgeet series 
public documents thus for issued, by the 
United States Government. They wen first 
published in weekly volumes, begbudng 
May, 1871; August, 1872, the form was 
changed to a monthly volume; Jotyt 1S85, 
the issue of semi-monthly voltunes begui; 
while sinoe January, 1903, thm VoloMM 
a month have been issued, many hf UMm 
being very bulky. , By virtue of the Sundiy 
Civil Act of August 24th, 1912. Hds fMtos 
u to end with the three TObitaw eente- 
ponding to June, 1912; bpt ^ tfobUea- 
rion is much in amars, and hm Vfint tudy, 
rsaohed June, 19U. The wWh 
wiU inotude 074 books, mostly^ iMgMripth 
eiie, filling about 360 teek hl.sMf4HM»u 
Althoui^ the issue of beuiaA f e b i mm km 
been diseontinnad, the »pe af f > BaH « Wf ' MOd 
Swings of potMits wtd W be 

prtatsd in “ilfp" at p(u*ffiA9|.|iM IWtl 
acid by the Patent Office, 
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INVENTION IN NOVKITTV LADIBB' MAT 
rwemw, B<> MSnMex^lastSrausb bat. Thmfer 

faetarlna wila dlw. twv 
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WANTED. Patou rlstat talownon to aail Towa- 
•blp rIsMo t« valuable iDTontlofl Uberal cem- 
mlaalon MiM to aMe to hnodlo Town Boardo to 
^Jkloa jThMioiSve torritorr If dortiwd Bat se. 

Jittf Out 

A-B-C OF 
GARDENING 

By 

EBEN E, REXFORD 


Hen 'll the manual for the man or 
woman who nghs to have gtowuig 
thiags about, but who is bewiidered 
by the mtmberieti direction* of so 
many Tolumei on the subject. This 
bock contain! ail the infonaation neees- 
Muy for itaiting and keeping in order 
an outdoor fiower-gsrden or indoor 
plant*. The instnictiom art so simpiy 
given and so specific dm ne teiuUt 
who Mow* them could fait to make hi* 
gaidsn a succcm. 

Among the chapters aiet Making (he 
Garden; The Border; Annudt; Vhies; . 
Midsunuricr in the Gardeht Winilsito 
. Bonss; Gtowhu Pl«Re*fi9rTet4 
ndes; The Bidb-Bwi; Swih* 

Ftoetfitig; Oettuig ftaady ibiltwihiri 
JMMt Easmlsi; Gudehnig lot 
deaht Debt’s. 
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_ _ To 

- j*' % ,'ii^fm inKpeHiiftwt 

—, -ti'IMfiiwA, 4'*•«# o< 

ynuMsi 'tH&t wt» »n>irl4M « heavy 
ooBoMto ttbatat*«it at rtther enO, tbe lu- 
tvrlor ww put tmrt« a pneanuitto prea- 
«in <tf 100 pound* p*r sqiwro loch and 
a dally IhKihuitiim <it towpanitiun ibrough 
a rttBfo of 00 deg. SVibr. proTldad for a 
period of one month. At the end of tbe 
time tbe jotnta were ^ Intact 

la lajrlug pipe* by the new method, It Is 
often oonrenleiit to Join up a long atralght' 
away aeotioa on tbe mirfaoe of tbe earth 
and then roll or slide It Into place In tbe 
bottom of tbe ditch. In wetdlng the Joint* 
of straightaway nectlona, It is sometimes 
IMMudUe to elevate the portion at the end 
where the new Joint Is to be made. That 
Is, a support will be put under this end 
and a little farther back another but lower 
wigtort As tbe welds are made, the two 
supports are advanced and the Hue settles 
down oh the earth to the rear. Another 
method is to weld the pipe at tbe snrfaoe, 
bat suiiported over the ditch by cross 
pisaes of wood. 

At times Joints are made after providing 
a working space by excavating beneath the 
|dpe a« It He* In tlnol poaltioD at the b<A- 
t(SB of tbe ditch. Such excavations are 
especlatly re<tutred wbmne two sections 
have to be Joined which have already been 
made op by a more convenient pnxiedure, 
or where there Is an angle or a cumpllcat* 
ed systm of Jointa. 

It might be thought that the new molten 
material oonld be allowed to flow down to 
the lower aide of the pipe and autoraaticaily 
make the Joint without eapedal assistance 
from tbe workman, but tfats is not the- 
(mm. When two such refractory metals 
as the steel of the pipe and the Norway 
Ircm of tbe welding rod have to lie joined, 
hotk must be at or near actual fusion at 
tbe aurfaoea of contact, and the w^d must 
be made little by little. No ‘'wholesale” 
Itrooedurs la aig>llcable In this process. 
When a long length Is to be wdded up on 
the surface it Is often poaathie to avoid 
wading undertMath. The welder operates 
continually at or near the upper aide of 
the Joint, while helpers roll the pipe slowly 
over. 

In making the welds, it b* not necessary 
to have bell and aplgot ends, but one edge 
Is brought up to the other. If they have 
been properly prepared by beveling at an 
angle of 46 degrees a 90-degr«e groove will 
thus be formed, but beveling ia not neces¬ 
sary. Square edges may be welded, butt 
to butt, provided a small interval Is left 
between the two edges to provide access 
for the welding flame. Where the metal Is 
thin no interval la required, aa the flame 
will haat tbe metal all the way through- 

A Kwslgil Invefittou provides a apedal 
joint The two pi|)e ends which are to 
be welded are arraugod to te)esc9pe for a 
short dlatauce, the surfaces of contact 
belag oanloal, so that it ia possible t»| 
get a fairly tl^t Jolut by pur^ 
chaotoal means. The edge of the larger 
end la xatber sharply flared, thus provU-j 
lug aa aatuilar ^oe tor the new metal 
added la tbe weMtag prooedalw. When 
welded in this way the Joint la partjctt- 


. WlMMver welded leng^ Are to be put 
tula tfaa ditch It ia not neoeMary nor atto- 
fletiMK daniraUe that they ^muld be 
hau«M with ameaslve qara A UWe 
rowdhneee has the advantate that it pro- 
tidae a tat beta* the pipe is taetai up. 
If ttaMtalMl, it i* pfetaable to know 
od ttawtakneto it’tdMe* uec i taita 
la ataipt* tatwr. . ' . 

i^i 



Ode. to fact, if gaa wetdlng had been un- 
•qua] to meeting the dlflhmUy, a eonsider- 
aMe seoUon of line would have been a 
failure. Tbs aeanm were made by riveting 
strape of steel over the butt Jolnte between 
edges of steel plates. Ihe seams made In 
tbe sluK> were good; tboae made In the 
iMd were defective. By means of the 
oxy-aoetylene blowpipe, the Jointa were 
made strong and tight. This work was 
done without removing tbe pipe from its 
t)«d. 

Here, too, expansion and contraction 
seem to have produced no real trouble, 
and yet some of the lengths involved were 
eouidderable. Steel expands or contracts 
about 0.0000066 along Its linear dlmeBslons 
for each degree Fahrenheit A thermal 
varlaOou of 50 degrees would. In the case 
of a 100-foot length, add or sid>tract 2/6 
inch, and we might expect serious reenlto 
from ancU movements. However, the fact 
that a pipe la fairly free along two dimen¬ 
sion* Is probably tbe reason why It may 
be held fast along the third. Whether 
railway rails may be Joined together and 
made into a single piece is a very similar 
question, and just as Interesting. 

Methods by Whidi the Earopeui 
Wat Hm Been FOmed 
‘*hy Ernest A. Dench 

I N taking pictures at the front, the mo- 
thMi idcture camera man has been con¬ 
fronted with no ordinary task. He la ex¬ 
posed to as many risks oa tbe soldiers 
themselves, not counting the fact that be 
Is greatly resented by the warring powers, 
who place various restrictions in hts way. 
Cherry Kearton made many attempts to 
nim exploding shells at the Battle of Alost, 
hot he found that they were barely notice¬ 
able on the screen—there Is a flash and 
that la alL When one strike* a poor sol¬ 
dier be slips forward a little and atlrs no 
more. Hr. Kearton states that If there 
are dense volumes of nmoke and tbe sol¬ 
diers fling their rifles up In tbe air, then 
die 111 a pose, such films are fakes. In 
warfare to-day smokeless powder Is the 
only kind used, It being in universal de¬ 
mand because It does not give their posi¬ 
tion away to tbe enemy. 

The iqierators of a well-known French 
company had tlieir camera* equipped with 
a teleiiboto lens, by the aid of which It 
was possible to dnetnatograpb soldiers at 
work In the trenches at a distance of six 
hundred yards. By this means they could 
get dose range views of the fiercest fight¬ 
ing ; the ordinary lens Is limited to a range 
of two hondred feet 
Most other camera men have dispensed 
with the cumberamue motion picture ma¬ 
chine and Instead used an aeroscope cam¬ 
era, which la minus a tripod and, there¬ 
fore, easy to carry about But even this 
does not frighten all tbe dlfllcultles away 
To keep tbe camera steady when carry¬ 
ing out bis work Mr. Mason was obliged 
to adopt sundry plana. Tba most auccess- 
ful one wa* to strap the oamera to the 
trunk of a tree, which, also aifurded |>n^ 
tecthm for tbe operator. At another time, 
wanting to obtain pictures of the Bel¬ 
gian* fighting in the trenches, Mr Mason 
laid himself flat In the middle of the street 
and held the camera up In front of him. 

Hts one great sooop was a set of re¬ 
markable panoramic views of the Ger- 
aian army. To photokrapfa these he at¬ 
tached a coll of wire to tbe machine, tying 
the other ««d to a button on his coat He 
then climbed up a tdegrapb pole, and 
after reaching the top be tagged at the' 
wire and thus got the caaiera up safely. 
The final operatkm was to hoM It tightly 
and focus the camera on tbe magnifloent 
Bight ahead of hha. - 
If. Elseul hit OB the' nwe of employthg 
the aeoOBd-etory rooAi of a reetanrant op- 
ytate the OtHttt towh baU. He opened 
the irtwtar Jta wide enoogta to permit 
the tat to pern thmagh, and when 
fteitauudM arrive he Amed caadBOowdy 
fjtogjft eWdc to 4 iIS to the afternoon. 

‘tta tatk off At to tatag tha 

ftot tari the eenta ai the ftato wim' 
taelto 'the fito to ‘'Utota «aaMCotf«iiy. 

^htatawto tota mtod te 
.tag'tahy aty'the w to Ma . hr takih toe 



Rasdy RoediBg 

I t«rdant,nwa*nocoat- 


•Dt. Lightwaight, 
tmooth aurfacad.naaCa 
. BO iwJnt. The impar- 
I lahabla Bat root 

J-M R*«*l 
Rssdy Roofing 

“kubbor-Typa" raad* 
, rooflog for ganaral 
I rooBng purpoaaa 


Af Service, ” eeym thie J-M detier 
irtekee J-M Roofs prtchctlly good 
mm nos- when other roofs ere gone I 
have been putting them on steadiiy 
for years and they are all atlll good " 

Your Roof is our Responsibility 

‘—becanse a J-M Root when reglstarod with 
manently in onr care—backed up by over half a 
recognized business integrity 
No matter whet kind of roof—factory, house barn or ehed— 
J-M Reaponsibility stands under it to the lest We won't 
let you be dissatisfied with J-M Roofing It must be right 
J-M Responsibility means a way of doing businaee— 
stronger than the guarantee of materials wa give you— 
better than any "acrap of paper " ever signed 
J-M Roofing on your roof makes it our roof, too Wo see 
to It that It makes good to you—that its eervice to you 
serves our reputation. 

J-M A.b..te, RooAaaa ar. I J-M Reaffaie RBtktratlon k a 
axamlaad by Uadarw rlt an' saw aad addOioMl faature of 
LaboratoriM (umW tka dlrec- J-M anterpriaa that givM J-M 
tton et 1^ Natbaul Beard ol aoofing buyen a poaittve 
Fba Uadarwrltan. I suanuMee of reofaig nrrica 


what kind of roof yon have to covar and we 
you Roofing Literature that will aolve 
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R W. JOHNS-MANVILLE CO. 

ti DsTtan GAhr««too KhMtaCIty MilwMkw S' . 

! fe s-s.' Sr- ifefSS- 

AH H W JOHWa-MANVime CO, LTD.. Taranto, Wlniii|jea.)tontirMl.Vai»wiT«r 








SCIENTIFIC AMHaCAN 




What the Small 
Manufacturer Needs 

T HK largest companies have organ¬ 
ized Patent Departments, which 
are as important—if not more so 
—than the manufacturing force. Their 
salaried patent experts analyze^ new 
ideas produced by research engineers 
and chemists, secure the fullest meas¬ 
ure of protection, and determine 
whether the idea is worth protecting. 

They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 

A thousand questions must the ex¬ 
perts answer: Is an invention antici¬ 
pated by prior patents? Can changes 
be made in the invention which would 
avoid infringements? If so, what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 

Such questions arise, not only in the 
business of the large corporations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with their assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slipping away from him into 
the hands or a wealthier rival. 

The firm of Munn & Co. have in¬ 
stituted a patent service for the small 
manufacturer, which is designed to 
give him all the facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with the United States Patent Office 
and are specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
patent standpoint all the products of 
the same class now on the market, and 
determine if it is not possible to effect 
a profitable combination; they will 
critically compare your product with 
that of your rival. In a word, they 
will see to it that your ingenuity— 
the most vital asset of your business— 
is adequately protected, 

FOR FUR'I'HKR INFORMATION, ADDRESS 

MUNN & CO. 

SOLICITORS OF PATWTS 

Manufacturers’ Strvice Departmtnt 
361 BROADWAY NEW YORK CITY 

^ r , 


Auerloaii. mnimiicd to Him of nti 

Hrtlllers (lu«l botween tlio French nml 0«i^ 
nuLDM, after wbk-ti tic ruxhed to the nenreat 
vucateil bouw aiMl hlrf hath camera ami 
turn In the <-eltar. A few daya later, wlten 
tlie flichtlng had ahlfted tb another part of 
the winiitry, lie returned for hl« belonKliiRa 
and was Hiiceefwfnl in eludtnx the vigilance 
of the uuthorltioH ou bU joamey to the 
foant. m louir for England 

Th« Current Supplement 

I N Modern Mens of the EthI of the 
World, In the Iweiie of the SriFNTirjc 
Amkrk'an Siipri,KMi-NT for March 20th, j 
No •JtMII. readern will lliul an able ri'vlew 
ol tIUMtrles, and n xaluiible coiitrtliutbai 
l<, eoNmology that S full of Interest not 
only to exerj phyalelfd, hut all well-ln- 
foriiied Caroline from ‘'Syiithellc" 

Cnide Dll will lie eaiieelally aeeetitnhle at 
this time when ho many are eneaged ihi 
I trolileinN relating to the fractional Ki'parn- 
tioii of |>etr«leuiii, UH It tellH of Home ri*- 
miirkahle e\iHTlmentH on a iush-chn hj 
xxhiih a (oiislilerulWe additional yield of 
giisoliiie \mih sM-unil The (InnlenH of the 
/.oologUal S<H-lel\ of lAHidon, with Uh 
pleasing lllustratioiiH, glveN something of 
the histoiv and organlMitliHi of a tele- 
hiMtisl Institution A New Uni In the Scl¬ 
ents' of Niilrltioii tetiH alMtiit an liTi|H>rtant 
Work hj iiotetl HiitslallKtH that Is of Inter¬ 
est to exerxone The ('ntlery Works at 
Thiers tells a reiitlahle story, with llliis- 
trnlloiis. of the inethtslH of manufnctnre 
at one of the oldest and moHt liniiortunt 
|iiitleiv center' In ICuroia*. The Ite 
actions of the I’lanets on the .sitin dis 
etiKses the liitliieiiee exerted by the eaifli, 
and eonsideis the tptesflon of suii-spols 
from II new isilnt of xlew The article on 
tlxrostatle Ueaetloii Is eolieluded , mid 
there nre the usual iiHHortmeiit of valuahle 
short articles, |m lulling some invount of 
recent dexelopineiits In X-ray tuls's, lijilro 
gen and the rare gases and I'ondltloiih of 
Industrial aivident-s A numlsT of xalu- 
ahle new liisikN nre also il("*erlbei1 

Finjrer Prints in the Army 

T IIK Inst leiMirl of the Adjutimt-Den- 
eml. t'ldted States Army, eontalim 
Inieresting Infomintlon as to the Use of 
the huger print luetlnsl of Ideiitillcatlon 
In the urmx, iiii ludliig some striking lii- 
Istanees of the utllltx of this metlusl To 
jihe end of the last llsi-al jear a lolal of 
2P1.1S1 hiiger-prliit rwords had Is'cn re- 
eeheil in the Adjutmit-t.eiierars ollli'c, of 
which Rs.li.'f* were made In eases of re 
enlistment, wlieii the records made dur¬ 
ing previous serxlie were already on llle 
11 Is found iiei'essorj to olitnlii Itriger- 
l»rlnt roL-ords of men elnimliig previous 
Ki-rvlie, for the piiriswe of detecting cases, 
several of which have tieen illstovereLl, la 
which a man with a discharge certlllcate 
ill Ills iMisseHsion I lalmisl the service reii- 
reseiiteil h\ and eiilisteil under the name 
njiiH'iirlng in, that <‘ertltlcate. although 
his tinger-iirinl rei-oril estahllshetl Iwyonil 
a doiilit the fact that he was not the man 
he clalmeii to Is* During the flacal .vear 
4<17 I uses of fraudulent enlistment of 
former deserters, general iirlaonefs and 
others were dlsisivered through the flnger- 
jirlnt system The olflee has also kkiiitl- 
flwi by means of this ivrstem dead men 
who were former soldiers and whiste Iden¬ 
tity lould not lie satisfactorily established 
In any other way, as well as civil offeiid- 
ers who sought to evade arrest hy en 
listing In the army under assumed names, 
and soldiers who left Impresslona of their 
lingers while In the act of commlttliig 
serious orfenses 

Keepiag the Eye on the Golf Ball.—In 
patent No 1,126,051 the inventor provides 
for preventing the player from rawing or 
turning his head and thug forcing him to 
keep his eye on the ball by inppiying a 
harness in which an anchor ntamber in 
the form of a strap or band anqiroIoB the 
chest and an elastic tube pFcJeota there, 
from and is held by the teeth of the player 
so that when he starts to moVa bis tti 
one side or the other, be wilt feel the poll 
on the elastic tube and will bp reminded 
of the fact that he should face to the front 
and keep bit eye on the bali. Apparently 
folf isn't bard enough. 



Just Fifteen 
Minutes at 
Bedtime 

I N only those few minutes 
a day it is possible for 
you to get the knowledge 
of literature, the broad cul- 
ttire, that every University 
strives to give. 

This is no idle pnaniae. Dr. 
Chaa. W. Eliot, from hit sixty 
years of reading, study, and 
teaching—forty years of it at 
President of one of the world’t 
greatest universitiet—hat put 
aside those few great Poems, 
Dramas, Biographies, Historiet, 
Works of Travel, Science, Phi¬ 
losophy, and Reliipon that best 
picture the progress of the hu¬ 
man race from the earliest times 
down to the present day. 

*' I believe that the faithhil and 
considerate reading of these 
books will give any man the es¬ 
sentials of a liberal education, 
even if he can devote to them but 
fifteen minutes a day.”—^Eliot. 

What books? The answer is 
contained in the free booklet 
mentioned below; it is the most 
valuable booklet ever written for 
the man who wants advice on 
what or how to read. It con¬ 
tains the story of 


TTMI? 

HARVARD 

CLASSICS 

The Five-Foot Shelf o/Bofdcs 

PuMduJetSMitfyhe. F.CMtraSen 


On* bi^ndiwd thouNnd buatn*** m*n 
•r* uiihg the plaaMnt, hMpkil rMiUng 
coutsas therein UiU] out. They ere 
reading the great biStOTie*, saeing the 
great play*, bearing tba gnat onriona, 
maating the great men of UMory. 


A Free Booklet For Yow 

W*wantto send you bymail ttds ‘Nltdd* 
Booklet to Booka,” abootutaly dwe. 


It la tba most valuaUa Httle bMklM of 
Ita Idnd that haa ev*r bam writun. 

It sbowa bow to saUct a Itbrar) 
without waste or worry— 

It worth 

Vies of the leading sd- X 
neater of bis day oe 

gntioniinsf*- 
tyonpUhi y 
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Mo tlie 

BroketHoUl 

How long iSnce yon*^ te*l1y 
put your Mew to an onMigeticy 
tmt Jint ilowiilgdowa enil}' it 
not rtti ust. 

It'a when you Jam iownthe toot* 
brake, jerit beck dw emergency- 
brake and feel your heart coming; 
«p into your throat tfaat your brakei 
•te leafir proven. 

Bnke power dq>eod« entirely on 
the gripping frkdoa of the h^e 
String. If the liaing it ehy of frk- 
tioa or gripping power, your brake* 
wifi fail in the mail mnd yi» an 
v^u Ham! 

M^BRAUUCCOlWiS^ 

Brake liamg-lOOX 

ThcmM^ h hoae*! btakt lining all 
ttuaugh. There*! the nmegripping trie* 
tlm at the core ai o« riw ouulde. It b 
foreed hy hydmiHc oompmuon bvio a 
tufaftance e4 unHorm denriiy and, tbongti 
wen p*per.ri»n, k ttin gript a^ hoi^ 
feitead al being loaee and ttringr intide 
whh^iuf « MJ 0 ffiaim tarfmt*, fike the 
ordinary, looMly.wov«a brake lining. 




^ W' IhwMidBnbberCe. 

lnatMite OjgOMmiiee-Tbermold 
«anHl)(a<»e,arM>wUL 


[RUN THIS ENGINE.! 
‘ 50 DAYS FREE 


(13040) <• L. C Mka- Hw there ev. 
bewn a motor cointniofed by tiUng permanei 
nuMcneta a* mottve powr>r or dom tfala rome uodi 
(be heed of pcrpetuel tnot.Inn'’ A Them n«v< 
baa been a motor ronatrurted the power tor wbh 
wea obtained from permanent niaeneta Nor 
It likely that aurb a motor will evtr bo built. ain< 


tbeir reaultant force la »' 
alWe to make a magnet ' 
ImtMiaalbte to act Hd of I 
npulalon of two potto 


manenl maanrta in the Held and a commutated 
current In the armauire waa alao devlaed ton* 
a,in Such a motor would certainly be a perpetual 
motion machine If li did work without any aupply 
of power outalde of Itaelf 

(13050) / A. F aaka Pleaae answer the 

foHowinn query The aativa In the mouth belR« 
an alkali, and the atomach Julree belne aetda and 
aa alkallea counteract arid* imlao Hcf term). 
how la It that It la generally recommeiidod by moat 
pbyairlaaa to mix food tboruuKlily with aallva 
before awalluwInffT A Tbe aailva baa a awu- 
told action In dl«aitlon The drat I* to molatcn 
the food and to aaaUt In forming dry food eaperl- 
ally Into boluaea ao that It can tie eaally awatlowed 
The aecond acllon la chemical. In which the carho- 
hydratac of t'ni food hate tb« flrat act of dltteathm | 
p^ormed upon them Tlie atarchea are drat 
broken down Into dextrine and then Into maltoae 
Tbua (he drat atnp In dleeatlon twkea place In the 
luoutA and It la a v*ry Important acep too 
Tboruuah cbewlns of the food la important In 
order to mix tbs aallva tboroushly with the food 
and It glvoa It Uma for Ita peculiar action Ixrforo 
Um food paaaea on to the aaatiic ataage of dleeatlon 
HaUva la but *U*hUy alkaline 

(13061) E B H aakn I Can you an- 
awrr the fcrflowhut <jueattona in your Notea and 
Querkw Department to acttle an arautnenl'’ Com- 
p roM lbUlty of aea water compared with aolld 
atoel (] dcurc the elasth' modutua of aea water 
to he 304 OOU which would cauae aea water ui be 
deami enough to hold aofkl ateci auapmded al the 
bottom of a auppnalticmal pit In the oown 110 
mllsa Indow tbe aurface ) A Kea water la com- 
preaaed 44 X 10-* per atuioaphere accordInR to 
the HmIthaonian Phyalcal Tahlea. page 83 which 
we will aend for *2 poatpald At tbe bottom 
of the ocean In tho dnepeat place known thla 
would give a denalty about 1/30 creater than at 
tbr aurface There arc no placea aa deep a« 110 
mll« In tbe ocean Tb«' Nero Deep b SI dl4 
feet, and the Planet l>eep b 32 080 feet or 400 
feet more than 6 mllaa No place haa been found 
where the anundlna wire Im* not reached the bot¬ 
tom We may feel reaaonahly certain that we 


Creating a New Art 


At the Centennial Ejchibition 
at F’Hiladelphia, the exhibit of 
tbe Bell System consisted of 
two telephones capable of talk¬ 
ing from one part of tbe room 
to another. 

Faint as tbe transmission of 
speech then was, it became 
at once tbe marvel of all tbe 
world, causing scientists, as 
well as laymen, to exclaim with 
wonder. 

Starting with only these feeble 
instruments, the Bell Company, 
by persistent study, incessant ex¬ 
perimentation and tbe expendi¬ 
ture of immense sums of money, 
has created a new art, invent¬ 
ing, developing and perfecting; 
making improvements great and 
small in telephones, transmitter, 
lines, cables, switchboards and 
every other piece of apparatus 
and plant required for the trans- 


As the culmination of all this, 
the Bell exhibit at the Panama- 
Pacific Exposition marks the 
complePon of a Trans-conti- 
nental Telephone line three 
thousand four hundred miles 
long, joining the Atlantic and the 
Pacific and carrying the human 
voice instantly and distinctly 
between New York and San 
Francisco. 

This telephone line is part of 
the Bell System of twenty-one 
million miles of wire connecting 
nine million telephone stations 
located everywhere throughout 
the United States. 

Compiosing this System, are 
the American Telephone and 
Telegraph Company and As¬ 
sociated Companies, and con¬ 
necting companies, giving to 
one hundred million people 
Universal Service unparalleled 
among the nations of the earth. 


mission of speech. among the nations of the earth. 

American Telephone and Telegraph Company 
And AsspciATED Companies 

0»« ^oUey Om« Sy*twm Univnal Strvica 
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T HROLJGH Its M(jt(/r Department, conducted by 
H VV Slauson, M ?. , Leslie’s acts as an unbiased 
confidential advisor to its readers b2Vo ol the inquirers (who 
replied to his test lolJow-up) bought cars immediately after 
receiving his advice, 13% intended to b^ at an early date, 
the othei 25% deferred purchasing 88% of the motorcycle 
inquirers who replied, purchased 120 of the pleasure cars 
represented an expenditure of nearly <150,000 

Oui eililorul semce to inotonits goes greatly l>e>oml tlir Motor Depart¬ 
ment |uige III the second and Tnurth iisuesearh month, any Leslie's motor¬ 
ist I an get authentic and prompt information, maps, eti , direct h\ mail 


Leslies 

Uhistrated Uiekfy Ney>f»poptr 

225 Fifth Ave , NEW VORK 


The Preservation of Wood 

O UR fore*t» are growing smaller every day, the supply of timber 
IS rapidly dn^ishing and its price is constantly increasing 
Anything therefore that will promote economy u of vital 
interest. T^e preservation of wood, and the prolongation of its use¬ 
ful life IS a most practical method of economy, as it not only saves the 
cost of new material but also avoids the heavy incidcntai expenses of 
making the renewals. 

Valuable papers on the Preservation of Wood, and the various 
methods employed, have been published in the Scientific American 
Supplement from bme to time, which cover this important subject 
quite fully TTie list includes the following titles 


Each number of the 
Supplement cost* 


A itt af aapart tMtaodaf 
all tk« articUi ban aaa 

tMMd will ka aatlad far 
tl.M 


TKa Rapid Aaaiaf aod Firaaroafla 

ate Amenoaa S a p j aaa al Na 1192 


DaatnicNaa Maria# Woad Satan Variaaa Mail 


Praaaraatiaa Traalataat of Fan# TUSm. Wbat ^ar 
Farawr Oaabi lo Knaw Br C P Wia Sman^ Am 
tncu Sapplanni Nat (SOS ud IS09. 


MUNN <a CO. 

PUBiia^iERs 
361 BROADWAY 
NEW YORK CITY 


a PtacUa^ ta AaaaaSu. 
ifkai Sas gS ta t N>. I9M 


TV. Praaary.tion of Wood A Sm 
Ml Praaaaaat in Uu Todar By i 
Sctana&c Amancan Sapplaaaal Nat. 20f2, 


Nadaa EUctnaal Pra 
aarriaa af Waad 

mb. 


rMt with rotoraDce Ui the cv A bird or uy- 
tbtng elae floating In (lu- sir In the car la carrtod 
along lo the aaow wai and will not be maved 
toward tb« r«ar end of the ^ If there eras a 
draught of air toward the ^ar of the car, you 
would feel It on your face and the feathers on 
the hate of iMsaengers wouki be blown by tbe 
' wind caused by the drifting of tbe air toward tbe 
rear of tbe car 3 Which end of the i’inaina Ca¬ 
nal hi the higher if clthor—tbe Pacific or the 


111 Intel un the two aldea varlea Ihui 18 0 feet 
TIiIh Ik wlioUy due to tbe rise and fall of tbe tidea, 
and not to any dltference of level between the 
two oceans Thean (Igurea are taken from an 
addreas by Col UotUhals before the National 
tieographlc Mocletv tor which see Ihe National 
tleoarapMi .Ifoca/lnr for Peliruary, 1911, page IfiS 

iI.'IOlkD S (1. aBka In order to deter- 


I If two fiat plcceoof 
j damiiened and plai 
tile proper length o 


ABvmmmno \ 
CtMmwmo 

LATHES AND MAlJ. TOOLS 

LATHES 

r. * 

1 nincA falu mpg. co . 

m WatarSwaal 

^ "•*» _ W.Fai.,N Y..UAA 

WORK SHOPS 

oi Wood and Malal Wo^ withoui A 

daam power, equipped with 

BARNES’ Foot Power 
MACHINERY 

allow lower bidj on )oha and givr V 

greater paoht on the work. MachierF 
■enl on trial if deaned Catakf/ne 
W. F * JNO BARNES CO, 

imiahr Straat gaaMaad, H fiaaa buMM l«I2 

I "RED DEVIL" MAGAZINE ^ umT] 
GLASS CUTTER No. 6. 


GROBET SWISS FILES 


go on and produce form* 
The esperlment which 
a echnltfic espoiimenl at 



baan fv over 100 
aageeia^^ adapted 

luce to get a eat *3 
rt future ordere 


ErxsJ-w.T.r.s:; 


and In milk Paikard’e 'Zoology ilencrllxM 
all those We send tbe liook for g3 ,50 The 
eheese mite la known In aoologj as the Turogli/- 
phut tiro There Is a variety which Is found 
In fermenting sugar It Is often shown upon 
(lales by thi tenders of cheap micruscupos, Just 
u the vinegar eel Is shown 

(13054» E H B (tskd I ineli>«e a (flip¬ 
ping from a recent piTlodlcal entitled ‘ Palling 
Cast which Is so ontlroly contrary Ui generally 


the errors of tills article A Tlie Idea that the 
rotation of tin .wrih ought to caust- bodlesi dropped 
upon Its surface to fall to tb« east of the point 
directly below that from which they were dropped 
was Ilrsl suggested by Mb’ Isaac Newton near the 
beginning of the eighteenth century Op to 
recent years the beet estwrlmenU upon this malMr 
were performed at Haralnug. Germany, In 1M02, 
and at Frelbiug Iti Naxony, In lABl The expvrt- 
ineiits are dtffleull liecause of air currents and 
alMi liecause a ball which Is not pertectiy epberlcal 
will Bbtstr uR to un< side or the other in falling 
The Uorraan experlmentem had only MO feet of 
fall fur their halls, and obtained an eastward devia- 
tlun of I 24 Inchra In the experlmenta deacribed 
Id thearticle ' HtdllngRast" tbe Amartcana had a 
mine shaft fi 300 feel deep Into a copper mine at 
Calumet Mich At Calumet the surface of the 
earth Is movtug eastward about 1.000 feet a 
second At the depth of 5.000 feet the eastward 
motion Is about 4 Inches per second lew than tbe 
surface To drop the 6 000 foet without any 
radstance from the air would require XT Vi secfonds, 
and It would In that time deviate toward tbe east 
alxHit U feet But the reslstanoe of the ab would 
greatly Increase (he time of fall, so that the east¬ 
erly deviation would he much more than 0 feet 
A ball which was started from a point 4 feet feoin 
the wall was found lodged In Ihe tbnbera on the 
east side of I he shaft 800 feet below tbe surface. 
Another ball was never found it is hkldea some¬ 
where along the east sWe of the shaft An In¬ 
ference from this la that a load of ore dropped Into 
thq Shaft at Its mouth wouM he found Kattered 
along the rast wall of the abaft, or In the towgr 
levela on Ihe east side of l)M shaft Our Informa- 
thm Is tflMalned from an arthde la MarMnsrp. 
New York, for February. 1911. Whlrb repoMa 
tbe work of tbe party from the Mlchifan Beboni 
of Mines at Houghton, MIdh , wMoh Is In the 
copper country, only a tew miles from Calumet 


I WELL‘’^^1V?“WELL 

Own a machine of your oaFn Cwh or sasy 
terms Many styles aod Uses for all parposss. 

W1UIAM3 BROsJ dlTr St, Uaca, RT. 

Advertising 

Classified 

SPECIAL MACHINERY 

MANUFACTURING 

WB HAVE vaciuhes yog THE MANUSACTUnr oy 

^<^1^ in Bothi^ Wo^ 

ra^lsr ilisnBf?riurln’s''^ri,Ci^ ASwSSTsiljSal^fTtrJI*'v’ 


MODEL MAKING 

daok movsmeoui, sprlai motors and porbi 
maoqfactursd Sine dTs sod Cool work. 

LUX CUhCK CO, bK, Watarfaasrr. Cma*. 

MO^eL expewmental 

•nil DEVELOPMENT WORK 

re- 

lAOWOOB b AUWnt T. hs.. m Hast nth Bi, R T. Oh 

Modeb nd EneriiMsy Wtric 
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C. V. BAILLARD CO, 34 Pnahfart R, R T. 
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FesvUaweo.RI., U-R*. 
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Danger Pennies 

How false economy in lubrication often proves a boomerang 


T ET us look at some plain 
' arithmetic. Suppose 
your car cost $1200. 

At the end of the year, 
you reckon expenses and, 
roughly, you find: 

l^N'ecUtuMimidlmg value, say $400. 
Tim, approxunately 100. 

Repairs ? 

GasoRne, SOOO miles at Ic a mile 50. 
famunmce. My 65. ^ 

Lubrication^ perhaps as muck as 10. 

$625. plus 

Lubrication comes last— 
at a trivial $10. a year. 

It is a human failing to treat 
such small outlays lightly. 

Some motorists do not yet real¬ 
ize that oils which can be sold at 
pared-down prices cause pared- 
down efficiency, and send total 
yearly expenses up—not by mere 
penny steps but by real dollar 
leaps. 


depreciation: Why does 
it loom up so large? 

Not enough attention to that SIO. 
a year. When all cars are given 
efficient oil for their motors, auto¬ 
mobiles will command higher re¬ 
sale prices. 

Trace back most repair bills 
again you find— not enough atten¬ 
tion to that $10. a year. 

Gasoline consumption mounts up. 
The experienced motorist knows 
that efficient lubrication insures 
a higher mileage from gasoline. 

Phis is certain: Cheap, poor- 
wearing oils make noisy, quick- 
wearing motors. 

And worn motors soon wear 
out. 

I f you use the grade of Gargoyle 
Mobiloils specified for your car in 
the chart below, you may spend 
an added few cents a gallon. But 
the gallon “wears” longer. 

Gasoline mileage is increased 
and avoidable repair bills and de¬ 
preciation are eliminated, adding 
years to the life of your car. 


If you decide in favor of true 
economy in lubrication, you will 
find your scientific guide in our 
Chart of Automobile Recom¬ 
mendations which represents our 
professional advice. 

If your car is not listed, a com¬ 
plete chart will be sent you on 
request. 

In buying Gargoyle Mobiloils 
from your dealer, it is safest to 
purchase in original packages. 
Look for the red Gargoyle on the 
container. 

The four grades of Gargoyle Mo¬ 
biloils for motor lubrication, purified to 
remove free carbon, are. 

Gargoyle Mobiloil ‘'A” 
Gargoyle Mobiloil *‘B” 
Gargoyle Mobiloil “E” 
Gargoyle Mobiloil “Arctic” 

For information, kindly address any 
inquiry to our nearest office. 

\ACUUM OIL COMPANY 

Rochester, N. Y., U. S. A. 

Sp«cialUt* in the roanufneture of hifh-frnd* lubricant* 
for every cU** of mnehinery. ObUinnble 
everywhere in the world. 

DomtttH Branrht! 

Detroit New York Miiineiipnlis 

Bolton Cliicagii liidi*iia|>oliii Pittsburgh 


A guide to correct Automobile lubrication 

Ejcplaoallm; In the ickediile, the letter npiiocite the rur indicate* the grade of Garmvie Mobiloil* tliil sliouKl be used fur example “A" means (urgoyle Mubilml “A ’’ “An 
means Gargoyle Mobiloil “Arctic ’’ For all electnt vehicles use Gargoyle Mobiloi] “A” lor motor and eiu losed eliaiiis For open cluiins aiul diffrrrmul use Gargoyle Mululoil “C 
The recommendations cover lUI models of both pleasure and commercial vehicles unless otherwise noted 



































THE TURKISH BLEND CIGARETTE 
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DUILT IN truck service as ren- 
^ dered by The White Company 
proves character of construction and 
insures maximum hauling. 

Pre-purchase service given by White 
analysts enables the buyer to avoid mis¬ 
takes m selecting the truck for his particular needs. 

Such service advantages—at the time a choice 
is made and thereafter m the highest measure of 
efficiency—are far beyond any service which 
means only quick repairs. 

The number and size of White fleets is your 
guaranty that such service is dc/ioercd—according 
to promise. The growth of White fleets is evidence 
of satisfaction—for only the satisfied man buys 
the same thing again and again 








The White1e»company 

CLEVELAND 
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New York.Broedw.v at 62nd Street 

Chicefo. 2635-2645 W.ba.h Avenue 

Philadelphia. 216-220 North Broad Street 

aton ------ 930 Commonwealth Avenue 

a Franciaco - Market Street and Van Neit Ave 
Itimore - - - 4ft Royal and Guilford Avenuet 


Pittaburgh . - ■ Craig Street and Baum Boularanl 

Atlanta.63-66 lyy Street 

St. Loui*. 3422 Lindell Boulevard 

Washington. 1233 20th Street, N.W. 

Naw Orleans.7S0 St. Cbarlea Avenue 

Newark. 33,36 WUUam Street 


Swdtle.1514 Third Avenue 

Memphis. 278-280 Monroe Avenue 

Dallas. 2026,3027 Cummerae Street 

Toronto.14 Alexander Street 

Montreal.Forum BuBdiatg 

Witudpat. 230 Fort Street 















































Beactie CompMiy No. 1 of the New York Fire Department 

T BKBB i« nothing a flreroan droadH so much un a aiDuk)> fire, and when that 
tmoke eontalna choking fumea and poIhoiioun «)(«>« iila (awk la hnznnloua In the 
extreme. Neyertheleea he muet penetrate that smoke to Its source. regardlesH of 
pereonal danger. Time and time again have the ilreuten of New York city risked 
their ttvee In flree of thla kind, bravely rushing Into veri¬ 
table death trape, struggling until overcome, then l>elr\g - 

dragged out In the nick of time hy their cumpaiiloim, nnd 
Bometlmes they have not been dragged out In lime 
Aldtough each condiaone have existed for a long time, 
and the work of mine rescue squads has is>luted out the 
valjue trf anoke helmete in just such conditions. It was not 
until after the subway Are last January that un.v definite 
action was taken At that time, it will be recalled, humlnsls 
of paseengera stalled In the subway were overcome hv tUe 
fames of burning tasnUtioo, nnd the firemen hud no end of 
difficulty In dragging them out The Scientikk AMRaicAN 
then pointed out the urgency of having a r<>scn<‘ wiuad of 
firemen equipiied with smoke helmets. Immedlatety after 
the fire, with commendable promptness, such a company was 
organised. 

Tests were made of six or seven varieties of smoke hel 
mets In order to determine the beet fur firemen's nse 
Klually the one shown In the aecotui>au.vlng 11 lustrations was 
adopted with a slight modification at a point which was 
thought to show a slight weakneea, and ton helm<>rs of this 
typo were bought. Tin* inamifacturcrs claimed that this hel¬ 
met with Its oxygen tank and regenerator would keep a iimii , 
supplied with fresh oxygen at the rate of two liters (nhoiit 
two quarts) tier minute h>r an hour At the end of that 
tlma a gag», kiiowu as the 'finlmeter, ' would register y,ero, 
but there would be Htlll enougli oxygen in the tank to ke<>p 
a man suppUsd at the same rale for twenty minutes more 
in order to make sure of this, C.apk John J. McKlllgott In 
cliarge of the rescue eomiiany, decld*'d to try out the helmet 
under extreme condltlous. At the Firemen’s ('olh'ge there Is 
a concrete rtstm, twenty feet stiuare, where sprinklers are 
tested. Into this room a quantity of Bniok<>-niuklug fuel was The air regen« 

|iut, consisting of excelsior, straw, oekuin, rubbish of all 

kinds, and sulphur. This was set afire and It produced dense volumes of smoke nud 
iutenqe heat Into this Inferno t’apt. McFlHgott went e<iulpped with his smoke hel¬ 
met, and tile dtKW was closed liehiiid him The fin’meti found It difiteult to < lose the 
door at first because of the outflow produced by exioiuslon of the air In I he room 
The helmet was equipped with a telepUt)ne, by which Oapt McElllgott couhl com¬ 
municate with the outside. He had with him a thermometer registering up to 500 
degrees, and he found that the temperature rose quickly to 280 dog Fahr Ilesplte 
this hitense heat, ho remained in the room wstchlng the Index iHdnter of the 
finlmeter gradunlly swing down to aero, wlien his watch showed him that he had 

been in an hour, nnd then _ _ 

he remained fifteen min¬ 
utes more—seventy-five 
minutes altogether In a 
temperature which, for st 
least three quarters of an 
hour, was up to 280 deg i 

Fuhr At the end of that | 

time be emerged thor- 1 

oughty exhausted, stream- ^ 

Ing peraplratlMi, with the j 

sweat slushing in his shoes 
at every step. Ills clothda 
were rotted by the aetloa 
of the fumes, and bis 
bands were so blackefsed 
that It was impvaslble to , 

wash them white again. 

The dIaooloraUon did not 
wear off tor weeks. 

It is aatonUblng what 
. an latMMS heat one Is able 
to staod la dry air. Wat^ 
at a tamiMinitare of ISO i 

degnes would aoald a per- 
Htm. In a Turhlsb bath the ‘ 

tempeiatora mr go up to 
aoo degtoea, But 80 de- 
graas above that Is decid¬ 
ed]/ ppeoiatortable, to my 
^ iMSt, kb4 It Is n*U/ 
rtSaasfwV le anyone , 

SdHOQld iwap Itedii able to 
fog an hoar and « 


quarter Cjipt McElllgotl Htates iliii 
eiiccd no MCUlding effect exeei>t iil on 
liad eoudeiiHcd upon llie celling, spliiN 
burned right through to liK iieek 
This kind of heluiel tippiinitiii Im 


The air regenerating apparatus. 


iinilhh Fioui llu- lu’lini't lljcic nic l«o liil'C' lending linwn 
to (I p.ilr of “hreatlilng ling-,' llml rcvl im llic kriMihl of the 
vveiirei One of thc-a- liiig-i tiiKc'- the -on phi'. in..|ilrnloi y iilr 
and the other the siiiplnv cvplnitorv iur The iiir that im 
exhaled iiaRwes from the liieiilldiig hug lo the huek of the 
wearer, where il la forct-d thiough a regeiu'nitor ('(iiihlsllng 
of a r(*cej)inele <-on(nliilng cuiistlt potuMh The eiiUMih iiot 
ash removes lh(> eiirixiii dioxide Th(“ regeiieintor Is mIiowii 
at the left lu tlie lent view of thi‘ upininitUM .\l the right 
Ih fh<> tank in which owgcn Is kept iil ,< prcssiiri' oi .ihoiil 
l.kotj pounds iH-i ssiuure Inch This piissi s ihroiigh a ledm 
Ing valve so that It will Ilow out iit Ihe into of two liters 
Iter minute, and piisslng through un Injeetor selves to force 
the exhaled air through the regeiierntoi \s some heut Is 
priMluevsl In Ihe regem riiloi, Ihe nil mlxisl with fresh 
oxygen iiiisseH thiough n cooler hefoie iiiiikliig Its wiiv (o 
the In.splratorv hn’Uthliig hag Thence 11 is inimicil through 
Ihe tuhe shown at lhi‘ left hand in Ihe front view of the 
helmets In older to muKo an efftsdlve seul of the helmet, 
It Is provided with it soft inhbei tuhe which Is liillatisl to 
111 snuglv around the face, and this Is pumiKsl up hv tncmis 
of the small bull) pump which tnav lie sisui hanging from 
fh<‘ face Iilale of (he Itcinicl On the oppositi- side of the 
face plate Is a small jiiojisdlon, whlcli is (he liiindle of a 
sponge mop with whnh Iho ni(>man mav vvliic Ihe (s-rsplra- 
llon «ait of his eves <ir hnisli iiwav uiiv Irritation This Is 
a feature that is verv much upiinsduled Divers who have 
no such iiieatis of ndlevliig lldiliig oi Irritations of Uic 
fn<‘e, frequently sulTei uiilold agoiiv 
For nearly two moiiltis light men hesldes (’'apt- McF.lligott 
and Ills lieutenant have hisni iirnitising with this npimratns 
ng apparatus. amt also with imlmolors and a Hhiugiis owgen lorch, and 

on March s)h (hev weie cslalilishisl as Ucscuc Companv 
No 1 Tlicv have a raoloicar fitted with the liluugas torch apparalns, two pulmo 
tors, Hirelchers, smoke helmets, nnd aihlillimal cvllndeis of oxvgeu for the jmlmotors 
and the helmets, besides (he eiisloiimiv llfi'giiii, firi'cTflngnlsbcrs, axes, eti Thev 
resisind to every two-alarm fire south of Fiftv iilutli Street and to (hiee-ulnrm tin's 
ns far as I'i-Tth Street Atiendv thev have shown themselves linaliiahlc .XI a recent 
fire In a building extending ftom (Iris'iie to .Mercei slns'ls, the tire was at one end 
of the Imtidtiig nnd the ontniute at the othei This nieaiil that the firemen would 
have to grope through two hundred feet of hlack smoke before reaching the fire 
Ordinarily this would have meant the suffocallon of mniiv of tho men, lint the hel- 

inelcd iin II vv enl lo llio front 
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men were tntp|ssl in the 
liMsement Ivehlnd windows 
guarded hv thick Iron bars 
The firemen evertisl almost 
KulH'rhuman efforts In en¬ 
deavoring to cut through 
those bars Had the Ues- 
ctie f'omiinii.v been In exlst- 
eiiot* then, (he bars could 
have lieen burned through 
in n (smi)h' of minutes nnd 
the men easily saved. 


|f«aib«n of tli« int rwcue company of the New York Fire Department. 
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M iinn & Co,, Inc., 361 Broadway, New York 



T/ir piiipoie of thin ]<iuinul 15 to tuonl meuiotrlp 


timplii, and iiit< 11 itiimlu tin ifni/i/N /iin./iivv in 
tiflc knoulfdfif and iiiditutniil ii< Itm'vw nl 


A Fair Field and No Favor 

T IIK failure ef file Shliiplui: Hill luis sent'd the 
lUirinme of elOHrliiK Hie iitm(m|illeri of Mdiie of 
the foK which has (oieied llie w lioli iimmlioti of 
the Ainerleiili iiierchiiiil iiiiirliie, iiiul to (hiil e\t( iil Ihe 
iittemiit to iiuMs IhH hill liiiolMiu: ii^ li did >i li'iurthv 
Qiid verj IhoroiiKh diMuix'diui of Hie iiiiesHoii lii till It** 
heurluKM, bHH heeii iirollliihh' mid In m.iio vmins li(*l)>fiil 
'I'he iMillcN of tlie Mirulttht suhsld\ hiin lM>eli huIiJik-IimI 
I'l |ire\loiis jeiird to ii slmiliir Hioiouuh Hini..hliis: out 
hotli liiMlde of ('oiuire-.'- mid oiilside Us futilities liiiM 
hi*eii exjKist'd, Hie wlioU* coiiiiti.i li.is Ixs-ii chtui mi 
o|i|)ortuiilt.\ to e\|iress Its wishes In Hie iiiiitter. and It 
Is now eertHlii ttiiit tlii‘ ijiiestlon of siibsldi is dtuid for 
all time AnoHier iiroposed iiuiiueea, from whleli iniieb 
has iKX'ii exlieeled, iiiiuielv, the liiiliosltioi) of Jirefeien 
tliil duties, 1ms been lejeelisl The restrletloii upon the 
Idirc'litnsi* and oixTiitioii iiniler oiii thin of foielKii built 
ships has lieeii reiiioied, and while some iid\iiiitaite has 
resulted from this measine the henelll has pio\ed to he 
so limited us to leave Hie prohleiii preltx iiiueli wbt're 
It WHS Hence, It must he admitted that the endless 
discussion and the attempted leKlslatloii for tin' niei 
(liant murine haie served a (food imrpose In so fin as 
tliev have ch'ared Ihe air and hroin;ht both t'oiicress 
and tb(‘ nation a meusuruhle steii nearer to lln* Hue 
solution of the ]irohl(‘ni 

'I'he causes which retider Hie (oiisiiueHon and opt'rii- 
lion of the \inerleaii-liuUr slil]is unprohlahle me two 
fold First It costs more to Inilld a ship in our Minis 
than it does In forelKU \nrds and seeondh, hinmse of 
certain hnrdiuisouie ninlk'iiHoii laws. It costs a (frenl 
deal more to operate them 

The first dltllenll,s should Is' met h\ dolnir e\ervthlii(; 
IsisslliU' In the 5Mi> of lo(.'lltMiiite legislation to remoM- 
the limidbii|i under wlilih mii slilpliuildeis lahoi , and 
to tills end ll would he iidilsatile to permll the Impor 
tatloii frfs' of dull of all muterlals which enter Into the 
eoiisl 1 iietion of shliis liiiili fill Hie Amerlemi merchant 
inmliie .\ few m'.U' mro mid foi' mi(ttil we know 
to-dav, the plate mills of this eoiintn uei4‘ selling ship 
plates at a lowei mst In t.ieii Itilialn Ilian lhe,\ could 
t«. holicht In oiii own \ni('in,in lariW It vvoilld hi 
a far-slKlileU iiollei on the pm I of mir stesd mills If, in 
Ihe endeavor to eneoiilace tiinil.mi shtnlnjlldtiiK, thm 
made It ii |iotnl to l.ii down ship plates In \meilemi 
.yards, at least at the same pine .is tin \ ,ire delinnsl 
to foiidKli slilotiiiilders If Hits 5\eri' doiii mid all Ihe 
uiali'rhils that eiitei into Hie i oiisirnellon of a sidp were 
IM'rinllted to i iiti i tills (otinlii tree of dull, the male- 
llals ('osl would he eonslderiihli lowensl .iiiil onr slil|(- 
hulldlnif \aids In spite ol Hieli tieiiM lalior costs, 
would, l)\ thru e\i client sisiem of mmia«emeiil and the 
HiliM-r-exeelleiM I of Hull plmit, he in a isisitlon to 
hllild, if not iis . hciiph al least lery eloseh to Hie 
price at wlihli lonnaio' is Honed out In forelifii yards 
The principal hnrdeii iiiidei which onr mercnntlle 
marine lahors, howi.\,i i.. tin. miieh greater cost of 
oiieraflon This (s dm to nahiln (irilhjuated and 5er.v 
hiirdeiisoine laws wiiii ri's|M'(| to Hie emiiloynieiit of 
seamen, their ac( oiiiniodallons food, and the \arlous 
recniatlons (foveriiinc lino eiiilihnnient As lonif us 
tills burden exists, our im ichmil itiarliie will he lieinilv 
handlcupptsl It^ flonipcl 11 ion with Hie d('p|esefi shlfiplnc 
of the world If Coimr. ss inspail of wasting Its time 
In frying to pass laxv - wI.hIi tike Ihe defiinel .siilfiriliig 
BUI are opJKised to the nn'st elementar} economic prin¬ 


ciples, would set lUelf seriously to consider a revision 
of oui navigation laws and the removal of the burden 
under w'hleh our deep-'ten trade Is curried on, wo believe 
Hint private capital would lie eucouraged to enter gen- 
ciously upon the task of bnlldtiig up a great merchant 
marine Before many yetirs we should he In a position 
to carry our own goods In our own bottoms and retain 
Uie $.‘«)0,(SX>.(M>0 annually which is now paid to foreign 
slil|H>wners. 

l,eglslarIon of this eharaeter would be well directed. 
It would receive (he endorsement not only of the shtp- 
|)lng Interests hut of the vast inajorlly of the people of 
the country There Is not a practical sliliiplng man in 
the 1 nlHal Htntes to-day who does not believe that, If 
tberehy Hongress (pjve our inercliiiiit marine an opisvr- 
tiiiiify to demonstrate wbaf if eouhl do In a fair Held 
with no favor, It would ultimately regain the proud 
position which it held In the middle decades of the last 
ctiiHiiv 

The Chemist as a “Trust Buster” 

iN the last report of the Itiireaii of Mines, Director 
Holmes made a stirring uii)H-nl for (rovemiueut aid 
III heliiilf of Industrial reaeureli He pointed out 
that the I >e|iartjnent of Agrieiilture sisuit about ns mu< h 
for printing and binding alone as the Bureau of Mines 
for H‘KeuHh, and this dtsvplte the fact that untold mil¬ 
lions could he added to the e aiiitry’s wealth If the <lov- 
(Miimeiit scientists were given the opportunity Altlnaigh 
he did not say so. he prohnhiy desiailred of Interesting 
our poinillsHe eongresHmen In hW plans, apiioreiitly Im 
(HUSO farmers, having votes, may ask Congress foi any 
thing and obtain It, and lasmise mines are owned hv 
(iipltnlists who ate not In lugh favor Just now Betiig 
a mere scientist he did not understand how theH<> proli 
l(.ms should )>e iittai ktsi Instead of talking eionomles 
and 1 onservatlon he should have talked “trusts” and 

'l'ln‘ ,Seiietary of the Interior understands these 
Hungs hettei A sdentllh man would never dream of 
eolivertlng a eliemteal dlsiovery Into isdltteal lapltul 
Now that the S»s'retarv has shown how Ihe Rlttman 
pHM-ess of iiK reusing the yield of gasoline may' l«<snne 
a means of thwmting the deviltry v>f Htandard Oil, lie 
will know how a ehemleal formula may ho nilraeulouslv 
Iriiiisfonmsl Into a battle cry of frevshaii from trust 
loiitrol, how iHilitles and selenee may he iinltisl, and 
how Hie millions we inssl for research may he obtained 

Back of .'s«>eretary Ijviic's public uniiounccment lurks 
the sidilt of iinlagoiilsm against large corisiratloiis 
that has niiiniatisl the iireseiit Administration We had 
thought Hint the fangs of the Standard OH had hisui 
drawn long ago and that It had lieeii reduced to tlitrtv- 
tliHs- hiirinh'HH parts W'e had tliought that the onlv 
inarktsl development In IH'trideum retinlng of nssMit 
vturs—the Burton process of craektng—vvas a develop 
meni of (tie SiaialanI Otl Compunv of Indiana alone 
In the face of the well-known state of the art” ns 
putiuit law vers ((■nil ll. Secretary Ixiiie makes th(> nli 
hind statement Hial 'for some lime the Standard oil 
Companv through the great amount of moiiev al Its 
eoinmiind. thioiigli Its emplovineiit of exis'rt eln'iiilsts 
and through Its extensive orgaiil/.utlon, has liad a Idg 
iidvantage over Ihe liah'peinh'iits In Ihe production of 
gasoline, this comiain.r having a patented proeens that 
obtains for it ns nunli as three limes the amount of 
gasoline from a given (lunntlty of jielroleum as the 
Independents now obtain" This, we presume. Is a 
vell»>d reference to the Burton proov'Hs. which, we re- 
))eal, was developt>d by the Standard OH Companv of 
Indlaim alone ‘'There are two or thrvs* other large 
(xirporatlons.” etmllniieH Secretary Dane, “that have an 
etllclent process for the luaiuifacture of gaaollne, but 
the indepiuidenlh as a whole have never Issjii able to 
iiliproacli Ihe results olitaliied hv the Standard OH Cora- 
I>nny Now the Federal Oovernmenl, through the ef¬ 
forts of Dr UIttmnn, proposea to make free, for the use 
of all of the iRsitde of this country who wish U, a 
(irocess that Is confidently exiiected to Increase their 
yields of gnsollni' from crude jietrolenm fully 2W) jier 
cent and iierliaps more" 

'The publicity metlnsls w.hlcli have l»een adopted by 
Secretary Dane must Im offensive to every real sclentlOc 
man Dr Rlttmnn’s prix’css is still In the lalioratory 
stagv It Is contrary to the unwritten <s)de of sclen- 
title ethics to exploit an undeveloiied Invention In 
lids cheap promoter fashion When It Is consid¬ 
ered that manv tliousaiuls of dollars must still lie 
exiiended to aseeitalri whether or not laboratory auc- 
eesN can he duplicated on a factory basis and that much 
liigenulfv must la' exerelsisl In devising pressure re¬ 
torts which will work dav in and day out with the 
r**guliirlty demanded by a commercial enterprise, the 
Secretary’s announcement must he considered as reck- 
l(>ss . 'I'here are oil rentiers enough In the United 
States of America who would gladly have conducted 
cxi>criments on a sultlclputly large scale to ascertain 
Just what we may exisat of Dr. Klttman’a Hiveatlga- 
tloiis, hut Until those ox|M>riments had been made It 
was wrong to mislead the public by rushing into print. 


If the Secretary*! itatenent had been more goanted 

and accurate, even Its premature publication might have 
lieeti ovcrlfKiked. As It stands, it presents an absurd 
picture of the control supivosedly exercised by the 
Standard OH Comjvany on the development of the 
petroleum Industry on Its scleutlflc aide and of the 
miracles that are to be achieved In building Up a coal 
tar chemical industry comiiarable with that of Oor- 
maiiy I^et anyone read the paper by Brooks, Bacon, 
I’ndgett, and Humphrey In the March number of the 
Journal of Induatital and Knginccring Chemistry and he 
will learn what the state of the iictroleum refining 
art renllv Is and how much has been contributed to our 
knowledge of “criickltig" distillates by English, French, 
Uermaii, and Uusslaii chemists Anyone can take the 
old Dewar and Uedvvood jirocess, ui«)n which even the 
Burton Is only an imiirovemeut, and work It with 
Hucces.s. 

lUiemlsts will he even more amused by Secretary 
ijHie’s conception of a coal tar dye Industry founded 
on the basis of Dr HlttiuaiTs uudovelopod laboratory 
discoveries An.vonc who has rend Dr Bernhard C. 
Hesse's analysis of the coal tar dye Industry of tJer- 
niuny, made for the (leneral Chemical Company, must 
bo convinced that even If the Hlttmnii prociRis Ive car- 
rle<l to the most brilliant comincrctal su(x>esH, we must 
have something more than cheap raw materhil with 
which to make synthetic drugs and d.ves There must 
bo co-oiieiatlon between Hie dye user and the dye maker. 
The inanufaeture of coal tar chemicals Is an ecomanle 
rather than a teihidcal piotdem. Hundreds of liiter- 
uusHute products must he handled in a way that Is 
dlstlnetly forlddden by our anti-trust laws We have a 
small eo*il tar cheintcul Industry now. hut It can never 
grow to the proporllDiis of the (Icriimn trust-txaitrolUsl 
Industry merely because the Rlttman process may give 
us cheap Iveiizol If tliete Is niiv doubt about this, eon- 
shler the following from thi* “Uvs'oinmendatlmis of the 
New York .Sis-tlon of the American Chemical Svadety on 
Ihe Knlaigemeiit of the Coal Tar t'ht*mical Industry In 
the United Stales" 

Heuzol, toluol ttuil tin* llk(' arc prishued In anlBclent amount 

tiidiistry of a miiaiiltiiili. sutBili'ilt to Kupiilj the I'lilttsl Htatos 
marki't, the nopnratlnu of Hit'so uinterlals from the gas tiint 

.nrrli,* them Is ..lout upon the markiU iind tlie ilcmand 

(Imrcfor TUvre Is no Inherent defeil In onr (sdie Industry 
with regard to tin* nitlliil making of these things, the only 
(piestlon Involv'd Is whether It he more prontahic to horn the 
lx nod, toluol and the like (ontatned In the gas as a fuel than 
to separate them from the gas and from eai h other for puriMises 
of sale Ample supply i an l>o proelded hefor.' anj plant that 
loiild n» Is n*ol and the like for dvesliilT makliiK could he 
ereited In the I'nlted States, and tliereafter the supply of 
these malerlals .an rtadlly he kept tip to riiiv nxiiilreineut 

.After that one bus a feeling that fleruiany may eon- 
llnue to sing Dlel) t'atcrlaud iiiagst riihlg stilu," 

Scientific Remearrh in the Public Health ^rvice 

NE result of the national health Insurance low 
recciitl.v put 111 op<*ratlon In (Ircat Britain Is 
that the British government Is now making a 
llbt'ial Hiinnal oxisunltturc for medical research Thi' 
law provides that a definite {Kirtlon of the funds con¬ 
tributed by Parliament to the Insuruiiec scheme shall 
he siH'iit In research, and this amounted In 11114 to the 
resiiectable sum of £5(1,(kxi 

It IS an Interesting coincidence that the United 
Htntes Coverumeiit lias also quite rosmtly placed its 
work In imHiicHl research on a firm footing by mat<‘- 
rlully enlorgliig the scoiic and resources of the PuhMe 
Health .Service A law eiiuctiHl August 14th, 11112, eon 
talued broad authorization for InvesttgatloDs of "the 
dlse«Hee of man and conditions Influencing the profiaga- 
tlon and siiread tlicrwif. Including sanitation and sew¬ 
age and the ixvllutlon, cither directly or Indlreetly, of 
the navigable streams and lakes of the United Htates.” 
and a year later an aidiroprlatlon of |200,(l00 was made 
for field Investlgatlpas under this aiithorlimtloii Addi¬ 
tional funds were authorized for enlarging the work 
of tJie Hygienic Dahorntory and for other incidental 
purposes connecterl with res<>Hrch 

According to the annual riqiort of the service recently 
Issued, the last fiscal year marks the beginning of a 
new epoch in the development of medical research by 
the Oovernment. The summary of the work done In 
this direction by the service runs to 117 octavo page*, 
and ia a remarkable rerxird of beneficent activity 

Among the diseases of man Investigated In the Gov- 
eniment laboratories and hospitals and In the field were 
berilieri, diphtheria, endemic goitre, hookworm dlscaae, 
li^rosy, typhoid fever, malaria, pellagra, trachoma, 
ttiherculosla. typhus fever, and various (Kt-npatlonal dia* 
eases. These studies also entailed the investigation of 
aanltary conditions; sysiemaric atudle* were made of 
rural sanitation, schtsvl hygiene, Indurtrial hygiene, and 
health organlaatlon and administration. Ijietly, Invest!- 
gatlona were made on the pollution of river* and coastal 
waters, the disposal of sewage, and the treatment of 
Induatrial wastes, These undertakings entailed a latfO 
Increase in the research staff of the aerrioA, 
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N«tet on tlie War 

Aft«rtnftth of the North Soo Fight.—Probably, when 
the history of the North Sea fight between battle-oruiserB 
is written, it will l»e found that the 2fl-lfnot “Lion," 
“Tiger” and "Prinetiw, RoyaJ” were opposed to the 
“Doerfllngor,” “Seydlit/." and “Moltke" of about the 
game gpeod, and that the “Indonutable" and “New 
Zealand” of 2flt^ and 27 knots wer«i oiildistanoed. If so. 
after the disablement of the “Lion” and her withdrawal, 
the tliree German hattlo-oruisem poggegsed a heavy 
preponderant'e of ormor-pieroing guns over the “Tiger” 
andPntweBs Royal," opposing as they did twenty- 
eight 11- and 12-ineh guns to gixtecni 12 rMneh As 
we showed in a renent article, the German gung oui,- 
ninged the British, and, in view of their heavier gun fire, 
the fact that the Genuang even thim continued their 
dighl guggests that the Admiralty had given orders to 
.ivoid an engagement and save the ships for the big 
fleet engagement, should it ever come off. 

Two Hundred Miles of Trenches on 12-mllo Front,—\ 
eorrespimdent of Ihi' New York Timm, describing a trip 
along the line of the French, British and Belgian fon-es, 
speaks of visiting a stretch of fighting front 12 miles m 
length, on whicli the hue was so irregular and so in¬ 
tricate, that the total length of the siiecesKive tn-nclies 
with tlieir rigr.ng apiirooehes, etc , was 2(K) iiiiles Al¬ 
though this B<>oni8 to Is' an exaggerated estimatiC, it is 
hy no means inifxjssible under the l•o^dUlons of French 
warfare u« lieing now i-arried out on the eastern front 
Where the advance is made hv yards at a time, and 
cajilured trenches are addtsl to those of tlie suws'ssful 
advance^ it is quit,' ixwsihle that fniiii the foremost line 
facing the enemy, ba<*k to the rearmost tieneiu*s of the 
attackingforiHi, the total length, if the r.ig/ag aptirooi'hes 
ore taken into atviount, might wt>ll reaidi the high figure 
quoted. This will be umiersUKid if a study has been 
Ttiade of the moiieni sy.stem of entn-nehnieiit, os shown 
in our issues of October 2d and Dpeeinlx'T ritli, 1914 

A Oamand for I6-lnfh Coast-defense Guns.— Befon' 
till' "Gueen Eli«ils'th“ had done her suriirising work in 
reducing the Daniancllt-s forts at 2l,t)(XI vords range, 
Brigadier-tleiicral K N Weaver, Chief of ('oa«l Artillery, 
had rocoinmendisi the conslniclion of H>-ineli fiO-oalilter 
guns for the new' fort ideations at the eiitraiu'e to the 
Chesapeake Bay Hiioh a piis-e would !«■ superior to the 
l.'s-intdi naval guns on every fsiiiit of l•olnpa^»)Il The 
Fdswiek l.Vinch naval gun fires a 1,92.") ixmiul shell witli 
a iniix/le veliK’ilv of 2,,'’i00 f>*el }H'r setMiiul and a niuAile 
energy of S2,42o lisil tvins A eoasi defenw' .'Kl-calilier 
Ki-inch pieet', firing a 2,r)(K) |S)ulitl shell with etjual veloc¬ 
ity, would have a iiui/./,le energy of well over lOO.tXK) bait 
tons, moreover, bi'caiise of the high ciegrts' of eb'vation 
which could Ite given, it would greallv outrange tlie 
inch gun In view of the extraordinary increase in 
fighting ranges develiqaid during tlie war, it will be gixic 
isilicy to mount some Ifi-inch guns at all our existing 
difenm's, and iiarticularlv at Panama, and in the Philiii- 
piii*>s 

Obsolescent Battleships to the Fore. -Very interesting 
Is th(' fact that the bulk of the battleships which are 
ougageil in reducing the forts of tlie Dardanelles are 
ships whose li'nn of us»>fulness was supixisisl to 1 m> near 
Ms end That esLimate, however, was based upon their 
ability P) stand the test of Irntile on the high seas, in 
which work, if matched against modern ships, they would 
lie worse than useless For the iiartieular duly ussigiuxl 
iherti in the DardaneUi's, namely, that of silencing the 
guns of small oalllaT and limited range after Uie heayicr 
guns of fnun 9 4- to 11-inch calilafr have Usm dismounted 
ii\ such ships as the “Guw>n Klizabeth,” tlm "Nelsori’’ 
and the “Agamemnon,” they are admirably’ suited 
Their 19- and 12-iueli shells carrying large (barges of 
high explosives have (invved to be U'rribly destructive 
in wns'king gun |) isitioiis, blowing up inagaanes, etc 
Their armor of from 12 to Itl inches in thickness and the 
isissession of ihi' liwvy protective decks, which were 
given Pi ships from IT) to 'iO'-years ago, enabled them 
to withstand the attack of fi-and (Pincli shells with coin- 
tiarative iininuiiitv, 

Fight Russian Dreadnoughts Approaching Completion. 

-An important fuel affecting the naval situatMn in the 
llalUe, of which little public mention has lieon made, is 
that the Uuiwian fleet in thowi waters will shortly be 
augmented by the addition of eight new dreadtimights 
of groat size and txiwer, wliioh are nearing oonipletion 
and will probably go into commuiNioii during the prewmt 
year Four of tfuw ships, the “.Seliasfopol," “Petni- 
pavlovsk,” “Poltava" and “Oangut,” are dreadnoughts 
of 22,026 tons displacement, 22 knots speed, carrying 
each twelve 12-li)flh guns and sixteen 4.7-inch guns. 
They wore launched betweon Juno and Gotober, 1911, 
and work upoq^ them havdng been, accelerated, they should 
be in ootmnivion before many mouths hav« passed. The 
other four will be the largest baltlo-oruiseM afloat. They 
are named the "Ismalla," “Kinbum,” "Borodino" and 
"Navareao.” The dlsplaoement of these ships is 32,200 
tons, the spaed 38 knots, and each of them will carry 
th« eoonnous battery for a battle-cruiser of twelve 14- 
laoih |unt «od fkl-lnob guai. 


Science 

Vnlcaaelogloal Studies in the West Indies.—Dr R. O 
Hovey has been sent by the American Museum of Na¬ 
tural History to the West Indies to coiiliTiiie t)u> vul- 
eanological investigations that he began iii Hint region 
after the great eruption that destroyed St Picric He 
expevvts Pi spend aliout three months in studying, cs- 
pefually, the Grande Soufrihre ol Guudcloupi, Moni 
Pel<5, the tSoufrihre of Bt. Vineenl, and Uic lioiling lake 
of Dominica, collecting gases from the fuineroles, ni.iking 
Pwpcratiirc observations, and noting tin- chunges that 
have occurred since his last visit 

('oncentrated Cider and Cider Syrup. —These two lu'w 
produelH of surplus and cull ap(iles are described in tlie 
last annual reiiort of the U B Bureau of Cheniistry In 
muiiufacturiug the former the ajiple juice is frozen solid 
and the bloek of ice is crushed and placcil in a iriiln- 
fiigal machine, which removes the coneentrated elder, 
leaving the ice liehind. The product, wlum diluted with 
water, has praclliudly the flavor and (|IihIi 1 ics of the 
original apple juice. The conceiitraPsI cider fciinenlh 
very slowly at n'frigorator PuniKTatures, but at room 
Uanperatures ferments in a few weeks It is, of course, 
much i>hea|x-r to transport than ordinary cider (hder 
synii> IS tnaslc by elarifying and iKiiling down apple jukv 
and It is said P> In- of yaliie for tabic use 

The Auto-Irrlgator. —This i,h a new instrument for 
innasnnng the watcr-attra<-ting fKiwcr of the soil, dc- 
yised in connection with expiTimenls bv IVof B K 
LuingsPm and Dr L A Hawkins at Johns llotikins 
I'niviTsily It IS essentially similar to Lningsloii's 
IKirons-ciip atmometer, but the cup is buried in the soil 
instead of laung exposed to the air The exiM*riinenters 
have eATTied out a senes of measurements u|Min jKitPsI 
plants imgated automatically with tins device The 
rap'of water-loss from the imgaPir is found lo bi lugliist 
somewhat laP'r in the day than the tunc of niaximum 
transiuration from the plants Tlie rate of loss from tin 
irrigator then falls slowly, reaching it,s nmiimiini in (h< 
early moniing 

Effects of Grass on Trees. —This subject was brought 
into prommcni'e a few years ago by tlu' researches of 
H U Piokwng, of the Woburn Kxpenimiital Fruit 
Fann, in Kiugland W* have jircyiously noted in these 
columns Ins olmcrvations concerning the verv injurious 
inflnenrs'H of graas on orchard tn'cs, apparently dui to 
some toxic substance pnidin't'd bv tlic former The 
qu<>sljon has now bwii taken up at another Kiiglisli ris. 
search institution, yir, , the Ising .Xsliion station of tlii> 
llniv("rsily of Bristol Mr Barker also finds that grass 
W'noiisly impairs tns' growth, but tlie effeel is less 
marki'd in land which is grassi'd al the tinu' Ibc tn>cs are 
planted and remains so than in land which h tirst cul- 
tivaPxl and subsi'qui'ntK grasses In other words, Ins-s 
are ebb' to as'quire some degr'S' of iniimiiiitv from tlu" 
toxic «ff<H't in qucHlioti 

Salton Sea fell 42 inches (iunng the vi'ar ending June, 
1914, when the annual sample of Us waPT was eolhs'ii'd 
for analysis bv the (’amegie Defmrtnu'iit of Botaiuial 
Research The annual con<x>ntration of tlu- water is 
alxiut IHpereonl During tlu year in ((ueslion the total 
solids incixtased from LikKt lo LINO parts per 109.999 
During 1914 the ("amegie botanists also nuule a colhs- 
tlon of the algw growing in Salton Sea with a yiew lii 
deP>nninmg whether them' plants are ri'sponsilih' for 
dejHisits of tufa, os has reeeullv Iss'ii suggested li\ Jones 
and Walcott Biratlar ni\<>sUgations hnyi bisui nuide in 
the Lake Lahontan basin, where ri'innunts of uigie Imyc 
liccn found in all the tufas exis'pt (he tliinolilic form 
Isalioratory expenments on the siibjoci arc iti (irogrcss 

Biological Relationa of Atmoapheric lonliatlon Some 
recent studies of U A Spoehr indicote tliat siinlighi and 
ultra-violet light, in addition to their dinsu pliv steal 
and chemical influence on iniporlant plant iirocesscs 
also affect these prooesscs indirectly by affecting the iiii 
surrounding the plant The effect is csi«s'ialh noiKc- 
able in the respiratory activity F,\ixrimcnts were 
earned out m which the only variable factor to wimh 
plants were exjioHed was the air of dav on the one hand 
and of night on the other Air drawn from oul-of-d(«)rs 
was freed from its emrbou dmxide by nn'iins of eo.irsc 
soda-lime, then drawn over the plants kc|)l in (he dnrji .it 
(smstant wnditions of temjaTatnre and luuiuditv, and 
Anally through a standard lairiufii hydroxide solution . 
in Meyer’s lnlH*K Th<> rat(> at which carbon dioxide 
was evolved by the plants was found to be rt'gnlarly 
higher by day tlian by night. It was thought tlml this 
difference in respiratory actniiy might be due lo yuria- 
tions III the ehemieal activity of the almosplicric oxygen 
as indicated hy the values for atmospheric lomzalioii, 
and this was tested by duKihargmg tlie air bv jiassmg it 
between the poles of a senes of eU'ctric baltencs Isfori' 
it reacliod the plants The diffen'neos m resjiiralory 
activity lietween day and night were found lo be ninch 
reduced under these conditions. Without tins di'ioiiizing 
process the oourse of the rate of eorlsin dioxide oy elu¬ 
tion showed a marked similarity with the values generally 
given tor utmoapbeno ionization Wheal seedlings were 
found most oonveaiont for usa in thase experiments. 


ABtronomy 

Rotation of Two Satellites of Saturn.—Observations 
made at tlu' Lowr'Il Oliscrvalorv on the varying bright¬ 
ness of two satcllilc.s of Saturn, m/, . Mimas and Kncela- 
diis, indical. that ihcMc rut.itc uii ihcir nxc- iri 

jx-riods idciilicul uilli ilciM’ uf fli, I, ri'vi.lutKiii around 
tlu' iirimury , i , , th(\ Im.Iukc lik, ,,iir „wii iiusm, and 
probably like HUtclliP - n' lunilU 


near Gem 
del mgiiisli 
('operjiKii! 
snrninil ol 
roiiiidiiig regn 


the ^ 


The “Parsec" - This cunv ctiicnl unit, siiggi sti d by 
Prof Turner, and um d l'\ (he a-lrundiiu r-ruvnl Sir F 
Dvson, in a nicnl diMMun-i ai ilu Kuyul InMitiihun, 
has not vet txH'ii dcliiicd in aii\ dutuin.iu h k the 
di-taiKi at vihidi a slurs parallax i- nm -(■( (uiil ul urr, 
or 29<j,2»).") tunes tlu distaiucel tin (lulliliuni Ilu sun 
If till' sun wen iil .i dislaUK u( 1 |misc.' il weuhl Mill 
be one of the brighli s| slurs iii uur sl,\ with ,i ni.igujtuile 
of 9.') II distant 1(19 jiursis s ps niagniludi would Im' 
19 Most of Ilu stars wilhm tlu rangi id uui tcli'- 
HCOJU'S arc believed Pi be within u ihslunec el I.IHX) 
pursees 


Remarkable Stellar Velocity Hes'ent observiilums at 
the Mount VNilsoii Ol'servaPirv on Ilu slur O \rg S 
11.129 iiuluRp Ihul It 1ms .1 reinarkalilv ru|)ul motion 
in space It IS a slur of tin 9 2 inagiiitudi', h.iving a 
cur. fully dctcriniflid parallax of | 0 (),!b second uiui ii 
projur motion of 2 71) seconds annnallv iN ladml 
motion, as dclcrmiiu'd upproxiinaP Iv with (lie spis iro- 
grarih. Is 4 299 kilometers ilS9 miles) |>er sei und This 
gives for Ils lUtniil xcloelty in space .i"" kilometers I, (VS 
niilesi per second, whu'li far i xi-i'i ds tveii tlnil of the 
famous star < inxniihruige 1W9 'Pile average velocity 
of a slur III s|)Uce has been esimiated al about 21 miles 


The Magnetic Field of the Sun IVof Hah* and Ills 
iissistunts have eontmned thin fruitful iiivI'stigations 
of this subjis ! and during llie past venr 27 sfMV’lruiri 
lines, ,ill onginuling al < omparativ i h low hvels in the 
solar .11 iiuispluTc, liave bis n fouiul to show Ilu Z(i man 
cff.<( and belli e tlu (vislenii of the sun's general 
niagiii lie III Id 2'lu' elenienis repri seiiteii by I lu sc lines 
aie iron '19 linesi i liiomnmi 'S’, nickel ill, vamidnita 
(2), iinuh untied ill The disphieements due to the 
general lu Id ap|M'ar lo be eonhned lo tlu lower levels 
of the solar atmos(ihere. Ill hiirmonv wilh previous oh- 
serviilions on tills sulijei I The nieiisiirements show 
that the \( rtu id ml. iisitv of the general lu Id al the jsil.'S 
lUH.s from n value ol .7,") gausses for the vviukesl lines 
P) 19 gaiissi s fin the stiongest lines vet found to show 
tlieelTe.l \ pielniiiiuirv utlenipl lo di l.sd the.Stark 
effi el due to .'hs'tne lUdds in siins|S)ls has not thus far 
yield.'.l an\ posilive results 

The Stars of Napoleon Cainille Flamtnanon, willing 
ill A' i s/'e)eo>o), iis'onls w illi much giislo tlie lu. I I luU a 
(termun imiv.-rsitv on.i' sought to euir\ favor with 
Niipohsiii bv d.'iluutuig 11 gioup of slurs to him In 
1N97 when tlu l■’^cm II conipu roi was m the sumnnt of 
his isiwer tlu I iiiversKv of I.i iji/ig issui d ii stnl.meiU 
to t he leiiriusl woi Id -i t ling foi I li 1 lie reasons w hieli had 
led It “ lo cons.s'uile lo (hi glorv of his niiiji si v \u|sihs)n 
tile s(h|s of l!u svvoril and 111! belt of Orion" These 
stars w.'re not to .oiistituP ii new eoiislellalion, but an 
asli risin in ilie l■(lnsl( Ihition ol Orion bearing (lu s|Msial 
inline of 'Slelliu \iipoleonis ’’ jusi as u eiTtllin group of 
Slurs in 'Piiiiriis beiiis the imnie of llu' I’leiades and 
iinolher (he llviiihs, . le The iiead. niie nniioiineenii nt 
(iinlailp'd inn. h fnlsonie pinise of \iipoteon, iiiul pomteii 
out llu Hppropri.ileiu ss of giving ho imnie lo a group 
ol stars Mirniountiiig Ihe e.inslelliilion of F.rulanus ilhe 
I'o) the numesake of Ihe terrestrml river near which 
Xiipohsin won his early victon.'s 

Mounting for the 100-inch Telescope The last an¬ 
imal reiHirt of Ihe Mount Wilson Ohservaloiv states (hat 
all tlu' larger parts ot the mounting loi tlu 199-ineh 
relhs'tor (which will he iniu h tlie liirgi si t. leseiqH' in the 
world) will jirubablj lie assembled al tlie h’ore River 
sho|is, win re they liavi' btsm ennstriieled, in tunc to 
lurniit slnpinenl to Pasiuleiiu, n<i (he I’ananiu ("anal, 
early this venr Meanwhile the smaller pans and 
a. (I'ssories have b.i'ii under consl met Ion al the observa¬ 
tory Tlie dm iiig-eloek, whieli Is nearly eoinpletiil, 
nijuiH'd inorti than lialf a ton of bronze costings and 
nearly' 1' i tons of iron eastings, in addition to the 2-ton 
driving weight The etreular sl.vel building for this in¬ 
strument IS .’onipleP' up P> the rails which ivn> to carry 
the dome Ttuv latter has Iveen built in Chicago and is 
about Ihiislied Tlie Iniildiug and dome will probably 
bo eotntiU'ted next summer so that the nuiunting may 
Ik! set on the jiii'r in the anluinn Meanwhile gcxid 
progr.sss has been mado with the cajiilal task of gnadiof 

and figuring the great mirror. 
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The Principles of Radio-Telephony 


A Review of Recent Progress 

By John L. Hogan, Jr. 


relay. Uaed in IftOT teats for 
tsIkinK two hundred miles by radio. 



Fessenden spark Interrupter. Type used in IMl to 
aecnre ten thousand sparks per aeconiL 


R ATHotki.KI'IIONT. or tho transmifwloTi of vocal 
hy “w ir(‘U>ss,” lioiirn iuu< li flic •<»nK‘ rctiitlon 
to wiroloMH 1('loj;rii|))n uiro l('loiitiot),\ (Ioch fo onll- 
niirj lino loloitrniiliv In oiioli ohs<‘ of tolo)i:rai>hy tho 
tiananilHfiion of < on\oiitlonal slttmiN roiircHeutluj; let- 
tiTw of tho alplmlK'l K noooun)llHln><l bv >tondlnjt forth 
electrical lmtiulnoH In slioi I and bin;; u'rouiw, correspond- 
IJiR to dots anil ilasbos, oitinn inlo free space and 
culded onl\ to tho oartti's surface (as In radio) or 
nloiiK a conduottnc wire In cm h telephonic case there 
are aeul o;it snbstnntliilh contlnnoiis streams of small 
elc<tric dlsfurtiHiicos, ki tlioinsehos bsi rapldl.v re<Mir- 
roijt to jirodiicc Jinll;IdiinI olli'cts of sonnd, which 
are fpilded ell her b> a wire or hy the earth’s s\irfiic<‘, 
these streams are modulated to conform to th(' convou 
tlonal v«s'nl sounds of language by sonic change In their 
characlorlstlcs 

111 line tologrnph; If Is usual, b> us<' nf a "Wey,” to 
start and stop a continuous flow of current at the tie- 
ginning and end of each dot and dash, though some 
motlKMls of Mors(> (riinsmlHsloti use currents which are 
autoiiifillcnlly liitonii[itod or retersed at a rate high 
ciiinparcd to Hint at which the key la manipulated iti 
these latter cuhcb the telegraph key aerves to turn on 
and off the stream of rapidly rwurring Impulses The 
recciitlon Is cffectwl, when direct current Is used, hy a 
sounder which clicks at the beglnriltig and end of each 
liui)Ul,se, or. In the alleriiatlng or fiulsating current cam', 
h,t a telephone which gives out a musical tone ao long 
as the sending kev Is held down ainl thi' stream of Im¬ 
pulses is iKTiiiltled In How It Is obvious that either 
methiKl gives the receiving o)K*rulor knowledge of tho 
length of lliiie the key Is ilopressisl, and therefore the 
alillltv to re-wrlle dots and ilaslies (short or long slg- 
iiiils) fornusl hv the sender It is fspiallv < lear that If 
(lulsating or nltcrnnllng (tirnnl Is tim'd, with a tele- 
phoiK' receiver, thi' wirlafloiis In II nnisl 
occur at a rate lo vvlibli the lecelver will 
respond lo iinslin'e a uiuslcnl tone, or say 
from 20 to .^lOOO ev('li>s of ('liinige In each 
sound since otherwise Itu' receiving op 
('r.ilor (onid imt deli'riuitie Ihe duration of 
each signal 

In Imlbi lelcgrniihv 11 Is customary to 
priHlnie Ihe re(|uii('(l dots and dashes hv 
siiirllng Hiiil sioiiping gioiips of sparks, 
em ii of wlinli I'nills ,i (min of I'lectro 
inagnelie wives In the "ellier" which 
w.ives Ir'ivi I til tin icielviiig sliillon \t 
tin reCMvei III! impulse eori esiHinillng to 
eiieli wave (mill is tmnsloinied into a 
piilsi of (uiieiil and sent Ibioiigli a tele- 
ivtione IISIIM'I 'J'lnis if a iloi Is signaled 
bv a sbort gronji of simiks .Kimilng nl 

('eivei III' lele|iboni will be subjis'leil lo 
Ihe ailion of a slimt grn'iii of eurieiil 
I'lilses at llils same late oi Iretjneiiev. and 
will glvi' oil foi an nistanl a iiiusli'al lone 
of llie fiepnemv 1 iKSi pi'r second, which 
('orres|ioiiils lo abiMil llm sev'ond 0 nhove 
inbldle ( on (lie nuisnal st'ab' This short 
tone signifies to llie iis't'lver the transmis¬ 
sion of a iMoisc (loi, as a longer lone 
(pnsluct'fl by a longei grou|i of wave trains) would 
mean a dasb, and ii is bv lln- variiais comblnattoiia of 
these dots and daslo's In niuiiotoue tliat any written 
mi's-sage may bi' sjs'lb d oni bv telegraph 

Hut In w'lrt' leleidioiiv conditions are somewhat dif¬ 
ferent Ill the first place It In not required to signal 
mere time intervals, but tin hnuiun voice, with Its mul 
titude of li^dCctloDH and ilnv variations, must lie carried 
to the receiving station and there reproduced with fidel¬ 
ity In the second place, the current which carries the 
voice vlbratlous must not In itself have any fluctuations 


iiiiit-ss these (KTiir so rapldlv that they will produce no 
nmrkerl (‘ffes'f on the receiving telephone. r>tberw)se a 
listener would hear a continual loud noise or tone 
which would sadly Interfere with the trausmtsahM) ot 
articulate speech Thus, for wire telephony, a steady 
flow of direct cnirenf has been adopted almost univer¬ 
sally as the volce-ciirrying medium, and speech-wave 
vibrations are sui>erlmposed uimn this direct current 
and reproduced as sound waves by the receiving tele¬ 
phone Nevertheless, It has lieen demonstrated that 
easily understood sjieeeh can be transmitted by the use 
of pulsating or alternating current, so I<mg us the varia¬ 
tions are suttlelently rapid to produce of Ibemselvea 
only small effects at the receiver 

In wireless telephony the retiulremeiits are analogous 
Direct current eaniiot he transmitted through the air or 
■ether ” from sender to receiver, and no It liecame neces- 
sni.v to devise a method which would produce In the 
ret'elving telephone a steady or practically unvarying 
stream of direct current When it Is considered tliat 
111 radio-telegraphy each train of waves creates finally 
a pulse of direct current. It Is not bard fo see that If 
the train of waves were sustaine;). or Indefinitely 
lengthenevl. Instead of being allowed to cease at Ihe end 
of each Hiatrk, the resulting direct-currant pulse would 
likewise lie Indefiiiliely lengthened into a steady flow of 
direct current Or. alternatively, one might set up In 
the receiving telephone very rapid Impulses (say at a 
frequency higher than r>.0(i(> iier second) by creating at 
the transmitter simrks which retmr at a similarly high 
rate and each of which gives rise to a train of waves 
mid a resulting pulse through tlie telephone. Impulses 
of such high frequency cannot iiroduei' strong Individ¬ 
ual effects In an ordliiarv telephone earpiece, and so by 
their use no Interference with s|>oeeb reproduction Is 
made Thus. It Is evident that as scsiii ns apparatus 


had been devised for setting up a long stream of aua- 
talnt*d waves, or u unlforin series of wave-tralmi at 
rates above 5,000 per second, one of the biggest obsta¬ 
cles In the |iath of radio-telephony had beeti overcome. 
The largest problem remaining was to find proper ihr 
sttuments for UnpresslDK the speech vlbratlona upon tfte 
emitted electromaguetlc waves In such a way that their 
Changes would affect Hie receiving telephone jaepot- 
tlonally and ao reproduce the vocal eounda. It Will be 
noted that little has been said of the apparatne at 
the receiver, which collects the radiated waves and, 


remaluliig In op«*rutl(m coiitltiiiously, converta them Into 
current capable of operating a telephone The develop¬ 
ment of this group of liistrumenls, of which the easen- 
tial element la the proisirtlonally resiwmslve “detector,” 
was in itself a tremendous task involving a most radical 
deivarUire from the typical receivers of early “wtreleaa” 
telegraphy, and it was soon after Its completion that 
the solution of radio-telephony was found. 

Since spark transmitters were already well known in 
the art of wireless telegraphy. It Is natural that the 
first work toward producing oscillations and wavse tor 
telephony was with apparatus designed to make groups 
ot waves at very^ high frequencies. A photograph of 
one of the earliest Interrupters, of a type which before 
inoi was used hy K. A. Fessenden In connection with 
high-voltage direct current, is ahuwn hsrewlth. The 
original lustrument was Intended to allow siMrklug at 
The rate of K),00() )a*r second, and with It reasonably 
giHid speech was transmitted by placing In aettoa with 
its aerlal-wlre circuit an ordinary carbon microphone 
telephone transmitter, which rapidly changed Ita elec- 
ttlcal resistance when spoken Into and ao mudlfled In 
accordance with voice vibrations the amount of current 
passing Into the antenna At the receiver the current 
passing through the telephone earjfiec* was forced to 
vary os the sending aerial current was altered, and 
articulate sjieecli was thus reproduced. In siilte of care 
In building the rotary interrupter si<ark gap, there were 
sfune small Irregularities In Its action which caused at 
the rw-elver such Interfering sounds as are soraetlmes 
heard on a “noisy wire’’ ('onttnued work along these 
Hues resnlfcsl In Uiter intorrnpters, but the simulta¬ 
neous development ot the radio-frequency alternator, or 
dynamo for the direct production of electromagnetic 
waves, provldevl a Initer Instrument, and the Inter 
nipters were not much usi>d for some years TJpno the 
adoption of the alternator* It at OMO be 
came tsstslhle to produce pertoctly uni 
form streams of sustained waves. To 
apprcs'lute this, It Is necessary only to 
iinderstHiid that the radiant wave* of 
wireless signaling are set up by rapidly 
nlteriuitlng electric current In a system of 
leilal wires or antenn®, and that as the 
frtsjueucv of reversal or alternation of 
thi'se ('urrents grows greater and greater 
they set iqi clectroraugneUc waves which 
radtnt<> more and more effectively. Alter- 
natlng-curn-nt dynamos used for power 
and lighting ordinarily are made to pro 
duee from 15 to «0 or 120 periods or c> 
cle« of reversal of current in each eecoiid 
Machines for sisxrtal puriMisea are built i" 
generate current of 500 or 1,000 cycles, 
but since even these relatively high fre 
queneles cannot create vlgoroua radiation 
in 11)02 and 1903 a 10,000 cycle alternator 
was bnlli and used for speech traumuls 
slon, which firoved quite sattoflietoo 
though luit entirely perfect To aecnn 
better ladlatlon it wae neceonary to tisi 
still higher frequencies, end therefore, in 
1900. there was completed a dynamo glv 
Ing current of 80,000 or more cyck>s 
which could be connected directly to an aerial dmifi 
and which would cause to be sent out a steady Htraam 
of waves. These, when received and "rectttted’’ by th' 
detector, gave In the telephone at the listening station 
a steady flow of current which WM ideal as a h eyis 
wlrekaas speech tnmshtlssloa. The available pWrer ws- 
greator than that obtainable when toe gpaik Intagropf 
era were oeedi end this permitted talking to gtoator 

•U 8. Pst*at' T<KI.T8T; etmM let May fNlh' AMlf 
Aagntt lath, leoa. 

tCeseMtg «a ftft 



Early Fessenden 50,000 cycle altemster, showing driving motor, OMatorahaft 
and belted pulleys. The dynamo is in the center. 
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Tlw Book* of 11HL4 

rpHK aceowpanylnic chart, <»atpUed by Fred B. Wood- 
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r the prevlouB year, and each auct^eedltiii year 40 (310 to 204 In 19i;{) Juvenile bookH, Oeueral M( 


> increane, unUl 1U14. with 1,03K tlUes In 


B anil KMHayw. HuKliK»Kt), DomcHtic Ktimomy, MuhIc, 


I ward Waablndboo, U. <1, ahwlnf the number this claea, comes within 16 of winning the highest place and (lenoral WorkH i 


and Wild books published In toe United Btatee dur- and crowding out Fiction. 


Ing toe year 1814, presents some Interesting phases. Tlie marl 
A fid«noe at the chart 

Hhows a rabatantlal pyra- . . . .. —- 

mid Of btoctai or sections, 

each botag marked with mmi .mI n 

names and figures and rep- 

resantlag toe various dlvl- »tWWki ,1**** y SI 

Ktoos.or ctasaee Into which, 
tor coovonlenoe, the bo<*8 " W b 
of the year are divided. TwrUrr* 

The flgurea are taken J— — 

from the PuWtkert' Week- i SywS it r— ^'^*** 

Ip, and repreewit toe actual _ g .Jffi*.; - 

number of books (by title) 
issued during the year. 

The grand total for the nimSim ^ ““ ^ h 

year 1»14 was 12,(»10—Just j**- 

220 leas than the total for r Mtieiii-^ 

the year 1013. Of this *»v smwt* it«o tmumo vijim- 

number, 10,176 were actu- r“ T ^ ^ 

ally new books, and 1,836 

were new editions ^ 

A further Inspection of jkuku mm 

the PuhlittKert’ W vc kip [ " 

shows that American au- J ' 

thora contributed R,6«8 of wMs^umiiiMn, imm 

this total, and foreign an- J mthy m* «.asa 

thors, mostly English, the | _ ~nu«^ m* ~ 

remainder. [ _ 

The extent to which we | __ 

are further indebted to cnsrr •mum mm mhm «■ “i 

Europe Is shown by 2,862 " 

Importations, the largest --- 

numlier, .^30. Iiclng In the ^ ^ 

class known as Religion Number of bo<*s in various c 

and Theology, followed by 

240 lu Fiction, 237 In I'oetry and I )rama : 22.'{ In (Jen- in this cli 
cral Uterature and Essays The smallest nuuilHir of sUteut Inc 
iuiiKirtatlona was In classes known as Domestic E<-on Religion 
oujy (16) and Tiaw (16> ^-”^2 till.- 


Tlie marked Interest shown by all classes of readers 113 ( 677 t 


year, but the following s 





Number of books in various clasalflcations published last year m this country and in England. 


War Planes for Italy.— 
A Inrgi- order for Hcrii- 
pianos uilaptisl for « a r 
piir|s>Hcs Is said to liaxi 


this class of literature, well accounts for Its < 


Perhaps the most remarkable growth Is shown In the fairly steady ItK-rease 
iliiss known as Pm-try and Drama- no less than 902 PhlU«iThv shows a t 
titles being rworded diiriiig the yinir This class, as (408 to .i24 In 191.D. 

will l>e seen by referring to the chart, ikiw is t -—— 

cuples the fourtli plaw. a change from the ninth 
plais* In 1913, and an Increaim of 223 in the year | ' 

(from 679 to 908). !.f ' • „ 

ITils growth rwords in a very forcible manner 

a de<’lded movement towanl jssitlc and dramatic ' * 

IdealA which Is more tliau lis-ol, and may Is' 
lii-eded by thooe who read the signs of the times 
Not only have our poets of tiedaj held Ihetr 
own, but new recruits Ivavc Issm found lu the 
ranks of successfttl novelists, who. forsaking for 
a time the fields of romanis'. have ilotheil la 
dramatic form some of their most forcible ex- 
liresslons on the thucly to|ilcs <.f the hour 
In the lAIrraip IHpvM of March Ist, 1913, the 
writer called attention to tin- little nppnsHutiHl 
fact that the i)roiK>rtlo)i of Fiction lo the total 
inimirer of bisiks pubMsliisl Imil Ikhmi steuilll.v 
dis'llniug since IISW, when I be |iro)K)rtlon wu- 
161 per eeiit, lo 1912. when It was only 92! is'i 
'■eiiL 

We have now to saj tUnt this dn lminp ratio 
xliU rfmtiHMen, and the antnnl/ihinp flpHtm of 
8 77 per rent are i-orrei't for 1914 (1,06(1 out of 


Religion and Theologv also has a new rer-onl with 
1,032 Util'S and <xmii>s within 21 of Ftetion, showing n 
fairly steady liK’reuse each year since 1900 

Phllosojthv shows a gissl gain anil makes n new ixs-ord 
(408 to .‘KJ In lOPJi. and Fine Arls shows a gain of 


Is'ei) reiently jiluets] wltli the ('iirti 
pany by the Ilulian govcnimeiit 1 
U> Im‘ of liK) hopM'-power, and arc 
whisds for starting on Iniiii. and i 
to enable them to 1m> usisI at sea 
enpiible of sustiilnhig alioiit 400 pouii 



tiss Comiiaiiy has two iepreseiitiili\es with th 

Ilallnn naval ... to sm' Unit tin 3v 

ITS are properlj sel iip and [in paled as Ihc.v nr 
dellverisl 

Buildini; a Lighthouse on Shifting 
Sand 

By H J Shepslone 


» house eiiglnis'i 
triumph hi erisllng 
hig sand 'I'nic, sir 


This remarkahle showing should 
to all who think we pub¬ 
lish too much >'lctlon. j_ 

and tlmt something j' 

more mibstantlal than ' 

frivolous atorles should 
engrosa our attention. 

To understand fully 
how great a transfonna- I 
tion has been wrought 
one tiaa only to go back 
lo the year 1901 to find 
I list the ratio of Fiction 
to the whole number 
was 27.4 iKT cent (2,284 
out of 8,141). 

It la wortoy of note 
that a large percentage 
of Fiction publlsUftd In 
the United Statoi waa 
w ritten by American au¬ 
thors <669 out of 1,066). 

The remarkable 
growth of booka tdasaed 
as Beoltdogy »ad XkaMP 
oinlca iwciiiB to t 80 T, to 

RH boofea OH 
war* tartwd. ito toCMstoe 


Buildtof • IlfhthoiiM to Malacca Straits o 
feet long. 





MtosiHrttoto Bhrit liththwita 
to tlwi Matoaca Stratta. 


Retoeroand Lighthouse to the 
North Sea. 


auxlons time. Their 
novel home suddenly be¬ 
gan to move And to heel 













o\tT to onr Htdo Thp list grow inoro pronimncod JO* 
the lumrs wtMiI l>v. xo muc li so tlml Uic iiicii i oiild not 
kis'p tliidr foci, nod wore forced to roiimlii (IliiKiot; to 
tlic elevnied end of Itio strui'tnro Kvor\ iiioiiicnt llicv 
cvpcctisl Ilic (iilsson to tusd om'i nod tlirow II40111 Into 
the hcii \i d(i«ii, howo<or. tliov wore ro-i tied fioiii 
Ilic li pillions position lij one of tin' lonstriiotlon Pouts 
Afici iii.iii\ \M';ir.\ iiiontlis of work, wlicii it liceiin to 
look ns If flic ofTorts of tlio Piilldios would !»• ciovMiod 
nitli sill (css n torrlhlo kiiIo nr.isc Ttic nu-n woic 
linstlh Hot oft to Uio iimlidiind luit when IPc\ looked 
Ml ross the III Clip licit morning: thc\ lonid see no smn 
of tlie ontssoii, whh h hud disnppcniod hononth the 

'I'ho second nttoinpt howiwer, iiro\od siiccossful 
thmnjh HoM'inl times 11 hxikcd ns If the son would 
nunlii roll I hem of viclorj This sis ond inisson wns 
certHild> n mlp'hfv structure, incnsuiint; 111 fool li\ ,tii 
find, and towerliiK o\cr IMI foil hluih wlicn laniii hod 
Its sh(dl iilolic W(d>;h(sl 2d.'l Ions nnd ullh llii v.iiious 
liccoHMorlos uhonnl the wolk'ht wns ProuKlil up to soiiie 
tons It was tnkon out to the site In ihniko of Inc 
tups, hut 11 Miiddeu thunderslonu lomlup on the un 
wloldj strui tore hroke lisiso niid was wnshod nslnuo 
Al Inst, howoMT lifter iiintiv M'MiIIous delms, n was 
pulled and luishod, iiudped and ion\tsl to llio proper 
siKil Hero It was sunk the w.ilei pumped out, and 
the uioti, deseouillup info the tower ifinaitiei, roiuiuod 
the sand to allow Its edpe to sink deepcT nnd deepei Into 
the hank At the end of twelve mouths the hoftoiu of 
the lalssoii was hurled 7,'I feet helow low-wnlei mark, 
anil its wolpht Im reasisl to some tons Tlau. to 

prevent (>roslou, hupe uinitresses of In ushwoisl were sunk 
around the Paso of the tower, laid down hv Pont loads 
of Prokeu stone For tins pioleillve work alone over 
17(1,lltK) eilPh feet of hrushwood and (Mfi tote of liPsdv 
atone were iei|Ulsltloiied The tower rises no P ss IPnn 
771 feet nhovi' llu' top of the caisson, so there Is as nimh 
lielow the surfiiie as there is ahmi 

Three Years later the I'nifisl Stales llptitlionse 1 iiplu 
»a.'rs pUiUtisl an iron lowei on li'niirteeii Fool Itaiik ovei 
three miles fioni the spoies of Indawaio Ha\ In Ivvtmlv 
fi'Ot of vvalel As 111 tho I ,ise of the liulhersaild stria- 
ture a hiipe i alsson was hiiill on shoii, (owed out to 
the site, and sunk 11 pioved a (loiddesome and wearv 
pled- Ilf work, and a most aiivioiis time for all ion 
leriKsI 'Pile (alsson ii'fused to settle down propoilv on 
the shoal, llltlnp danperoush In one side, and It was oiilv 
hv the (‘mplovmeiil of heiiw welphts and hv vlrlliallv 
eieallnp a hod for 11 lleil seilmis froiihle was aveiled 
^\Uen the hnpe Inh h.id ilphled Itself <'onere1e was 
poured Into il fornilnp a solid elienlai ns-k sunk Into 
(he sand, and ,is Inin and free from ilhratlon as a pian- 
Itc Core 1 (Mill this foundation ilses a elrcuhii non 
tower, niioii which Is lawi lied a house for the kis'pers, 
(lie whole lielnp i rowned hv a lanlein 

The enplneers latest eoni|uest In erowidnp a diinper- 
oiis shoal with a permanent llpht Is the rei»*n1 iv eoin- 
plrted heaion known as the tine Fathom Ihink llpht- 
house In the Stmlts of Malaei.i, In the Fast Indies, some 
sixteen miles oft I he eoasi I nlil (pille recent l.v the 
waters here weie puanhsl liv a llplitsliip lull Itm pissl 
tlon Is verv open, and so e\|Hised to tlie full fiirv of the 
pHh'S that the ves,sel freiiueiitlv drapped hei am hors, so 
that Ihe wiiinliip hoiieoii hts'iime sonievvh.it unierliiln 
In this iiiirtleiiliir Instame, liowevei the caisson idea 
was iihandoned, niid ii'Ooiiisi' was h.id In piles disposed 
III I wo eonoelitllc liiips, the whole lielnp well hr.ieed lo- 
pether When It Is statisl Hint Ihe piles po down Into 
till snml till tliev tmiili solhl risk at a deplh of'_>s feet, 
and have eiii’li 11 total hnplh of some (i.'"i feet 11 will he 
seen Hint lliiir 1 1 iinsfei eiiee to the sip' ,ind (he iliivinp 
of them into till sea tied was no iiieiiii feat 

H'he piles whiili wile iieido ol steel and weie hollow 


■ III f 




III tloa 
1 Ihi \ 1 


Ihe nil'll 


liloWM III lap dillviied liv ,1 iiioiikev vveiphinp two and 
n half Ions dioppiiip I’lmii a li. Iplil of foiii feet \s 
the idles (llsii|ipi an d llilolhi s< ,1 p, d tpiv wiielenplli 
eiKsl Pv ilie a I till hiiii'iil of Iiiilhei se< lions Into (peiii 
eoni’iele was llieii poiiiei] 'I la so piles supporl a plat 
form some Iwintv fei I iiPovi tin surl.oe of IP. m eau 
upon wliiiti spiod,, ,1 prellv Ivvo-sloiv dw.lllnp wlieie 
tlie keepers live and wlieie file stores and oil are Kepi 
Thlrtv feel iliove lids field aloft Pv elphi Columns, 
comes llie lantern 

A New Enffineerinsr Medal 

L ICON'Mtli I' W \M)\ will! has lust lieen epsdisl 
pri'sldeiil III III! Viiierliiiii ('oiierete Iiisllliile, has 
offered a new pn/i p. p. awaided aiinuall} h.v the In¬ 
stitute to the iinlliiii III Hie best pnpei siihmlHis] to tho 
Institute durliip iln ven ( ompetlHim is res! rioted to 
inemlierK, nnd Ihe pipiis nnisi |„. oilplnal In every re 
spis'l and not pn i'iuslv pnlillshed elsewhere All 
papers Kuhmitteil l" Mm In-Hinp. for iiiildleatlon In the 
annual vohiirf are ei,P,i,i. to this eompeHtloii, hut 
lioard has the prlvlP pi of wlHiholdtnp the inediH iinv 
year lu which Oo pui ' rs of sulllcient merit are pre- 
peulcd. 


SCIENTIFIC AMERICAN 

Another Aviator Perteheti 

T o he ohiippd to record the death of another aviator, 
and espis-tall.v one of the ahllltv and chnrHCter of 
I nil oil! Hcaehev, Is a nmttel of preat repret. Put can 
PaidIv Pe a Mirjirlse to thoae who have wltiiessevl the 
s. nsalional feats of this lirllllHiit jierformer Beachey 
was drowned at San Francisco on March 14fh. when 
the wiiips ol his immuplane collapsi-d as he was making 
one of Ids lerrllle vertical dives, nnd he sank In the 
uateis of Ihe Pa> strapiHsl to the remains of Ills ma¬ 
chine 'I’he filial drop was made from a height of about 
tiMKi feet at Hie I'nnama-raelfie KxikwIHou, and after 
phiiiplnp foi a preat dlstauci* Insid down he attempted 
Pi sti.ilpliten his luachlue out for his usual graceful 
laiidlnp when (he wliips of Ids new nionopliinc a mil 
I till.. Ills own deslpn, and of excessively llpht pro¬ 

portions. ernmiiled up under the terrlrtt strain, and 
ininiiip oiei and over, he fell helplessly Into the water. 

He had |«‘rforined this feat repeutetlly with 1)1- 
pliines, and with his new monoplane, which was the 
fastest machine be had handled, he had a few min-, 
ules Pef.ire the accldenl snecessfully looped the loop 
and made an upside down lllpht He was considered 
the most foniilthiPle rival of the Frenchman, Pepoud. 
as a stunt performer, and In this connection It may be 
noted Hall it K elaliiusl that Benehey had the loops, 
splials. and dives that made Pepoud famous all flpured 
out limp Pefore the latter rs-rformer startleil the world 
with these feats. Put his backers imrslstently refused to 
penult him to carry out his plans until Pepoud had 
IuovimI them iMiHsllde 

Ueaehev was one of the earlhsit air men. hnvlnp per¬ 
formed for II numPer of years with little exhibition 
dlrlplPli-s hnvipp the well known clpar-slinped bop. Put 
Pe did not take up Hie work with planes for several 
vinrs after Hiese new oinft had IsHsmie well known, but 
almost immedlalelv assumed a l(‘udliip position ns one 
of Ihe most skillful and dartiip avlntors In the world 
Beaeliev was onlv 'll at the time of Ills death, but his 
Pillllant feats and modest, utiassumlnp dlsiaisltlon had 
iimde Pun eMreiuelv popular with both the public and 
Ids fellow rtvers 

A Seven-ton Giant Reptile Seven Million 
Years Old 

B I'TrWFKN seven and ten million .years npo. In what 
Is known as the Jurassic Ape, there lived a proup 
of plain M>|itlles callisl Dinosaurs, one family of which, 
the Sieposiiui Ida, m idnteil llxards. Is ts-rhaps the most 
fiintasHi and eiirlons In all natural history The most 
perfeel and eoinplete fossilized skeleton of Ihe penus 
.Sieposiiuriis. a smaller Praiieh of this remarkaldo fam- 
llv pi.vup Is on exhlldtton in the new bulldinp of the 
1 Vatlomil .Museum, .it Waslihiptoii, lust as It was 
found and dup out of the sandstone rock Near at hand 
is a natural size and very lifelike restoralPm In papiir- 
mm hi so weird and uionstroiis In apiMSiranee ns to give 
one the honors 

Back 111 the very early days of the world this armor- 
plaled ll/ard-like monster dwelt in the western imrt of 
the I lifted Stali*s In what Is now (he eastern Mlo|)e of 
Ihe Itoekv .Moiiiitaiiis. allhouph at that time the inoun- 
(iiliis did not exist He roamed about In tbe marsh and 
svv.imp lands of that roploii, feedinp on the tropical 
prasses and plants, the fossil remains of \yhlch are 
found PiiiPsl with his skeleton The siieclinen men¬ 
tioned .iPove < limes from Quarry No 1, In Fremont 
(‘oiiiitv, neat Caiivon t’lty, ('ol, where It was found by 
Mr .M P k'elcli In l.H.sn Brief articles eoncernlnp It 
well’ written from lime to lime, but It wns not osaem- 
Plisl and iiiouiiled until two years apo, nnd never com- 
pletilv d<*serlped iiiilll reeeiiHv With the exception of 
the leiiioval of some of the sniidHlolie which surrounds 
this valiialde s)H'elirieii. tl has been left In the iHialtlou 
In wlilili It was illseovered so that tbe relation of the 
V .11 Ions Pones and skin aimor may Pe seiui and studied 
Pv scientists In order (hat the lower side of the skel¬ 
eton and Hie Pack iilntes may lie Semi, two mirrors have 
Peeii pl.Kisl Peiiealh It in such H manner as to reflect 
(lie eviict sfrnctnre and lis'ittfon of the various Isuiea 
The iindistniPed jKialtJoii of the bones and the aur- 
roiindlnp sandstone Indicate thnt this monster died In 
till* wilier or on the bank of a stream and from some 
ii.lnral eiiiise It Is possllile that the carcass floated 
down ipe stieam, as the arrnnpement of the different 
Pones and spine jilnies indiiutes a prudual washtnp and 
Hppiiip over rather than Ihe emshlnp action of a heavy 
force 'I'he skeleton Is ijuite eomplete and lies partly 
on Its side and Pack, with iiettrlv all the bones In their 
rePiHve posilioiiM, reiideiltip It of Inlinlte value to scien¬ 
tists for stndv and as a reference tyjio. 

In life (Ills iiecullar rejitlle of such plpantlc proiKirtlona 
must have presented a forliJddlnp apiiearance; It meaa- 
uies nPont nlimteen feet In length, wna evidently over 
eleven feet In height at the hips, and was covered with 
a very (onph and horny ncnle-Uke skin, studded here 
and there with lamy liuttons or knobe of armor. Along 
Its back were arranged great sharp-edged plates set 
alternately and projecting upward like the teeth of a 
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huge saw This odd armor-plate extended from the 
small wedge-shaped reiittllan head all the way back and 
well down the tapering llaard-llke tall, which waa 
Hplied with four long, sharp spines Its legs were not 
unlike those of u lizard or other retiHle, except thnt the 
fort* legs were rather short and much weaker thnn the 
hind ones, an Indicntlon that the great animal could alt 
up like a kangarvio, and perhaps descended from a 
bipedal ancestor From a study of lls teeth It has been 
determined that this prehistoric beast was a plant 
eater, us Is suggesteil by Its habitat Further Investi¬ 
gation of Its bead, which Is so small as to be quite out 
of proiKirtlon to Its massive body, reveals the fact that 
It had scarcelv tiny Pniln Althongh the body of the 
Hlegosaiirus Is supposed to have weighed more than 
that of an elephant. Hie brain of the latter Is fifty times 
Us heavy, which fact offers an excuse (or tlie Immense 
amount of defenslvi- iirinor with which It was equlpiied, 
making It pracHcnlly linprepiiHlile as far as Its enemies 
w-ere coiirt'nied, piovlded U had any. Us Isinca alone 
weigh nearly a Ion, and It has lK*en estimated (hat In 
life the Htegosaiir vvelghi'd between seven and ten tons, 
A very complete sclentlllc treatise on this Interesting 
group of extinct giant reptiles hy Mr Charles M', Oil- 
more, assistanl curator of fossil repHles. has Just heen 
published by the 1' S National Museum In the form of 
a bulletin, the edition of which has Iseeu distributed to 
libraries and to sdcnHlIc and educational lustltuUoas. 


New Gasoline Enj^ne Drive 

T o carry out gnsoline engine drive uisin various ma¬ 
chines which are subject lo liivgtilar working, that 
1«, giving rise to shia'ks at full load and full siieed, a 
Is'lt drive was preferreil to couple the motor, for in¬ 
stance, to a thresher When a Pnisk shock occurs, the 
tx'lt can slip on the pulley or even fly off. and this 
avoids harm to Hie mi'chaiilsm nnd biviikaue of parts, 
lieallzinp Hie preal ndvantape which would Is* gained 
liv a direct conplliig of inotor (o thresher and mounting 
the motor on the same. Instead of sis'ndlng time to set 
up motor nnd thresher sei>Hratel\ and line up pulleys 
and ItelHnp, a siieelnl imlenB'd motor combination duo 
to Allnrt nnd Savnrlt is made by the I’arls He Itlon 
works AVhlle the um* of lielt drive can lie retained In 
lurraanent plants. It will lie seen that the direct drive 
Is a great Improveinent In isirtnlde machines The prob¬ 
lem of direct conidlnp on Hie class of machine we re 
ferrevl lo above has Pis'ii now sneressfullv solved liv tbe 
Inventors A flat clreulnr box contains a differential 
meehonlsm, with means for slipping on to the end of 
the muehine shaft In place of the nsnal pnllev, such box 
Isdnp then Polled on the side of Hie thresher, and a 
short unhersa! Joint nsl eoiiiie<-ls the differential to the 
pnstillne motor, which Is also raountisl against the side 
of th(‘ machine The niolor drives the set of satelHte 
grafs One of the prindiail gears drives the macblno 
shaft, and on the MS'oiid huge peai Is a brake shoe 
Brake Is set by level lo make Its effiS’l equal to what 
Is ueediHl lo nut the maeldne (or somewhat higher), 
but the brake netloli Is adjusted to lie less thnn the 
maxlniniii of the motor Normally the motor rims the 
machine onlv, for the brake |>art has Hie higher effi'ct 
and Is lienee Idle But In ease of sudden reslstancs* 
given by Hie niaehine. Hie other side comes Into pltiv, 
that Is, the brake vvlie.d Is now driven Inslead of the 
machine Sneh device, while keepliip always lu gear, 
runs with eonstanl sjsssi of the niolor, or in other 
words constant isiwer, this being a great advantage 

The Current Supplement 

T he discoveries of the Iasi few y<*ars hove shown 
that an atom is ipille a world In Itself, and ns the 
properties of iiloms ai(‘ of Imiairtanee In so manv 
liranehes of solenic, the aiHile on Ueeent ICvldenee for 
Ihe Existence of the Niieleiis Atom, In the current 
Issue of the HoIx-sTiifu Amkkk an Ki PPiJtMBNT, Xo ‘^047, 
for March HTtli, B»l.''i, will 1 m' read with more than usual 
Interest Walehlnp the F.arth Kevolve describes a slin- 
jiie lustnuiieiit that ennPIes ns t.i dlris'tly observe and 
measure the revolution of the earth The I'>oun«ih>s 
of Home Tdghtlnp snivevs the various systems of light¬ 
ing. nnd makes eomparlsons of cost of direct value to 
every householder The Selems' of the Tariff tells of 
one of the ways In which selenis* has !as*n (tilled to 
the aid of the Hovernment, An Airship In the Field Is 
the personal story of a meiulsT of the crew of a big 
Herman Zepiielln, descrltdng n voyage of observa¬ 
tion. Photographing IToJecHles gives n series of pic¬ 
tures Illustrating a series of experimciitB In this 
Interesting field, togriher with useful notes. Making 
Steel by Electricity illustrates the construction of the 
mo«rt httportant furnaces devised for this Important 
branch of manufacture, together with many details and 
much vahiahle Informotlon. Tliere Is an Interesting 
story on the history of the eelehrated “DamasenH’' 
sword blades, and the article on tbe Kstetlon of the 
Plonete Upon tbe »un la concluded, betsMos other 
lofomuitlon. 
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(Eorrrftiiati&ntrr 

.fAo ediUtrt are mi re»p<m»ible fot tialoment* madv 
in the oorretpondenoe oohtmn. Anonj/mou* communt- 
cannot be oontidered, but the namoM of vorre- 
»pondent$ will br withheld when so dcgired ] 

Callfornia’t Hone-power Formula 

To the Editor of the Scocntific Amkbran . 

1 desire to call your attention to a mlHiirlnt lu the 
HrtENTiFic Amgbican, l«Hue of .Tuiiuary 30th, paije H5, 
c'oluniu 2, under the caption ‘'{’nllfornla Has a New 
Horae-rwwer Fonuula " 

The formula should read. 

/r;' = 0.224 A’/J (D + L) 
with the Haiup notation as puhllahetl 
Ban FraiJclfM-o, Cal J P Zrrr 

Liflrht fioin Film-pack Paper 

To the Editor of the SeiENTinc Amkbican 

Keferrlng to the letter "LlRht from Electrleliins’ 
Tatte." It may Inferest your corrospondeiit (<t kmjw that 
this light also apiH'ars In stripping the black imiKT from 
tllm-iaick films iireparatory to development In this 
case, of eourst', one's ejes are neeustoiued to the jiltch 
binckm'ss of the dark room, and so the sllghUsd glim 
mer would lie dlscernlhle, hut I think the light Is fuHv 
as Intense ns that given off by the adhesive tni>e 
New York city A t C 

A Projectile for Destroying: Dirigribles 

To the Editor of the Scientific Amekka.n 

I note In .vour Issue of I>e<‘einber Rth, 11)14, n projectile 
tiwftil In the destruethm of dlrlglbleH, iils<i In your 
nuinlaw of Kebrunr.v 13th, In which \ou show cuts of 
H iirojeetlh* whh'h iiemdrutes the balloon fabric and at 
the same time exphsles I wish to say that several 
>eurs ago 1 submitted to the I'ultcd States Navy at 
tViishlngton, I) (', drawings and siss'lUcntlons of an 
Incendiary iirojis-tlle useful In the destruction of dltlgl- 
bl»*« The same on piercing the fabric would open 
knife blades and cut their vvay Ihiough the fabric The 
oiK'lilng of till' knife blade-* causes certain fuliriliiate.s to 
Ignite or exphsle the gaMi*H In the bug contaliusl therein 
Trenton. N .1 <1 tn v Mii.i.Ku 

How the Late Charles M. Hail Became 
Intereated in Aluminium 

To the Falltor of ttie Sc ikntihc Amehican 

I nutlre that In a resamt Issue of the Scieniifk 
Vmkrican vou make mentloii of the' death of Charh'S M. 
Hull, of aluuiltduui fume 

You might ho Interested to know lhal 11 was the read¬ 
ing of the Sc lENTiKic .VMtsicAN that first InterestcHl Mr 
Mall In a method of c'Xlriicdliig aluniiiilnm from the elaj 
c'Brths 

1 dlstlncllv rc>meii)lM>r Isdiig nl his fathers home in 
the fall of the- vc-ar IKSD, when he was utsmt sixteen 
vc>urs of age One Sunday afterncHUi. In tuklng a walk 
with him. he explulnc-d to me that there was a valuable 
metal eontaliied In the elu.v which ahomicls In northern 
Ohio, with ninny of the cjiialKles of cop(ier, and that If 
a elieaii method of extracting the- same coald he found 
the metal wmild Iw of very grc>ai use In the- arts ,\1- 
tlarngh he was a little older tlnin in.vself, I expressed 
m.v tneredullt.v, but he assured me that he had rend 
about the matter In the Scientific Amekic an and It 
could lie depcndcsl upon 

1 think there Is no c|uesllon but that iK-glnnlng from 
his iierusal of the Sc tKNTiric Amehican w lic>ii he- was a 
mere Isiy. he nc-vei gave uti his dcdernilnatlon to find a 
nu-thcKl for the iirodueflnn of aluminium uutll he, while 
still a ver.v .vcnuig man, siicx-eeded in his purpos*’ 
Manchester, Iowa ► K H Stii.ks 

V.entilatins: the New Subways 

To the Editor of the SciENTtFic AMEgicAN, 

1 have given considerable attention to the subways 
as to the easiest and tcest method of ventilating them 
and make the air as pun* as we lireatbe In the stn*el8. 
sluee the first tube was built to the present tut)es In 
ecHirse of construction In the cdlj of Now York 
Take the Seventh Avenue and Jtroadwny tuties, 
where Imiirovements in ventilating could be easllj lii- 
sialled at a swoll exiamse over the original cost. 

The openings Into the tubes for entraiicrs and exits 
will probably be similar to the other tubes, each about 
from 4 feet, wide to 8 feet high, through which the air 
will pour 1^ and In order to give perfect vent to the 
tubes, use pljies 2 and 4 feet In diameter 15 feel high 
from the ground, with a goose-neck top; place near the 
gutter on the aldewalk or against the bouses, and run 
pipes of the same dimensions from the side of the tube 
and contwet with the idtiea above the Mdewalk, and In 
each opening Into the tube for the idpee a fau should 
b« iiwtalled, to cause a drculatloa Stations five blocks 
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apart, with two openings for exits and two oiienings 
for eutraucea on one side of the avenue oi slret-l and 
the same number on the other side, making eight o|h>ii- 
Ings In all, each 4 by 8 feet, on each side of the mis' on 
the street between stations, there should be elghtoc-n 
gessve-neck pipes, 2 by 4 feed lii width, and von will 
have a subway free from all laid cslors tin- smoke 
from fires and oppressive heat, and the air in the tube's 
will lie us pure us we bri'athe lu the street Fans must 
la' used to caiiBO a suction lu the pliajs. without fans 
the wind will blow down 

If the pipes lire 15 feel high above the walk, the toim 
would not be tampered with, and no luhblsh could la- 
thrown within (looae-iieck topa prevent down diMugbts 
to a considerable degree. 

The above plane would not sutfice wlic*ro sidewalk 
ventilators are luatalled There would have to be more 
tiUies usc-d unless the gratings were c-overcal 

New York city .1 Wesifv Smiu 

Sir Hiram Maxim on the Maxim Gun in War 

To the Editor of the Si ientific Auehica.n 

I am Hc'nding you iiiclosecl a iiewsiaiisT c-iittliig and 
also a Ucite that was handcsl in to me by Mr 1) Cleorgc 
Collins, a very ImiHtrtunf liusineHs man, who has grc-al 
Infiuenc'e In imlltlcal mallei-s I.lke myself bc> is a 
I bevullc'r of the la-gion of Hcaior 

On Siindny Inst a soldier from tlie front called at 
my resldenc-e He had l>cen wouncbsl and had returned 
home He said he wished to m'c the linentcir of the- 
Maxim gun before he returned to the froid He- told 
us that on the Kaiser’s birthdav the (Jc-rmans cloirged 
In solid forniatlon tlieir oliji'cl ta*lng to rusli tlie F,ng 
llsli Ironcdic's and iMiyonet the defenders but tin* Ilrit 
Ish had three Maxim guu'i eoiiceHlccl and rc-aclv foi 
them, and when they suddenly o|K>ned fire the slrcain 
of bullets cut regular canals through tlic tiermans and 
that very few of tlieui escaiasl He said flom Ids own 
ex|H‘rlonce at the front he lielleved timf more than 
one half of the casimllles of the present war weie due 
to the Maxim gun He said that if tliev had uol bud 
the Maxim guns t||(•^ would have stood no ‘Ininis' 
wluitsiH'ver against the enormous Oerinan fones that 
were sent aguinsl them The .Maxim gun, wltliuut »(ues- 
llon had savevl the situation He asked iH-rmission to 
shake hands with me IIiiiavi S Maxim 

West .Norwiasl. Isuidon S F 

1‘ S- An English ottleer has said llml the Miix.m 
gun lends Itself mueb more to the defense than to Hu 
attack II .s M 

ITbe rollowlng Is the cutting s. nl bv Mr lllr.ini 
Maxim - In I’nrls hist w<>eK I met an olllccr who sImPsI 
that in one ot the big cngagcnn'ids ihi- English biul tlf 
Its'ii Maxim guns Tlicv wcie m.iskisl Ipv lines of Itrlllsb 
infantry 'I'be (icnuaiis iilta* ktsi in svvaiins anil as 
they (lime witliln sliort range tlie Itiltlsb soldiers 
ois'iuhI out, fell baek and tb(> Maxim guns in three 
minutes left dead 50IH) of the Ceimaiis Tlu' (lernians 
did not expis't tlie guns to be (oneealed behind llu' ranks 
of soldle/s -1) ticoigc Collins lebiiian Dili IDI,''. J 

Acoustics of Auditoriums 

To the Editor of the Scie.ntihc \mimh ax 

Acoustics of Auditoriums,” In F U Walson, In Si r 
eiKMFNT. No 20;il, was liileicstlng to iiu'. from the fad 

that In 18H1) I had llic |>ii\llcgc of h< aiing a ... 

elder in the Talieriinele at Salt Eikc where .is is well 
known, n pin dropiKsl at the pulpit (iiii he beaid in 
the extreme rear On inv wav to I'hiladelplila ll ts 
eurred to me that few buildings poss,.ss(s1 those aioiisib 
liroisTtles. Not Is'liig scleiillfn allv (slucali'il I must 
tell vou 111 eouimon language what 1 reasoned out in 
issj) then a young mini whbh iniiv lielji si.nie luiibler 

The Ideal liulldliig for the eas% fiow of sound waves 
Is heuiisplierii 111, and II also Is <s|iniMv valuable to 
the return or who waves Curtains and wall oina 
ments retard the return of is ho waves, bid tliev also 
prevent the easy flow of the original waves from the 
stage So tiint wnlls fre«* of draisTlt's are nearer the 
Ideal, To prialuei' an is-ho In a hall or aiiditoihnn Ihi- 
sound waves first reai’h the extreme rear and returning 
mix with either their own w-avi's traveling sl,|,.wls. m 
with new sound waves, wlilch are stronger f<>n lug tlii'iii 
to the sides of the building I coiieliide.1 llun lhal 
the neareat approaeb to the jsTfis't uiidlli>rlnin would 
la' a hemisphere, without dru|s>rli's on walls and stand 
iiig on stage haikiiig toward uudlems', all lines would be 
streaniMnes, or as 1 khIiI In 18MH, lines of Issiiitv , and 
stamltng at n'ar, Uaiklng toward stage, all lines would 
la* Irregular, also at rear, eiiuldlstaid along both sides 
would la> II recewM or ahsive Isatkliig from the stage no 
break In the walls or oi'lllng would be notlieiibh' The 
sounds w-ould travel uiiobstruchally . baikliig from the 
riair the walls and celling wouhl resemble somi-what 
the gill* of a fish, which would prevent to a gnait extent 
echo wavw. A building so constructwl would, I think, 
make It difflciilt for the original sound waves to reacli 
the stage from the rear. If the orator stiaal at the rear 
and tried to make hla words roach the stage A build- 
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Ing c'oiisiructisl on those lines would also ois'ii u|i u new 
vvoild tor till' aitistlc piilnli'i 

A smooth ic.ir will] helps llu- e, bo waves The above 
or rc( ess l im ntbui vvoiilil be Ip eeiitcr icnr wall as a 
'sound cat( liei ■ \\ lien Ibe soiiiiil waves rein li flic 

tear wall Ibev hme iieifoiiiKd tbeli duty anil slioulil 

talk Winli Alaska 

Musical Pitch to the Eleventh Decimal 

To till' I'.dltor of till' Si o N I n n .X.viiiin xx 

III vppiii I IPS p'lnbi'! 211II1 I'PII Isspi,. Is IP eoiimiiinlca 
tloii flom Ml 1 ', H Iliiwliv giving lUo vllinilbui niim 
liers of the Holes of llip eippiillv ioiii]leii d iiiiislppil si ale 
'I'lils Is baspsl on inti'i iial iiiiipi I n vvilli t '.b v ilpriilioiis jK'r 
Sis onil Tlu long sliliigs of ligipri's iiffiT tin dei linal 
points look so liiipoitaiil I blit 11 SI eiiis Ip oiib-r to <all 
attention to the liitllltv of sin b 1 .ili illations aiiil tbi' 
fait tbal tliev liave no slgnllb am o nnisleallv Eel iis 
(onsidei I lie i' .MT Id.bdd.btMMi'IJ If Mils < Is 

Sounded vvilb tin </ 4 '.b an laiiiertist iniiioi tliiid re¬ 

sults, slin i till |H'ilii|lv bii I iiioiiions iinmii ttind simulil 
make rt'S- vlliralbiiis pi 1 si, oiid (I. b ispiiils bj_’ 4 lb 1 
In oilier vvoids Ilds ei|Uallv leiapeied iiiinoi third Is 
siillu leiillv llai to piodiiii iie.iilv livi In ills m a si i 
Olid if the lalilc gave tin' vlluiitinii nuiiilier of 1" as 

."IT.'ltriOD.btMitill! (lust llguie .. Iiisliiid of luoi this 

1" Would be a lugliei pllib than Hie 1" llguied to Mr 
Hawlev and would make out vlliiulion moie in one 
buiidnsi billion sis'oiid' As Ibere are only si, iiio 

..lids In a dll' Hio l"o 1 " s If sianidisl coiiHiiii 

oiisly logelber vvopbl leipim well ivi i 1,00(1 veals lor 
eacli lieal It Is Imiil In so,' bow tiguios in tins (lass 
can prop<‘rlv a|iply to anv niusl'iil [uobleins, jinutbal 
or HnsiictKiil 

It would ilpiieai also that Hio viliniHoii niimbi'rs 
gl\(‘n fill Hie slieii disk of tile ’‘iiploplione are inerelv 
(•o|il(sl from Hie cxtcmbsl table iilreadv disi ussisl with¬ 
out regaid for the chlalillslusi pinittii when disiarding 
(tis imal figures ,Vs (he oplnplioiii will have a leitain 
whole iMimlici of holt's in e.ieli ilielo, the vlbratldii 
iiiiiuIh'Is (iiiinot lie uiiide to loiiesjiond so ( Inselv to 
the Ilgiiies of Hie ('(pially tinipiied niiisbal si ale 
Sdnnedadv .N 1 loilN H Taviok 

How to Make Carbon Positives 

' 1(1 Hie Edlloi Ilf Hie .'S( IKX I im XmhiKvn 

The following iiicHiod o1 ni,iking posiHvos on glass ts 
,in adaptiiHoii of Hu well known gum blchroiniitc 
pKKcss I’.ilefiv, It voiislsts of nialvlng gnni liUhiomatp 
piinls on ground glass tlien variilstiing tlu latter to 
give the idHlIiid Ir.iMsimi eiii V 

Coatliig ( oat with Hie following 

( \i I’olasslum till brom.in (s.itiiiatod sol i -k, oniico 
1 It I Cum in.ilifi (satuialeil sol i I oiUKS' 

(Cl Eainp lil.K k (or ispilvaleiil eoloi l Id grains 
n Is pn paled bv snsiH'iidlng 2 onm'es of clear gum 
(ontalncd In a muslin sack in six ounce's of dIsHIlod 
water \llovv to stand for at li ast twenfv four lionrs 
Mix and li I'ul the lamp bl'ick on a cle.'iii ground 
glass add a lliile of the gnni soliituiii, and giinil with 
a glass slilp to a nnifoiin (onsisieiav \fler grinding 
earefiillv and Huiionghlv mix this with Hie remainder 
of Hie solnlloli 

Coat tin ground glass surface of Hie plates with a 
(iiim'ls hall liiiisli Using pist enongli ol Hn soliilion in 
(■!ieli iiislamv to glvi .1 niufoim ilail- giav lint when 

viewed liv Iraiismliied Uglil \ si-.id s.ifi brush should 

be iisist to even Hie loalllig as latii li as posstlile so us 
III olillterale In usb niaiks wbhh would sliow In the 
fllilslu'd prim 'I'lie eoaled plate ainsl nut hi u/iiii/iif In 
anv inirt The plali should be dried in Hie dark which 
lakes oiilv a lew lulimtes to ai i oniiilisli The vvrlli'r 
n cs a small bake oven placed mat a stove as a drvlng 

Exposure \n average negative will MS|ulrc from 
iliice to live minutes in Iniglit snidlglit 

I lev clopmeni .'soak tn (old w.der f((r sev('ral min¬ 
utes, then graduallv talse Hie tcnilMTatinc of Hie water 
iiiilll d( 'elo|iiiieiit liegliis Tla exposure shoidil be so 
liimd that development piis'eeds i nl oimi I i( a 11 v ,is anv 
uiectmidc.il assistunee ((Ihin Ilian moving Hie plate 
geiiHv (hiougb Hie water will desliov Hie liner details. 
Itis'iinsc of the rigid glass liaeking Ibe linage Is easily 
desiroved bv evi'ii a slight tomb of a soft briisti lienee 
,oak the plate face down, for several boiiis If need be, 
iiidll Hnislied 

When Hie (levclopmeni Is eompleled drv and varnish 
with » (pin kiv drvlng iiale oil v[(rnlsb Four a ])ool of 
varnish on Hie icnter of the idate. allow to flow ovi'r 
the entire surface, drain, a(((l drv fare u|i In a lilacfi 
protts'H'd from dust Mount In cardboard frames with 
liaxm iiintiiut binding 

Some causes of failure Itdish marks are due to 
uneven coating I.oss of detail, or damaged Image, may 
Ih' due to rough handling In dovelopiueut Too thick a 
(suiting of gum pigment rt-snlls l(( H(c film's iss-llug off 
In development Ci.APnK C KiPbiNOKR, 

Department of Chemistry, Iowa State College, 
Ames, Iowa 
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The Superheated Steam Unit 

Some Remarkably Economical German En^nes 


T IIKKK Hrt' thrw advauUgeH Inhnrent In thp use of 
HuiKThoated Htpam, first, the fundament h 1 law of 
tliormodAtmiulcH, which states that the grentost elfi 
clency follows when the given medlam Is used at the 
highest possible temperature and rejected at the lowest, 
•econd, the fact that superheated ateara does not readily 
condense on cold cvllndor walls, thus resisting the heavy 
losses that follow from cylinder condensation, finally, 
superheated steam occupies a greater volume i)er pound 
than saturated sU'am—at 300 deg C’ent suiierheat la 
126 times the volume of the same steam saturated— 
so that a pound of It will do more work than a (xiutid 
of saturated steam 

Its practical disadvantages when used In an ordinary 
steam plant are so many that little progress In Its use 
has been made In the I'nlted States The ratio of heat 
Interchange tmtween chimney flue gnse,s and Ihe sujwr- 
heaftsl steam Inside the sur)erheuter Is so small as to 
make a clean, non-sooted metal surface an essential 
(Gufermuth, \ rmuchr ilbn clii firisvdurn;)/J,oAomof<»fen, 
1910) In lokomoblle practice the suiterheater Is blown 
clear of soot every twelve hours with an especial re¬ 
volving steam jet for the puristse 
Again, a sufficiently high sui«‘rheat to eliminate cyl¬ 
inder condensation Is only re.o lied iiround .'70 deg 
Fahr and this comprises reheating of the high-pressure 
exhaust before admitting to the low-pressure cylinder In 
order to eliminate the cylinder condensation there The 
valve gear and lubrication facilities of an ordinary 
8te,am engine will not do well at such high temitera 
tures, and lo carry suiierheated sleiitn long dlstanct's 
from holler- to engine room, back to rehesler and re 
turn to low-pressure cylinder of an engine at teraiteru 
tores of 670 degrees and 450 degrees, reais*citvely. Is 
out of the question with ordinary commercial steam 
pll>e packing 

Third, a tubular holler designed to evatwrate a 
maximum of saturated steam Is In no way sulttHl to be 
used with a suiierheater Its tubes are of such a length 
as to deliver the flue gases to the uptake at about 410 
deg Fahr, while what Is wauted for efficient super 
heatkig Is around KOO to 000 degrws With water-tulte 
hollers this disadvantage does not Indd, since the super 
heater can he located yyllh more freeilom 
These disadvantages of the ordinary steam plant led 
to the development In Ruroite of the sufierhcated steam 
unit or "lokomoblle,’’ dtw ribed by tlie w liter In the i ol- 
uiiius of the S( usTiric AMVsjc.yy, Miinli 0. 1012. p 21.1 
During the last fifteen years over 00,000 of them have 
been built, aggregating four million horse-imwer In 
general iirlnclfiles they are all founded on the idea of 
comiiactly aaaemhllng everything needed to make and 
use superheated steam In one unit The engine Is 
mounted on the holler, even lu 1,000 horse-power units, 
the fire tubes are short and the remainder of the amoke 
box la occupied by one or more sufierheaters The 
holler la Internally fired, with corrugated furnace, there 
Is no radiation and no long line of idping from holler 
to engine 

Owing to the suwesaful utilization of highly auper- 
heated ateam, these units develop remarkable econ¬ 
omies, ayeraglng less than 1 6 pounds of coal and 10 
pounds of steam per brake horse imwer In all aixes from 
40 horse power to I.IKIO horse (Siwer, and not losing 
this not a bio economy appreciably at cither underloads 
or overloads 

This astonishing statement has be«'n proved beyond 
question bv huiidr»*ds of tests made during the last ten 
years by such eminent F,urop<'nn authorities as Profs 
.Tosse of Rcrlln, Guterniuth of linnnsindt, Mathot of 
Brussels, Burstnll of London, and .S<hroeler of Munich 
I give t>elovy summaries of ten of the more imiiorfjint 
lokomoblle tests made upon various sizes of Wolf loko- 


By Warren H. Miller. M. E. 

A deecriptiou of the varioua amierheated steam onlta 
that figured lu the above teete may prove Interesting, 
for they cover the whole range of lokomoblle practice 
from the earlier types of 1900 to the latest conatructlun, 
the compound uniflow cylinder 800 to 800 horse-poyver 
line rocentb’ put on the market by the R. Wolf Com¬ 
pany of Magdeburg, Germany. 

Beginning yvHh Test 1. Wolf, 180 horse-riower, tested 
by Gutennnth in 1001, the following description will 
glye a fair Idea of the general construction The boiler 
Is of the horizontal tubular tyiie, with removable tnbew 
and corrugated ahell furnace, permitting easy and thor¬ 
ough cleaning Owing to the very low fuel and water 
consumption of the lokomoblle It la feasible to u*e a 
compact Internally fired holler, for even lu the 260 
horse-jiower size the grate Is only about 4 feet 6 luchM 
by 3 feet 6 inches lu area The tubes are much shorter 
than thoBt* of a saturated steam boiler Not only have 
they much less steam to evaporate to produce a horse- 
IHiwer, but they must deliver the flue gases to the gapw- 
heater at a high temperature, 700 to 900 deg Fahr In 
front of the tube sheet Is the superheater coll, bearing 
a ratio to the Imller heating surface of about 250 to 75. 
lu front of this Is a revolvable steam jet pipe, used 
dally for the purpose of blowing off the soot and ash, 
an essential feature In order to get real ofliclency from 
the superheater 

On the rear end of the holler Is a cast iron shell, con¬ 
taining high and low pressure cylinders This shell Is 
riveted to the boiler and Is not only the steam dome, 
hut also a live steam jacket for both cylinders At 
Ihe forward end of the holler Is riveted the crank-shaft 
saddle, and since the engine stresses jyass through the 
boiler shell, the alignment ninl adjustment of valve laps 
and eenl<-r dislHnc4s are made under full sfeara jires 
sure and yyorklng temiwruture. 

The steam from the holler Is led tnalde the shell to 
the front and pas-ses through U by a double lock nut 
joint to the HUi«*rheator The steam is at about 100 
pounds boiler pressure <11 atmospberee) and the super¬ 
heater glyes It a temi>erature around 670 degrees, 
whence It jiasHeH direct to tbi- engine by a short, heaidly 
insulated pli>e The extatnslon Is divided between the 
two cylinders so as to allow the steam to enter the 
low pressure cylinder with as much superheat left as 
possible. HO as to eliminate cylinder condensation In 
that cylinder also Lokomobllea of this type are good 
for 10 to 11 pounds of steam per brake horse-power 
hour 

The next advance lu the lokomoblle wok to turn 
the engine around and mount the c.ylinders tan¬ 
dem. as In Figs 1, 2. and ,3. placing the low- 
pressure cylinder us IWore lu a sort of stearo- 
domc jai’ket with the blgb-pressurc behind It In 
a casting, forming part of the chimney uptake Turn¬ 
ing the engine around also made the steam piping prob¬ 
lem easy, so that a second suiierheoter was Introduced 
Is-tween the high and low-iiressure cylinders, for U 
was found out that cylinder condensation would occur 
In the low unless excessive snperheats were carried. 
This second superheater was made multiple coll, as 
It had to handle large volumes of steam at low pres- 
Hurea It takes the ateam from the high-pressure cylin¬ 
der at about 260 deg Fahr and reheats It to 380 de¬ 
grees. the flue gases entering the chimney at about 430 
degrees after passing through this superheater and 
passing around the walla of the higb-pressure cylinder. 
This tyiie of engine la made In sizes from 40 to 80 borae- 
power and the 40 horse-istwer size as tested by Prot 
.loHse lu 1904 gave a steam economy of 109 pounds per 
brake borw'-power hour 

ITils was sun'sssc*! by the later tyiie iihown In 
Fig 4 In this lokomoblle the steam-dome jacket 
feature has been discarded entirely, and both cylinders 


are mounted tandem tn a hood tfnt tim amok* bog; 
the main chimney uptake leading out e( Uda hood. 
Otherwise all the general featnree of the prevtotu type 
have been retained. It is made In staes from 180 hovoe- 
power to 650 home-poyver, and at praaeat hokte, so fkr 
as I am aware, the world's record of steam and coal 
economy at TXX> pounds of steam and 0.79 pound of 
coal per brake horse-hour. Thte was obtained enly, 
however, by the excessive superheat of 806 dsf. Ilabr., 
though neither engine nor lubricating bu showed any 
dtstresa at that temperature As the reader wUl note 
by Test 4, the ordinary economy of this type at 028 
degrees superheat U between 6 and 9 pounds. 

Teat No 5 Is of an Interesting lokomoblle, Fig. 0, a 
representative of the 800 to 800 horee-power line, oroea- 
comiiound. double superheat It was the 660 borne-pow¬ 
er engine of this tyiie which, running in parallel with a 
1,000 horee-power Lauz lokomoblle, famlrited a large 
part of the electric light and poww used la the Brus¬ 
sels Rxpoeltlon of 1010 It probably represents the 
limit both In size and economy of the ateam dome- 
jacketed piston-valve engine The double superheat 
feature appears also In this lokomoblle, and as tasted 
by the Expoaltlun judges It gave 8.70 pounds of coal 
and l.(tt pounds of ateam per brake hone-hour on a 
superheat of 649 deg Fahr. 

During the last two years the Wolf Oompany has 
developed what may be termed the latest advance In 
the lokomoblle—the application of the nnlflow cylinder 
principle to these superheated steam anlta. Hm test 
results, as obtained by Prof Doerfel of Prague, are 
given in No 0. Note that an economy of SS pounds 
of steam was obtained on a superheat of 644 deg. Pahr^ 
a remarkably low consumptlou with oUperfaeat well 
within the IlmlU of practical operatku. It ssay seem 
like double use to employ both superheated steam and 
tbo uulflow cylinder principle lo eliminate cylinder con¬ 
densation, but whatever Is good for saturated steam la 
as good for superheated, wherefore the unlflow type 
Briefly described, the steam passes Into the cylinder by 
the Inlet port producee the stroke tn expanding, and 
then eecaiies by a onutral outlet port uncovered by the 
jilston at the end of the stroke. There Is thne no ex¬ 
haust stroke with Its cooling effect on the cylinder 
walls, In fact, the passage of the steam In one (Urectlou 
only produces a set of anuular differential tempera¬ 
ture areas on the cylinder walla corresponding cloeely 
to the varying temperatures of expansion, so that the 
tendency toward cylinder condensation Is very small. 
Further, It has been found that the nae of conotrlcted 
cylinder jxirts alternately by hot live steam and cold 
exhaust steam at every stroke Introduces a lot of con¬ 
densation before the steam ever gets Into the cylinder 
at all, and this loss the nnlflow arrangement eliminates 
entirely (Engine and cards shown In Flga. 7 and 8.) 

To work this out In practice the Wolf Company engl- 
neere bad to devlae a cross-compound unlflow cylinder 
engine. This was done by making the platona of both 
cylinders relatively long In proportion to the etrofce and 
putting in piston valves to control admission to high 
and low-preaoure cylinders. The exhaust ports of the 
blgfa-preseure cylinder are on the opposite side from the 
Inlet ports and are located somewhat farther inward 
toward the center of the cylinder Instead, as rimwn 
tn the diagram. These ports are nocoverad by the 
piston toward the end of the expansion stroke and the 
steam thus cecapes to the low-pressure reeslver. It is 
admitted to the low-pressure cylinder snd thm pre¬ 
vented from "biwklnK^op” into the hlgh-prsssufa by the 
low-pressure piston vialve during the suecesdtog stroke. 
Part of It la trapped In the btgh-preasnre cyllndar a^d 
serves as a cushion during the return, but a real ex¬ 
haust stroke, such as has been tolerated In ordinary 
(Confludtti on patt Ztt.) 


No n«tc 

M f luorM*- 

Ooal 

(poundi) 

Ht«»m 1 b^t 

(pound*) j 

By Whom Mode 

Typs at LokomobOs. 

Wolf 1 ISO 

IS p«r B H P hour 

112 per B H P bourl 670 

Prof Outarraulh. Dsri»tsdt 


Wolf 432 

1 83 per B H P hour 

10 9 per B H P hourj 690 

Prof Joeae. Berlin 

Tshdem oompouDd. double superheat 

W^olf 1 tS 

0 789 per B H P hour 

7 05 per B H P hour 

806 

Mssdeburg Boiler Aseoetsllon 

Tandem compound, double superheat, ritleiiiey cyHnder jsskettos. 

4 


Wolf lOO 

BurkrM Knginr f’o litO 

1 04 per B H P hour 

8 09 por B H P hour 

eae 

Prof Outermuth, Darmstadt 

TsDdem compound, double superhsot, ehimaey eytlodar jsrksting. 

fl 

1910 

1 02 per B H P hour 

8 70 per B.H P- hour 

M9 

Bruiaels EapoatUon, Test Oonamlttw 

Orosi oompound, double auperbeot, steam cyUadW jachsMsg. 

6 

7 

1912 


8 9 per B H P hour 

544 

Prof, Dootfel, Prague 

Oroas oompound, unlflow eyllndpr, ringis sttparhsat. 

1913 

1 08 per I H P hour 

9 2 p*r JjBP hour 

585 

Geo Ooopor. Buckeye Kag Co . Ssien. O, 



8 

8 

1009 

looe 


0 805 per B H P hour 

7 41 per B H P. hour 


iProf O-roaamanc, Karlsruhe 

Orosi compound. " veatti" valve SMS. 

f.anl 249 

11 per B B P hour 

9 74 per B H P hour 

eso 

Prof. MivOter. Monleb 

Oram coatpound. " vsbsii ” valve star. 

.0 

1910 

Lsoz 1105 

1 08 per B H P hour 

9 115 per B B P boor 

ere 

Brusaete Kxpoettloa. Taat OomssttSas 

loam sosmoaBd. " vmM " vulva sssr. 
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An Aerial Monorail 

Mahl System for High Speed Suspended Etectrical Trains 


\ Tv ciutlliK’ of a new nystem of high uiownull 

trains inoMtl liy elwtrlclty was oiu> of the liiterwt- 
liiH f(‘nlurt's rooontl.v (HscuMHed In Piiria, as the coii- 
stiinl for grwiter In IriiliiH has iipia'r- 

most In tin nitiulH of railway ('iigiiua-rH foi a long tiiiio It 
M’ouiH »'\l(lent that the Knilt hv oxlatlnt! methiHis haa 
inio'tieall.t lH»eu reaeherl, ami If the Ki)i'e(ts of ti>-iln\ are 
to lie Kuriiuased methmls liMKed on different t»’li»’lples 
iijlisl lie udojiteil One hundred and t«ent\ mlh's an 
hour lias alreuily Insm attatneii In e\pel Inieiils with 
eleetrle traction (/ossen In ItMfJ) hut this rail Is eteai- 
l\ Ini omiiatihle with two traiks lestlng on the earth 
and follow log ordinnrt raliwu.t i onsti uctlon On cur\es 


esprsdii 

liri 


t Hi>eed 


stiains 


. dcMdoi 


aliuieni 




the 


dtli higher speeils I 
resulting acciden 
of to day 

If Is mill h more 
iiieiit of high H|«‘ed 
nionnteil on pillars fi 
with light aillcnlalci 
ning 


tilhn 


1 eight 


sni h M pi nil Iple 
where s|ieed is 
eratnin Such ni 
alieadi tisisl for 
ijuarrles, for fin 
for ro|M- lallwnv 


and one meter wide, generally rectangular In nhape 
with the Inner lower comer rounded, and fitted with 
hut one row of aeate, hack to the tuner wall, llie care 
will have aoine lateral play, swinging out of the per- 
tamdienlar In one direction or the other on rounding 
euries The articulation la a minor feature dealgiied 
to adapt the cara more cloaely to the curvea, but there 
is only ahinit a quurtv'r of on inch play at each Joint, 
an amount that will not 1 k> perceptible to th<> pHaaeugera. 

The track will he divided Into aoctlona of five kilo¬ 
meters eaih (.'{ miles) and a train will always have 
automatically two dead aeotious beblmt It forming a 
lierfeet hha'k aystem and avoiding colllaloua. On enter¬ 
ing a seetloti the train autsnuathally outa off the current 
fiom the seitlon just ipiltted, and turns It on to the 
third .sis'floii ill the rear Tlie Intermedtato aectlona will 
he left In Its eurrentless eundltlon There are thus al- 
WHVN live seetloiKs ahead for the train with clear track, 
hut lack of current and automatic braking If there Is 
a tialn within thre«' sts-tlons The projevdor asserts 
that It will he safe to run under such cotidlUoua with 
onlv a two minute headway 

Switching Is to he done by means of moving aoctloiis 
of mil that will take a ear and provision la made for 
removing obstnietions on the rail or snow by means of 


as 111 some lathe or autotnohUe processes, there to a 
constantly flowing stream of oil The lucohanlclau will 
have at hand the means of Increasing the flow at the 
bearing which sends warning and thus bridge the <11111- 
culty 

In addition to the care expended on a smooth and 
continuous rail the provision of shock absorbers Is sug¬ 
gested, and springs ai-e provided to reduce to a minimum 
the swing froni eeutrlfugal fotw, which will be 
merely a sway of small amplitude even' at high siveeds 
The brakes art' springs released by olectro-magnetlc 
action, and once upitlhsl they cannot be released until 
the train has Iveeu brought to a stot) 

As to the ct«t, the French estimate, which can hanlly 
apply to this cvmntry, Is twenty thousand dollars for 
a car fifty meters in length weighing fifty-five tons with 
a carrying capacity of two hundred. With tfie passen¬ 
gers the weight on the rail wdll therefore he not far 
fmm a ton and one-half to a meter. For such weights, 
and to sustain the other strains the cost of noustruv'tion 
of the way. Including ele<'frleal Instalment, according 
to the estlmale, Is bidween eighty and ninety thousand 
dollars a mile This docs m 
house and Us sotirei's of er 

Some of the eoiuimtatlo 


Include, however, the powei 
■rg.v 


I of strains a 


IOIll\ 


and othei (iliu'es in Swit/ei 
hind, and are not wltlKiiit 
value for regular Inillle, as 
for cMimple the llarme]i 
l'JllH‘rf<>l<l ntiid til Hlnmisli 
Prussia, the elglil miles of 
whli h have las-n in oi)eni 
Uon since IIKll 

U Is a road of this kind 
that Is HUggi'stisI by Milhl, 
an engineer of Paris who Is 




r hb 




in the liansmlsslon of i«)w- 
er, who has jiist submltti'd 
to tin' Minister of Pilhlli 
Works detail pla IIS foi trains 
with siH-eds up to one hun¬ 
dred and tdghty miles an 
hour In the Mahl system, 
the track, whethin single 
or dotdile, Is fr(an twenlv 
twenty-live fisd ulane 



the ( 


nd, V 


the familial 


Uetaila of construction of u monorail line, showing section of cara, method of (mnstructing tracks, and of 
suspending and driving the cars. 


r und?r tlic 


arlh iilati d i .iis 
afiiirding them 
1 In the line T 
innels and the 






‘ Inherent In light 


I mlnluiiim radius of 


e the 


Tin 


langnlar the ,n 
fis'l and the ti 
ia|Ksl, the iipiier 
(■allies and fur 
l.llls, while til 


iind of (llmei 
ingll inllnal Vi 
■age heighl U 


will fiirnlsli 11.. fog mgi h 

Irllnifidii of III! lii.M I- aia\ he vggr 
Ingl with an mm i.i.', .Il-ligine he 
(iige hundred ginii ilfM I,, iw,i hgg 
allies Is nhipiil I w i nl v -In 
If suiiiiorted In I In m .it sgi 
■Vtending fell feel Is l.iw ting 
V feel In tile clear 
■ ears will Is- (oniiKiwiI el 
sirh-s and ve^pcle elements 
the motors which aie IrnhiK 
ill, at intervals ot u little nn 
are about one hundred 


of the 


the 


leave fifteen or 

ir elements and 
former will In 
nnd tandem on 
an a yard The 
llfty feet long 


(kI The plans cull 
and braces to supisirl th<> rail, <om|iU‘ttag a 
siioiig structure eoiiipeteat to eurrv not only 
the weight of the train but to withstand the strains due 
to wind iircHsnre and the ccuitrlfugal force that the 
Iniln will exert at euives 

T'lie monorails are to Is* T pattern, aiid In the spans bo- 
Ivvc-eli the towers they may be jolinsl bv fish-plntea or 
vvehh'd Interloeklag joints will prevent all sh<s-ks nnd 
eoiiseijnenl injury to the rails, nnd at the towers there 
will lie iirovislons for expansion 

The motors vvill la- of sihs-IhI jmtterii, the stators be¬ 
ing fasteiusl to the frame of the ear while the motor 
wh<s-iK will he without flanires Filetlon rollers lielow 
the rail will guard against mx-ldents of derailment. For 
heavv grades jirovision Is made for donkey-motors, 
taking eiirreiit from a HU|ior-rnH, whh'h will niti alu>ve 
the toil of th<> ear and make flying eonneethm while the 
I ar is slowing nji nl the grade The motor will presyede 
th<- (itr slowing gradually till It has the same sjieed and 
will tluii hv ehs-triial action link itself to the cjir At 
the lop of the grade the eiiriHUit of the donkey will be 
eiit off autoinatleully. It will unixiuple Itself and 
tlien lie rtauly to retiiiii for another tow 

The ears nie to be flsb-slmiieii In front and similarly 
loumhsl at the geai, and the ttUH-liunlelna iii ids cab 
in the forward i mniiartinent Is surrounded by devices 
of rejiorJ ami control <bie of thes«> luatters Is lubriea- 
tlon High s|M>edH are apt to (utuse heating of bearings, 
and It Is proiHwed to eiielow In yvery axle n tbennosUt 
whb-li will glvi‘ iiotlet' to the meeliuntetari of any undue 
rise In tem(a*rature There In an elaborate plant for 
lubrlcatlug, a pump, pipes to each bearing, etc, so that. 


id other items 
may be of Interest For 
till' catenary susja'ualon of 
such a rulhvay as has been 
(liscusscsl foil) cables of a 
dlioneler of fHI niilliiuetcni 
each (2 Inches 1 will he 
ample The centrifugal ef- 
fi'ct, with two trains on the 
trgieks, referred to the has** 
of the lowers Is llgtirwl at 
S kllograutmes is'r square 
mllllmetor. while II Is (1 
kilogramines on the rails 
themselves Sig far as wind 
pK'Sfiun' on the cables and 
Htnicturi* Is eoitiH'rned, the 
amount Is figurg<d to la* 
ouly alxnit one third of 
that of the Cl■n(rl^l)tnl 
forw* iindi'i usual tsgggdl 
lloitH of wea flier, while 
that on the train Is j)or- 
haiiB double I he value of 
the c<'ntiIfuggd force, these 
Nlralns l>elng well within 
till' sflength of usual eou- 
sirviellons The reslHlance 
of the gilr ring's v<*ry riii> 
idly vvlth the spt'oii, la>lng 
l,2;i0 foggl-ianinds for 75 
kllg»io('fers an houl , J0,Ol)0 
Ins appiirutu* Tin' large f •> f ll><> kilometers, and 
forgs. VMMKI fgsgllS'Ungls fg>r JiOO 

klhimeters The c'nergy 
risiulred fg>r running gin a level rls ng raiihllv with the 
sisssl, being for level stig'lehes 21» kilowatts Hint 22.'! kilo¬ 
watts, resiiectlvelv, fgir the thres* siiet-ds On grades of 
50 millimeters tgi the mg'ter the I'orreapgmdlng kilowatt 
tigurc's are 74.5, nnd ;t,0H<l 

The Detoxication of Coffee 

P ERHONH with a sensitive Btomag'h are affgM'ted not 
so much by raffelne as by the pixslugns formed in 
rgiasting the coffee. The effeg'ts In such coses are not 
nervous, hut dlgeatlve„jigiigi thg'y nmy Iw so pronounfXHi 
that the [verson affected cannot drink eoffeiv at all. 

The object of rw'wnt exiveilments was to eliminate 
from eoffee the harmful [vrvsluets g>f roasting, v^thout. 
at the same time, remvivlng the enffeivie, to which the 
(svffee owgwg Its stimulating effgs't A prgas'dur© Is used 
by means of which the eoffee l>ean Is covered, during 
the process of rtHuvtlng, with i'*'rtaln suhsfanees, suv-h 
as for Instance, kagdln or ehlirn einv. which absorbs the 
[Hvlsonous products. The elav Is aiitilletl g'lther In form 
gif a paste, or is made to adliere to the tveaus by means 
of the midsture which eseaix's when they are roasted 
By means of its capillary qualities, the clay atrsorbs 
the product* of roasting, the oils and rgatlns fonnwl 
tvelug thus eliminated frgim the surface and the upper 
stratum of the coffee l>ean 
Prof. fWlrMng tnagle a series of practical teste with 
(•giffee detoxlcati'd In this manner He found that seven¬ 
teen persons who were unable to take ordinary coffee, 
were not made to suffer the slightest effects when they 
drank hi* coffee. With nine grthcr persons detoxicated 
coffee agreed better than ordinary coffee, and In one 
case only was there no difference between the two. 
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Radio outfit in a aide car. 

Field radio telegraph and telephone atation using a motorcycle power plant 


Radio Telephone and Telegraph Equipment 
on a Motorcycle 

A MOTOUCVCLK radio aud teIcKraidi net 

hHK recently betju devised by a New Yoik In¬ 
ventor for use by arml*»N on the inureh or In the Held 
The eijulpmcnt Is contained In a metal side ear attaebrsl 
to the motoreyele The traiiMuittlnK iK)wer t« aiiprovl- 
miitcly one kllowutt with a rt'xultant radius for the 
wireless telegraiih of el«hty to one hun¬ 
dred miles and about half that distance- 

for the radio teleiihotie 

Current la supplletl to the teleidione or 
telegraph bj a high voltage direct current 
generator eonnwted directly lo an Inde- 
I»endent motoreyele engine eontiuiasl with¬ 
in the sidwur in this eonneethai men¬ 
tion should Ih' made of th(‘ fact that the 
wireless tapilpmeut eomi)rlseH a loniiileto 
tinlt entirely tnde[)endenl of the uuitor- 
eycle It can l>e readily detaebtsl and 
puslKsl hy hand or haided U|s)n a wagon 
and transiHtrtfsl ovei rough giound An 
extra wheel Is provided, which <'an be 
attached to either huh of the shle ear or 
to (he front or rear of the molonycde 
llie nntt'iinn Is supported hy a light 
weight metal mast of tuhuUir eoiisiruction 
Tlie form Is telesio|de, so that llie must 
when eollapstsl can he easily sirapiwd old 
of the way on the side of t!n' car 

Motorcycle Mail Delivery ,_ 

ri-viiK nns)k-lyn Post oiliee K trying an 
1 exisMlmeiit In the handling of siH>elal 
dc'llvery mall A letter or parcel Is-nrlng 
1 HfKS'lal dellveiy stamp travels no faster than the rest 
;)f the mull, hut on arriving at the i)ost ollte(> station 
^t Its (lestlnntloii It must l>e delivered Immediately 
Where tlii're are hut few letters to he delivered cstn- 
ddt-ruhle (‘Xpense Is Involved If they must l>e taken 
ait wllliiait delay hy the usual car Evidently n lighter 
lehlele would do csiually as well, and so In Hrcsiklvn a 
cst of niotorevelc- delivery Is helng made So fai Hires' 
jf the twenty-two stations have moforevele carriers 


The niathlues are bought hy the men and oia-rufed a( Motor Tn 

their own exia?nse They are l>ald for their services "f the 

at the rate of eight ccuits for each letter or parcel de- V^IAlioslibai 

llvered This service has only Just iK'eli Installed, and trains (hat skli 

It Is linposslhle at this (>arly date to judge of Its sucs'ess thousands of 

State Must Pay for Highway Accident.—A decision slve view of the 

of great im|Mirtanc3o has lieen handed down by the New midget trains w 

York Huprenn- Court ni the oaae of a garage owner, whose California, w he 


Motor Tractor Trams at the ExpoHition 

O M'' of the nolahlo fiMtiirc s ol llio I’aii.nii.i I’m II 
i;\|ios||ion is the s\-,ii.in of si;;tii seeing iintomolil 
trains (hat sklin iihoni he.mllfnl li'wid Clli lonieiii 
thousands of l■XJM>slllon \isltois oci'i the evtensii 
grounds, and iinonllnK them a i omiiletc' and eoinpndiei 
slv(> view of Dll' gii'al lair In Its evteiloi asfs'et '1 he' 
midget trains weie iinenled h\ It It I ngeol of (lakliin 



iward when the 
nkeiiiMl I he ae- 
In unison with 
solnleh safe In 
c ntiieU new lll- 
solves a hither- 


Motorcycle mail delivery. 

ear was WTcekcsl u/sm a public higliwav, 
lalcorers on the road had left an iron spikcc o 
ihc' road, wlueh spike eauscsl tlie garage o 


rounding a luin In Ihr 
e ellniinales iinv enttlng 
ow ding of is-opli' off the 
si'uls forty iK'ople com- 


An Electrically Controlled Shock Ab¬ 
sorber.—In patent No 1,1111!,404 W T Sears of 
I’liilaclelplda I’a inocldes in (onniilioii wllli a slns'k 


mobile I.) ovc'rturn The <■ 
Stab' tlial niuli'rtakes to 
iMumdarices for the iraftic 
inatieally a.s«uinee all rt'si 
lossea which inav lac sus 


irt hi'ld bniadly ihul "ai 
lamtain' nmeis within i 
I Vc-liieli'h theri'bv aut 
nsiliililv for damages ai 
Itied by iKscple using sil 





at0ht aftirini autOMoUle traJa, a popular feature ot the Pauauia-Paciflc International lUpoaition. 
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ICiKine., Uh'ivc'.-' 

1 fj “ aiirf Msoliliion 

Thm VILTER MFC CO. 

S99 Ciiftion 5rr««f, Milwauhm*, Wi» 

Magical Apparatus 

Grand Uook Oataioff <»v«r 7fM) migrat. 
ingf 2 .< 1'u.rlw Tnct.d Cat^og Trrw 
■AiTfNKA * CO . MuNfularwri. 4«3 Setk Aw«m«. T«rk 

6c for lO Hours 

itli orrllimrvrhfttp ki rodent vflo|>s 1 hnr^o* 

piiwtr HtronRcfit wliupliwt t titfiHc iiiatlc ^(iuriA 

Hlihmit (ntnkiiiw: ]' Drrt-fi't il oilt r patfub 

thUittIf J hlW JbllKtlM'S vu Out 


” 1 I I.l-J I 'NdllVI < <> W.»»jrrMl*** 

A Man ’s Mail Will lUaci, H,m Wker, Na Mortal Cam 

MAIUNG LISTS 

991^ GUARANTEED 

ROSS-GOULD.412-RN 9th St, ST.LOUIS 



Notefl for iBTWitani 
wiw wui D«riM • N«i.«tom $lnir 
WWowT—A morohaat toUa tha wrltar <rf 
tho deeirftbility of some mewu Ibr affaet- 
ively preventing the muTor aSac^ ^ abow 
window*, the effect we all aotiea faHWHaHlg 
*uch a window in which aor iwasa (a *•> 
deetcd and the oontente of the aripdow ata 
nhut out of view. ISIattmlty tlia Shop¬ 
keeper who works for a display in 
window resents its not being seen. Some 
attempts we are told have been made, bat 
there seems to ho room for a simple ef- 
footivo remedy for the suggested dUfiouhy. 

Synchronises Co-operative Mnateal tn- 
•tnimeni.—The Aeolian Company at New 
York, as assignee of Samuel B. Waters of 
VVo.ohmirton, D C., has secured patent No. 
1,128,923 in which there is a main musical 
instrument having a perforated sheet which 
wholly controls, through suitable means, 
the oiieration of the record of an auxiliary 
niuhjeal instrument so the two instruments 
will ojmrate in perfect time with each 

other 

Wrapper Unwraps the Cigar.—Milton 
WerUieimcr of Baltimore, Md., in patent 
No 1,128,828 provides a wrapped cigar 
w itli the end of the wrapper beyond those 
of tho cigar twist'd in tho same direction 
hO that by pulling its twisted ends the 
w'rapjier will unwind or open to expose 
the cigar. 

A Piano Without Strings.—In patent 
No 1,128,112 issued to J C Deagan of 
Chicago, 111, IS prosentt'd what is termed 
a piano without strings The vibrating 
lK)dv i« in the nature of a xylophone made 
of wood, metal or other vibrating material 
which may be set into vibration by any 
hiiitable means such as a hammer and the 
sound waves are modifleil or influenced by 
n*»onating tubes shown one within the 
other with their sound receiving ends to¬ 
ward the vibrating bar 

Your Hands and the Golf Club.—In 
playing golf a careful player will consume 
eonsiderable time m properly poaiUomng 
the club in his bands to bnng it m proper 
isisition with respect to the ball. To facili¬ 
tate' this A W Hayford of Swampsoott, 
Mass., has patented, No 1,126,208, a golf 
club in the gnp of which is emliedded a 
positiomng or aligning device running 
length wiB<' of tho shaft and projecting from 
it tn such manner as to serve as a gage m 
gripping the club 

Chairman Oldfield Retires from Patent 
Committee.—On March 4th, the Hon. W. 
A Oldfield. < liaamian of the House of Re- 
liresi'Dtatives’ Committee on Patents, re- 
tiroil from that committee, as at that time 
he went on the Ways and Means Com¬ 
mittee and n'tired from all other com- 
nntti'C'i under the rule of the House. He 
has Ihh'ii an active energetic chairman, ever 
remlv to urge with all his might that which 
he thought should be supported by his 
committee Ho has also suown a warm 
mtorest in th<' Pal^mt Office and only a few 
weeks ago deliven<d an address in the 
Patent Office building to the examining 
corps of that oflioc^ It is likely that h».will 
be succei'ded in the chairmanship by 'ihe 
Hon Martin A Momson of Indiana, 
who will be the senior Democratic mei^ber 
of tho oominitUs' " 

A Ticket Holder Wanted.—A retail 
olothmg man says that the trade needs a 
ticket bolder for holding the price and lot 
tickets to a coat or other garment, which 
holder oan be easily applied to and mmoved 
from the garment and will permit its ticket 
to be removed and anothW’iaaef'tiff, all 
without mutilation of or othe^^Tnjury to 
tlio garment. 

Bill Lost After Pamdag CoggraM.—The 
Patent Office reorganization biU after it 
had passed both houses of Ckmgress was, 
m some way. lost before it was signed by 
the President, and therefore failed of be- 
oorning a law, slnoe it was not a|>proved 
before noon on March 4th: Tp beooOia It 
law It must be nsintrodooed and advatteed 
anew in the Bixty-fourth Oorigrsas: M 
the law was only eitpeoted to beo^^ 
tive in July, 1916, tha inckknt may Jpijtrjl! 
affect the operation of the Patent OAoe. 
The bill provided for two adiStioiial At- 
amtn«rs-in-ohief, one additional law «t- 
aminar and for eighty-six assistant ex- 
amiaera in each of the four grades. When 


it beotmuB alaw It wOtgdMftt in pnoowtioas 
all ato^ the iinn «f Hu) aaa mto m oonii. 
How the bm.after paateff th# Ben^ wan 
lost and failed to mdi tha iVeiidQnt for 
signature, is stOt a najalfoOf. 

Pateat Ofliee Amd pmM WR Basarda.—We 
have in thaee Miurnns npeatedBy Hfocred 
to the assigmneat rePords of patents. In 
his report of January Sptb, ISIS, to Con¬ 
gress, Oommissioner Ewing refen to the 
frequent necessity of aeeeeWining what 
patents are own^ by a particular indi¬ 
vidual firm or corporation and goes on to 
say that there is no anthentie nuuiiMr at 
present in which such soMob oan be made 
except in each of the volumes wherein are 
recoded assignments and the data of tho 
application, where they are indexed from 
assignor to assignee. Mr. Ewing in the 
report urges the importanoe of establishing 
and maintaining a consolidated assignee in¬ 
dex and states that requests are frequently 
made for such an authentic, verified, and 
cheeked index, from which a reliable search 
may be made to aeoertain what patents 
are owned by given corporations, firms, 
or individuals. To perform this service 
It 18 believed that three mote index clerks 
will bo required in addition to those now 
employed in the Assignment Division, and 
for the indexing covering the past 17 years 
five or six additional clerks will fnotebly 
be needed to bring up its arrearage within 
a reasonable time. The (lommissioner 
will submit at an early date to Congress a 
request for authority to establish this index 
and a request for additional clerks for this 
purpose. 

A Ciasslflcation Index fsr the Offidal 
Gasette.—Beginning witli tho issue of 
Tuesday, April 6th. the Patent Offloo 
Gat*Ue will for the first time print a olassi- 
fication index, that is to say, an index of 
the different claseos with the numbers of 
the patents of tho respective igsues. This 
will enable a subscriber to the GataUe to 
determine without any trouble all the 
patents m any issue in any oUuts in which 
ho may be particularly interested. 

Glassas for Ralny-day Goif.—President 
Wilson who is an ardent golfer and also 
dependent on his eye-gUases is reported as 
saying that ho cannot play tho game m the 
rain because of the accumulation of muis- 
turo on his glaHscs, which leads to tho sug¬ 
gestion that specially devised glasses or 
some treatment of tho ordinary lens may 
solve the problem. 

Congress and the Steam Engine.—Tho 

Hon J. Hampton Moore of Pennsylvania, 
m asking the privilege of inserting in the 
Congretinmal Record the addros* of Mrs. 
Ben Johnson, the wife of a representative 
from Kentuoky, which request was granted 
by the House, pays a high tribute to Mrs. 
Johnson's painstaking core in carrying the 
story from Fitoh's birth in Houth Windsor, 
tlonn., to his death in July. 1798, at Bards- 
vown, Ky Mrs Johnson states her pur¬ 
pose as lieing to secure a suitable marking 
for Fitch’s grave She quotes numerous 
letters and other documents on fils in the 
Congressional l.ibrory to show a concep¬ 
tion and completion of the steamboat by 
Mr Fitch, probably I.*) or 20 yean prior 
to the imtUl trip m August, 1607, of Robert 
Fulton’s “CIiBnMnt'’ on the Hudson River. 
Those having an especial IntMWst in the 
u^tter will find the address printed in full 
in the Congrtmnonai Soeord of March 3d, 
1915. 

Win Year Watch Staad tlie TMtr—We 
now hdye in this country an opportunity 
to seoure an offloial stan^brd of that eom- 
qjodity sometimes oomporad to money in 
often repeated “ time u money." The 
Bureau of Standards, the Official Meas- 
nrer of the United States, undortakiM for a 
I fixed fee ranging from 50 omfta to five 
dtdlars to n^iort on and oertify m to 
pocket watches. The moot eUiborato tMt, 
known as Class A, involvw tha taswinf 
lot the watob fdr 54 day* in a leriha of 
pmiods in various potfitawm a»d at dtf- 
ifsm^tompeiatumi. The fo^ot is tnafi- 
M MfOi in tha Bfoohn'or SHtodMUliK 
9t. whtoiiMdw 

on (he handling of a wi^h, its win^foigaBd' 
the aaniwr in which it is carried, and will 
be found of maob iotenst to Owee who 
appceeiato a tbnepieee aoenrato to' tito 
hiChMt dagtae. 
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.. “Oh, you poor boy!” she cried ... and kissed him again .. 


Not once within his memory had the boy felt the pressure of 
lips to his own, and this pure kiss of an innocent, childish girl— 
became a turning point in his life. He had been born blind. To 
save him the horror of realization his father had taught him since 
babyhood that all the world, like him, was blind. Light, color, 
darkness meant nothing to the sightless youth. Then, one day a 
black eyed, dark haired little iconoclast, her mother s<3ul wrung 
with pity, pulled down his little world about his ears. Finish 
this unique and tender story yourself. It is “The Closing of 
the Circuit,” one of many stories—stories that writers like Rex 
Beach, Booth Tarkington, Robert W, Chambers and others say 
arc some of the best stories ever written by an American author. 
Today the writer of these stories is old, broken and penniless. 

You can help the genius who wrote these 
stories to come into his own and you 
can get a new set of his books FREE 


F or yeart he had been a aallor before 
Che nUMt, and then when he wa< 36 ye&n 
old, emne the iinviuUe to write He never had 
an education in the regular aenie, but he haJ to 
write. He had within him ao itrong an impulae 
that he wa« forced to write 
He wrote Us first ttoi7 on the wachtnb 
of a dreary little room while hi» wife watched 
him with diacounged eyet. It waa written on 
the bach of circulaia which he wai to dwtribule 
atSl.OOaday. 

\t once he was famous. Hit atoriea began 
to appear everywhere He wrote the greateat 
aea atoriea that ..ever have been put on paper— 
laughing, stirring, tragic—glorious—mean— 
atoriea of aailing-veaaels—stiuare-nggera in the 
old dayi—in the American coaatwUe service 
and in strange ports—stories of the steam 
monsters and stones—human — unique —at 
the long ateel beMU of the deep—the 


Dreadnought that crumbles before the 
slim and deadly t rpedo. Stone, of inuiinv 
—of good fights—of rescue -of alnpwretl— 
stones of bnitalitv—of (runes and aliatigliai - 
stories of courage and danng -stones wild as liiir 
ricane—sea storiei laughing as the sea at peaie 
But atoriea of the aea and battle are not 
all that be wrote. His fancies play about all 
conditions of life Read his love stones The 
story of the man whose sweetheart i^ led astuv, 
who had every feature of his fai e rlianged by a 
surgeon, tlien shanghaied her betraver as a sailor 
on a ship and got a slow and terrible rtvenge 
And there are stones of love and of sweet and 
tender women. 

Yet—rs(/ar—Morgan Robertson is old and 

poor —for his stones appeared in the days befon 
niagasines paid big pru es to authors- -and tliougli 
he got much fame he got very little moncs 
And fame is a poor substitute for beefsteak' 


Two big magazines—Metropolitan and 
McClure’s have joined forces to give this 
writer the reward and recognition due him 
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Fortified Tires 
Now in the Light 

Men Bought 1^479,883 Goodyears Last Year 

GtxxJyear Tires have for years loomed up as the biggest thing 
in Tiredom. And they are looming up bigger each year Do you 
ever wonder why ? 

Last year we sold about one Goodyear for every car in use. 
Every week now thousands of new converts adopt them. Don’t 
you think the reasons will apply to you ? 

They Average Best—That’s All 

This is because Goodyears are tlie Fortified Tires. 

They are not trouble-proof. They are not exempt from mishap 
or misuse But we defend you in the the best way known against 
each major trouble And men have proved, by the hundr^s of 
thousands, that these protections mean lowest cost per mile 

All these costly, efficient features are found in Fortified Tires 
alone. They best combat 

Rim Cuts Loose Treads Punctures 

Blowouts Insecurity Skiddingf 

One of them— our “On-Air" cure—costs us $450,000 yearly. 
One requires that 126 braided piano wires be vulcanized into 
each tire base. One—to combat loose treads —requires the crea¬ 
tion of hundreds of large rubber rivets. 

And one—our All-Weather tread requires a tread that’s 
double-thick and tough. It requires deep, sharp, resistless grips, 
such as no other tire employs. 

Goodyear super-quality lies not alone in rubber, fabric and mak¬ 
ing. it lies also in these five exclusive features, each of which 
saves countless needless troubles. 



Price Reduction No. 3 


On February 1 st we announced our third big price reduebon 
in two years. The three total 45 per cent. 

All of our savmgs, through mulbplied output, on rubber or fabric, 
are given to users. Thus in Goodyews—the largest-selling hres 
—you always get most for your money. Yet we spend $ 100,000 
yearly, in laboratory work, to find ways to better these hres. 

We urge you, for your own sake, to prove out these tires. Any 
dealer will supply you. 

THE GOODYEAR TIRE A RUBBER CO., Akron, Ohio 

(aus) 
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and Stucco 


_ mines, industrial plants, etc., and 

wherever a number of houses of similar de- 

siRTi «re d««lred, such groups can be built fireproof, 
permanent, indestructible and at low coat -by means nf 

Kahn Pressed Steel Construction 


no work at the building vit« Tlicy tire ^rncted without rivetlnu, i 
tttandard connection The only tool required la an ordinary humi>n< 


m ordinary humincr Hy Rib ateel aheAthing 
:ra nnd lh« Atuccu, plaater or concrete appit 

kkytcTAper conatruction with bM I 
coat (ompnrea favorably with tho 
Complete erection diagramn are furniahed eo that the buildinga are quickly constructed by ordinary 
meohenlco. Detailed auggeetione furnlaJmd to persona i.oniemplating the erection ol multiple houaee 

Trussed Concrete Steel Company 

Dapartment M-B Youiutatown. Ohio. 


VALUABLE BOOKS 

of Instruction and 
Reference 


Scientific American 
Cyclopedia of Formulas 

FAlltrd tiv AI.IiKIt’l' \ IIOI’- 
KINM ](»77 imp's, 2<Hi 

llhiHtriititins CloUi, Hiilf 

m(ir(K'<-(i, 

T Till' 11111''! ninililitf liixiK of roccliilH 
pulilislirtl ('(intaliiiiit! ulioiit 1.7,(Km so 
l(*<’t('(l forriiiiliis (oNorlMi: uoiirli o\or\ 
liriiiioli Ilf Dio iisofiil iii'ls ,niil liiiliis 
trlim .\ovor Iioforo hns suolt ii liirtio 
(■olUK'tloii Ilf foi'uittliis. tisofiil |o o\on 
Olio, Ik'oii (ifror(>d to Dio imlilli \1- 
niosl oiort 1 III] 11 1V t Dial oiiii lit' 
thiiiiKlil of lolutlnj; to formulas iisisl 
til Dio titrloiis maiiiifnotiirtiig Indus 
trios will Im' found niiswoiod tii this 
volumo Tliiiso ill Hoarrti of saluldo 
(iiDolos fiiiit oini lio 111(1 iiufnotiirod 
prollluhh on a siiiull soalo, will find 
huiidrods of oxoolloiit suggostlous 

Concrete Pottery and 
Garden Furnitare 

n,i n,\Li-n (' DWisox r,v,x 

7% (’lolh I'.M! imp's 1-to illustni- 
Dolls I’l loo, $15(1 

TTIils liiHik dosorllios in (lotnil, lit Dio 


lll,ll tliiv 
ii'l ininn 


Scientific American 
Reference Book 

Edition of IIIH ('oniiillod ,ind 
.sltfod to ir.HKIiT \ IKd’KI.NS 
and A KI SSi;i,l, lUiM) 5>4\7‘1| 
noth .■|1»7 imp's, KKK) Illustni 
ttlMO- I’llCl >1.50 

H \ himih , c oiiii'.iol, I oliiDilo iiiid up to- 
dato viiliiiin Ini I'lorr-din roforonoo, 
co'itiiliiinu u louiiii l.iililo iiKiciopilion 
of fuels, sljiD-'De- and loiidulilo llifor- 
uialloii iDoiin iiidiislrlnl, (iniiiiiorelal, 
Mclplillflc iiiul itioehiiiili'll linos (if Ki'ii- 
oriD lidorosf II Is ,i norlHtlun of 
facts and fltfuios, nnd uiM piori- in 
laluahlo on the dosl. nf iln imslnoss 
man. as well as Die liliciii .if (ho 


Experimental Science 

I.loiiK'iilai\ Eriicltcal and Kxport 
nionlai EIdsi.s Tl\ (iEdUCl-, .M 
IKU’KIVS i; viilunioh il>-4\!t''i 

I (Miith niHi imp's INK! niustrii 

Dons I’lloo, $.5(K» 

T This work trouts on Dio inrlous lop- 
los (if ptnslos In a ixtpulai and pruc- 
Dcal «.n and ooiiliDiis a fund of 
tnistwiirlhi sciontltlc Infiirmallon 
ppo-sontod In a i loai and sitii|ilo stjh' 
Tho atm of (ho wrllot has las'ii to 
londor plush III oxiN-rlmontathm sn 
slmplo and iilliiiofho as to liiduoo 
liiiDi old and louiig In onpigo In It fm 
ploasiiio and profit in Dio lalosi odi 
thm iho sco)M' (if tho worK has lioon 
liiiiadoiiod, pD'sonDiig Da inoro ri'oont 
doroloiunonls In nnsh'in solonoo 


Handy Man's Workshop 
and Laboratory 


(III 

A r’limpil.iDoii of liiindrods of i Mi¬ 


nts hill 


s and iiip'tihi 


s Idoui 
lochan- 


Killl.t iiK'lllasl Tlio 
prut Deal and Iho soluDuns to «lilch 
ihov lofor aio of fiisiuoiit («s'urronco 
It iiiiD lio I'opiided IIS tho host colli'C- 
Don of Ideas of losonrcoful inon inih- 
llshod, and apiN'iils to all tboso who 
llnil iiso fill tools I'IDior In the homo 
ol worltshop 

Monoplanes and 
Biplanes 

d’hotr Doslpi COiistruotlon and 
Oiaralhin ID DHOVKIl fl.EVE- 
DAMt lAlKM.ND, It St AM. 
CK ri'iXS‘,4 (’loth .'ID laigos. 
27S illustni Dons I’lico, ott 
t; This work Olivers the whole siihjoel 
of tho aoroplaiio. Its iIohIkii and tho 
thoorv on which the design Is biinod, 
and contains a dotnlhsl doscrlpDon 
and diHcuHshm of thlrtysdght of tho 
iiioro hlghlj successful types It Is a 
Dioroughl.v practical work, au() liival 
iiiihio Id anyone luterPstpil In nvliitloji 
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The PrioeMM «r RodMdopImiy 

(OtneUiita /rom )m#< S$4,i 
dlaUiiceii when It would be eultHWy nuidu* 
lated by the volce-wavea 

Modulation of the wave-producing en¬ 
ergy has lieen one of the moat difficult | 
protileins of radio-telephony, and la not 
yet wmpletely mtintficiory. For long- 
dlstnnee radio-telephony current In the 
uerlal-wlre systems must be na large as 10 
or If) ainiieres or even more, wherena the 
nilerophuue transmitters used In ordinary 
wire work never need to carry more than 
ulsmt one quarter of nii ampere. Thus, It 
ls>eaine necessarj' to devise and develop 
special wnter-eiwhsl trunsmlttora and 
mlcrophoiilc rcla.vs for large currents. If 
full use were to he made vif the radlii-fre- 
quency altcriiator This branch of the 
problem WHS amoiiK the first attacked, and 
there were iinsluced Instruments h.v the 
US4’ of wlilch wireless telephony was made 
a fact over Iwelve nitles during IIMKS nnd 
over two hundred miles, from Mrant Hook, 
Mass, to .Tiimnlcii, N Y. In 11107 The 
niiHliilHting Instrunient ustsl In Ihcse long 
(llsinnee tests was a special t\iH» of dlf- 
fetentlal (elc|ihoiic rchi.v or aiiitillfier. 
which not oiilv made It posslWe for the 
voh'c to contiol rohiDvelv large amounts 
of wave eiiergv, hut also iiennltU'd the In- 
lereoiim'Cllon of wire and wireless tele¬ 
phones llv lls use II i>ers<in at hls home 
could sis'nk III wire to another peison at 
some distant point vui a second telephone 
Hue, an liilerm<sllat<‘ part of (he talking 
circuit living providevl hv radio Thus, the 
ladlii telephone eiin lie iiseil to link 
gelher existing exchange svsiems of wire 
lelephonoH. and suhserllsTs miiv from 
their own instiuiuents talk with pussen- 
gers liliourd ships at sea or with others 
who would ordinarily he Isolntisl hecniiso 
(if the lack of through line eonneCtlon 

Mthough radio-teloiihonj has Imh'Ii the 
subject of research and Invention hv mntiy 
Invesiigators, and although a large niim- 
her of dev IIS'S for prisluctlon and nnsin 
litDon of radiant elisiromagnetlc waves 
lime been tirought forth In the past four¬ 
teen (ears there has Imh'Ii no deisirtiire 
from the fiindameiiliD prluolples outlined 
aliove The fact that telephony hv “wire¬ 
less' has remalmst almost purely experi¬ 
mental so long after its Inception and first 
siicceskfu) piacthe luaj Im' cxplnlriod 
onlv liv a lack of eonfldenee in Its pn'soiit 
comniereliD value lull also hv the blind 
ness with which main of It.s practical ex- 
iMiiiciils clang to tile use of unrelhihle In¬ 
struments of tvis's whleh should havt- lit'cn 
discarded long ago 

The Superheated Steam Unit 

slide-valve engines for thirty years. Is 
permitted, nearlv all the steam having | 
eseaptsl III the low-pressure receiver 
Cl Under Mere li expands against the 
low pressure piston, escaping to the con¬ 
denser at the end of the atroke by a aet 
1 of central poits iiriiingisl around the clr- 
ciimfereiK e of the e\ Under at Its center 
Of tsnirw, the length of ovUnder uiid plB- 
ton is long eiiongh In coiniiurlMon to the 
stioke to allow thew' central fiorfs to be 
Covered h.v the piston, except at the end 
of the St Dike in other words, the thick¬ 
ness of the piston eipinls the length of the 
stroke mlmiN the length of the central 
ports 

This 111 brief is the oonstructlon of a 
eomismiid unitlovv engine as applied to 
the lokoniolille or sniierheated steam unit 
This comhiiiailoii of the two feature* In 
one engine Is follow oil b\ a number of In¬ 
teresting col olio rles t’yllndor Jackotlng 
now hts'oiiies needlesn, so that the cylin¬ 
ders are brought out In the open tnatead 
of lieliig la'lted with a steam dome of caaed 
111 the smoke box ho<Kl The unlflow dla- 
tiihuDon of the steam prohibits the use of 
n suiierheater lietweeii high and low-pres¬ 
sure ej'llnders, so this Is omitted. A radls. 
eal change Is also made In the hlghTrea- 
Muro suiierheater In order to avoid the 
long spiral mil of superheater pipe (to 
large-sized engines exceeding three hnn- 
dred feet of 3-iucli pipe) the soperheaten 
for the unlflow type have two wrought 
iron headers the length of the smoiu hox; 
tbw* bMdm hdac JolotC auuv4MMa> 
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'Y^OU can sec at a 
■* glance why Double 
Grip PARIS GARTERS are so 
popular. They hold 
up your socks on both 
sides. You’re getting 
big value for your 
money when you buy 
Double Grip PARIS 
GARTERS. 

Be sure that the name MRS 
tt (tamped on the inside of 
the shield; then you’re sure 
you are getting the genuine 
Double Grip MRS (MfCTERS. 
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Wlnl coUs of MDaU pipe 1 b maHt^e. 

These various slmpUSoaUoBS enabled 
the Wolf people to put out a line of large 
unlflow lokmnabilai, the smallest Hated be¬ 
ing .SPO horse-power. The published floor 
arene of those Hlaett will be of Interest hy 
oonifOTrlMoii tvKh ordliiar.r steam plaiite of 
tb« Mumo horse-power, as they represent 
very fairly the average flwr areas of loko- 
moMle iilaiifM Foi the HOO horse-power, P 
feet n Inches wide by 22 feet long, C0(» 
boise-power, 11 feet !) tiicbes wide by 27 
feet !) iiuhes long; 6P0 horse-power size, 
12 feet P inches wide by 30 feet 3 Inches 
long, It g(K)d (leal sniuller than our holler 
plants alone for the same horse-iaiwers 

The reason Is not far to seek Wo rate 
our bollei-s on 30 pounds of steam evapor¬ 
ated |)er horse-power-hour, a lokomoblle 
only uses 7 to 10 isniiids, hence the much 
.sitiallcr bollei, even liieludlug the super- 
liciiler simet' .\nd. lucldeulully. all the 
usual boiler losst-s such as twenty tier cent 
of the coal pile going ut> the chimney as 
waste, holler feed pump charges, radiation, 
etc, are retluis'U In a like ratio jier horse 
powci piiKluced 

Test 7 Is of the American “Huckeye- 
niobtle ” This engine Is, In effect, a copy 
of the Wolf tandem comiwiiiid with dnuhle 
sufs'ilieat, and both eyliiiders Jacketed 
In the smoke hood, a few methnnlcal Im- 
proveniflilts have 1 «h*u Hilderl, such as a 
trolley rail for running out Istth kuist- 
henlers for prompt and easy lnsp<s?tion of 
the hUiMTheulers and the gasket jolut and 
nuts of the forvyard tulie sheet There Is, 
fnrltin. a iieyy piston yalye which d<M*s 
not haye lo have Its rings sprung on, and 
a new ty i»e of stuffing box for suiierheated 
sti'UUi (Engine shown In Figs « and 1) > 

Hut I he main feature of Interest to 
Americans Is the fact that this machine 
Is Aiiicrlcan-hullt In every feature through 
out, yvlth T’lillpil .'^tail's Standard nuls, 
holts, rlveiH shop measurements, tubes, 
pIlK's. and pl|s‘ lllling-i Only those who' 
have had to use a metric system-hullt 
engine In America can appreciate the enor- 
moua dlrtlculiles of replacing any lost or 
broken metric fitting In our machine 
shops And, from discussions Hull I had 
abroad yyltb the tJeriuan maiiufa.-tiircis. It 
yylll Im> some time Is'fore they establish 
branch factories In this country inaniifai 
curing their lokomohlles on American 
slaiidaril ineiisnremenis 'I’hcy have 
enough to do to ints't the demand yvhere 
llie inefrie system holds syyax. both the 
Wolf aud lainy. tsmiiainles hulliling an 
average of 2,o»*ii lokomohlles each per year 
yyllhout iruH’tliig the prcsoiil Enroi»oan 
demand 

While HU'S!’ blue rlhhon tests are all 
very tine, the \yrllei fell that yvhal the 
Aniciloaii public yy aided to kiioyy yyas yyhat 
the lokouiohlle Could do In dally yyork In 
the ayctage mill and Industrial plant, 
what of the flO.tXlP already built, yvere 
they u «ute*‘ss. and weie the oyyners oi 
derliig more of (liemV Could the lokomo 
bile la* (1e|>eiid«sl upon to shoyy IP pounds 
of sleam and 1 fi pounds of etsil to the 
brake liorw’ iaiyyer In yearly cyial necouni ' 
How about Us rellubllUy, Its luhrlcatlon, 
and HttendnnccV 

While these ipicstlons had Iss.n lairtly 
anNyvensr liy the lokomolilles I had seen 
In France and Helgluiu. a trip to tler- 
liuiny. the home of the lokomoblle, yvould 
fninlsh eoncitislye data, so I arranged for 
a tunr thronghonl Industrial tlenuany 
Herlln, Magdeburg, Xresden. Mannheim, 
Cologne, I illHseldorf, Imlshurg--studying 
the loKomohlle at llrst hand. Its dally 
coal ifconls. Its details of coiislrnetloii, 
mnlnlenance, operation, every fact of prac- 
lleal imimrtaiiee that could be gleaned 

The task was not as easy as U yvould 
be 111 Amerh’a Mitnagers of factories, In¬ 
dustrial plants, etc, will not allow a visit¬ 
ing engineer to ln»;>ect their power plants 
to “get a lino on" certain englmya and 
boilers, as Is cheerfully granted anywhere 
In America They will allow a stranger 
in, hoyvever, as a special favor to the en¬ 
gine builder's sales representative, and 
tsdh the Wolf and I.an* eompantea were | 
very generous about detailing men to take 
me to visit various establishments where 
tokomohllee furnished the motive power, j 
I saw aU slses Md types l^oaaobUw 
to tna MBOslvBlilB laOwtiri turn ftiee*' 
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Resists Rust 

as no ordinary sheet tnctal tan Arnu 
American Ingot Iron, is the purest in 
made Itisalsouncgualledinthecarctaki 

in ity beat trr.ituicnt, iiispeciinn and haiullin 
I lie lesiilting evenness of textiiie and ilie 
tioii of all bars and sheets conlaining the 
defects BO generally aeL'Iet ted in oidinan 
terial make it absolutely ' 
the aition of the clement' 

Arnu (I lion s sii(itrio 
aiulyaned o>c in Imilding 
ben lint techly illustrate 
lures m \sl\ub Arinio li 
loohng, hut foi skvligb 
ventilators, metal l.i 
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DodgeBrothers 

MOTOR CAR 


The two owners of this business are 
also Its actual active superinten¬ 
dents—not by proxy, but in 
persoa 

The manufacture of every part and 
piece used in the car must con¬ 
form to gauges and measure¬ 
ments determined by them. 

They fix the formulas followed in 
melting, shaping and forging the 
steel, iron and brass. 

From the handling of the raw 
materials to the final assembly, 
the departments in charge of every 
process and operation are re¬ 
sponsible to Dodge Brothers 
themselves. 

They have themselves designed 
many of the wonderful time-sav¬ 
ing, labor-saving machines which 
make this car possible at the price. 

They know exactly how every part 
should be built—not in theory, but 


imm practical experience in raamt- 
factoring the vital parts for more 
than half a million cars. 

The car is giving satisfaction every¬ 
where. 

Its performance inspires nothing but 
praise. 

You will realize the very first time 
you ride in it that it has all the 
comfort, responsiveness and 
power you want in a car. 

There will be no mistaking the 
buoyant spring action—the free¬ 
dom from gear shifting—the fine 
balance which makes it stick to 
the road—or the dogged pulling 
power of the silent motor. 

If you care to have it we will be 
glad to send you our Book B, 
which gives an unbiased opinion 
of the mechanical value of the car, 
written by an engineer not con¬ 
nected with this company. 


The wheelbeee !• llOlnche* 

The price of the oer complete l« S79S 
a o h Detroit) 
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Modern Gasoline Aatomobile 


Motorcycles, Side Cars 
and Cyclecars 




QaestioHM and Aaswers Relating 
to Modem AatomobUe Con¬ 
struction, Driving and 
Repair 

By VIOTOK W PAGft 5 H x 7 W 
(’loch aj 2 pxcee -IW iitustrathnu 8 


mjulremenUi of Uie iK)n-t«>cbnlc»l rvsder 
Miriam bmUx UDdore(<K>d expt»nM<ory oist* 
r«tRtliiK to rII brmm btw uf automoblUnc 
rtopul^r work ft poplUftr price 

Gasoline Engine on the Farm 


era Keeuiliie and keroaean eagloe Ita nnii- 
itniclJon ^mannseniimt 

bold ahup and’I58W*'i»e« o?*thlV^up-l«^ate 
motor and tnciudee chaptereon eiiittne Inetal- 
latkpn, power trauamlaalon wad the beet ar- 
rai^me^or the power plant In referenre 

GaMoRne Engine Troubles 
Made Easy 

Arm^br VICTOR W PAOft 
Slw, 24 X 98 IndMi Prloe, 25 oonta 
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j trie Ugbt and power service to euidy mak¬ 
ing. In general the loUowlag duoto msy be 
j accepted at common practiee wttb sU of 
ttiem; Tbe dally coal aceenst la All alsea 
from 40 to BOO liors*-power-t»onrt thowa 
an avenge ot IS poaaVg ot coal per 
brake horae-power boar, or 2,fi pOtmda 
of lignite (5,000 Brltlsb tkenaal vnlts). 
Up to 260 horse-power one man suf¬ 
fices to both fire and run tbe hdeomo- 
bUv, and, aa both engine and boiler mart 
be kept clean (for tbe sake of tbe engine 
bearings); both are bandaom^y flnli^ed 
niid decorated, and are kept pollabed and 
wilted down, no soot, uah, acale or dirt 
lietng tolerated. The claaa of attendant 
in charge la about the grade of a Ucensad 
engineer that we pay |lh50 per diem for, 
able to give the engine more Intelligent 
care and the boiler better firing than the 
average fireman that we employ. As a 
rule Nome sort of mecbanlcal stoker was 
used, and low-grade fuela, such as lignite, 
la^t, straw, unwduat, etc., were easily 
handled mecbanically (also crude oil), the 
small loktimobllc grate being peculiarly 
ailapted to such apparatus. The steam Jet 
tor cleaning off nuiierheaters Is almost In¬ 
variably operated once In 24 hours, some- 
ilines twice Removable turuaoe and tubes 
are withdrawn once a year for n thorough 
cleaning of the nhell and tubea from scale. 
This long time between cleaning la also 
jiartly due to the excellent water soften¬ 
ing jilautK la use all over Germany About 
an csiual quantity of cylinder and machine 
oil In used tier day The cylinder lubri¬ 
cator oil uxed Is guaranteed at SCO deg 
Ont. and mime standard form of mechani¬ 
cal pressure feed appurntUH supplies It to 
the engine 

1 also visited the works of R. Wolf at 
Magdeburg and Ildurlch lainz at Mann¬ 
heim, saw the cunstruction details of loko- 
mobile building and talked with them as 
to their plans for Introducing the loktv’ 
mobile Into America It is Imposaibie for 
us to use them ns made abroad because 
of the metric Njstem fittings used through¬ 
out Moreover, It will take us as a nation 
a good while to realise that here Is a good, 
economical prime-mover, iH“pre«entlug mil 
lions of horse-power lit Europe and her 
trade deiiendcucles, jet whose ({ualltles 
are hardly known among otir people as 
jet Tl»e GeimaiiK are la no hurry to In¬ 
vade us at (iresent We have one live 
engine company making them already, in 
a large number of sizes, and fitting our 
standard dynamo ratings. When our en¬ 
gineers do get art/ualuted with the loko- 
mobile It will take all this company’s out¬ 
put, plus what the Germans will be able 
to send us. Hiieclallj made for export trade 
and equipped with United HUtes standard 
fittings, to supply tbe demand. 

Chestnut Bliifht Poisoning 

T he newspapers, as well as some of 
the scientific journals, have recently 
reportetl several cases of Illness and a few 
deaths su|>poserl to have been due to eat¬ 
ing chestnuts from trw*s uffectetl with the 
chestnut tillgbt ITils subject has been 
Investigated Independently by G. P Clin¬ 
ton, botanist of tbe Connecticut agricul¬ 
tural ex|ierlmeut station, and by C D. 
Mamb, of the United Slates Dc^iartment 
of Agriculture, who reports his results In 
the Journal ot tbe American Medical As¬ 
sociation. In both cases the results were 
siitistautially negative. Dc. CUuton de¬ 
clares tliat “there was no evidence that 
tbe blight fungus or other fungi were 
directly connected with the slcknees, alnoe 
cxiairtmeutal feeding of white rats with 
ihesc fungi failed to produce any injuri¬ 
ous effects. Small amounts Of pure cul¬ 
tures of the blight were also eaten by the 
writer without ill effect” He suggests 
that trees might be so injunid by the 
blight as to produce a greater proportltm 
than usual of nuts not perfectly matured, 
and that these might possibly contain 
some self-produced pofsoooQB priacHAa, 
though this la not oonsUond pnAmMai 
Prof. Marsh reporta to much the aame ef- 
tect. He aays; “The oymptams attxthnt' 
ed to eating blighted dMAtUita Aren In 
all cases such as might be produced in 
some persons by cheatanta front healthy 
trees.” 
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Strong Patent 

DiuBoMlHoMor 


The up-tn-the-ininute Holder*'-witb six 
point* and a "shock absorber. ’* Worth 
knowing abouL Send for circular. 
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Dajr after day, year after year, a 
ceaaeleM ateeam of currency isauea from 
the United Statea mint. 

In each Mria* all piaca* are idantical. Thara muit not 
ba tha alightait variation, baeauae baaed on thia unfailins 
anifonnity reata tha atructura of tha nation’s buaineat. 

Tha product of tha mint ia tha atandard maaaura for all value. 
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Can you afford to lose 
the savings 

made by 

Oxy-Acetylene 


intelligent use of ihe Oxy-AcetyIcnc welding torch greallv simplih* 
and cheapens the manufacture and repair of metal parts 
One on the spot repair of damaged equipment of ten saves more m tin 
alone than the cost of the entire welding outfit C ount the cost of ne 
part not needed as profit Parts and repairs so intricate that the cost < 
manufacture by any other method would prohibit their use, are mac 
easily and at small cost as regular routine work bv this prex-ess '^'cldir 
IS an inexpensive and superior substitute for most rivrlling operation 
We lurnish a ihorouRhly high grade welding apparatus fur $6(1 ()(). not iiuludii 
acetylene cylinders which are extra and are furnished iiniler a Itheial servur jilo 
Truck and apeclal equipment fur culling operations at extra cost 
Any gofal make apparatus Is made more efficient and widel\ usetul he 

PREST-O-LITE 


Dissolved Acetylene 

f Ready-made carbide gas) T 


Prest-O-Lite Acetylene Service fnmuhei the highest 
grade of Diitolvetd Acetylene in portable cylinders, 
naed at conveniently at yon ute cyhndert of oxygen. 
Savet the large initial ontlay and heavy depreciation, 
trouble and inconvenience of making crude Acetylene 
an carbide generatort. Betidei, Preit - 0 - Lite Dit- 
tolved Acetylene it perfectly dried, cleaned and pnri- 
fied—makei better weldt and it cheaper to ute. 

k'our n«m« and addreM on the margin of this page will bring mtereiting 
niormadon on equipment and appliLaliont. that wJ! probably tuggesl 
lew and better waya of handling your woik 

Si,n mil/ SmnJ Tot^ov 

THE PREST-O-UTE CO., Inc. 

The World V Larue- 1 Makers uf Diigolved Acetylene- 

tio SpMdwMx Indian.poli., Ind 


Why not BOTH in 
portiWf (flinders? 


REPRINTING BACK NUMBERS OF THE 

Scientific American Supplement 

TO BE DISCONTINUED 


Of Importance to Librarians 


Kslslilislit'ii in ls7(i l> dfscnlif tfu' 
exhibits (if Ihe I’hiladolphia Inleruu- 
tional ExposilKin, 11 proves! sosuoeess- 
ful that the publishers deeidtid to eoti- 
tinue It on bniader linos. 

Wherutver a Tvudall, a Huxley, n 
Ilnlmholtr,, a I’usti'ur, a biobig, a 
Crookes or anv other (irlnee of seienee 
rose in the loamiHl soeiotios of Kurop(> 
and announced sotrio new upoeh- 
making disoover.y of his, his own words 
appeared in the Heieuuhe ''Amerioan 
isupplement. The leehnioal piipiws 
read by engineers before soenaies in 
America—papers too nxtonifits' and u>o 
long for more (Kipular periodutals - 
have been given a place in the ISeieutitio 
Ameniuin bupplement Amerieautwho 
could not read foreign langua^s found 
in the pages of the .^ientifie Anjericaii 
Supplement, the utterauoea of grv'at 
EuropeM) physicists and cbemists 
translated into English. 

Bo. in the nourse of time, the Beion- 
tiHc Amerioiwi Bupplement has Ixssomu 
a kind of ennynloi^ia of original sei- 
entiflo sources. It figures over and 
over again in the footnotes to mono¬ 
graphs and scientific treatisisi; it has 
played its pai t in research of all kinds 

As remarkable as the publication it¬ 
self is the method by which it has been 
made aocesaibla to the general publi<3. 

Every mwibsr of die SoantMc Ansri- 


can Supplement from 1876 to 1915 he* 
been kept in print Whet U more, the 
number* of 1876 have been *ol<i for 
10 cent* Jutt e* if they were publithed 

today And this despite the fact that 
piibhsliers of newspu(H‘rs and period¬ 
icals ofpin charge sevi'rnl liiiiidred tier 
i<en1 more for back numbers than foi 

The Scientific \m(>nean Siipiileiiieiil 
will eontiniie to print the (lapers of 
great scientists mid engiinsTs iis it has 
in lh(' past But tho policy of reprint¬ 
ing beck number* vrill be di*continued 

For tt few weeks only wi sliall tie 
able to furnish all the single iiiimbi i- 
of the Beiunlille Ami rii ail Siipi>lein< nl 
or hound volumes 

This amioiineeineiit is made for the 
benefit of libraries in which (oiiiplete 
sets of t.h(> S<iienlifie Ainerieiiii Sup¬ 
plement iin' not to be found, itiid for 
those Interespid in seieius' who feel a 
gemiine need for an i‘ne\i-lopedia of 
seienee of the inost. diversified kind 

We will su|)pl\, frisi of eluirge, on 
request, copies of tli(> Si-unit ilie \ui(Ti- 
ean Suiiplement (’atulogiie, iii which 
all tlio papers that have been tinnted 
in tho Hupplemoiit since IS7(i are iii- 
doxed This catalogue will not bo 
publishod in th(3 future 

Order bach nutnbirs or iMund votiiviei 
of ihe Snmhjir American Sniijilemenl 
note either from your bookneiler or di¬ 
rectly from Ihe pubhthers 


MUNN A CO*, Inc., PubHshers 
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The Eight-Cylinder Cadillac 


will, we believe, prove itself to be the most constant and 
the most enduring car this company has ever produced 


■yHE Cighl-C ylmder C ddillac is now ,n th<- 
hands of nearly sot thousand users 
The motoring world knows that its f>er- 
formunces far surpass the most ardent 
claims that could be expressed in words 
The consensus of expierl opinion is. that it 
IS the ultimate in practicability, speed. 
f>ower, sniootbne8.s, flexibility, luxury 
and ease of operation 
And. in the most essential of all qualities 
stability and endurance -there is 
abundant assurance that it will exi el 
any Cadillac which has preceded it 
We say this, knowing full well that iht 
record of the Cadillac Company for 
producing cars which endure, year after 
year, stands unapproached 
We say il with lull remembrance ol the fact 
that you can go back one, two, thiee 
four, five, SIX, .seven eight, nine, ten 
eleven, twelve years and find that the 
C.adillacs then made are still in service 
Recall, if you can, any other cars that can 
point to service records of half the 
maximum period cited 
But we arc secure in our conclusions for 
several reasons 

The fao ors which are primarily resfxinsible 
for short life and lack of endurance in 
a motor car are 
Un-scientihc design 
Un-suitable material 
Un-workmanlike construction 
in-accurate workmanship 
Poorly fitting parts 
Improper lubrication 
Vibration 

The foregoing being true, then what would 
more naturally follow, than that 
scientific design, intelligently selected 
materials, workmanlike construction 
correctly fitting parts, efficient lubri¬ 
cation and absence of vibration, will 
assure long life and lasting service'-* 

The Light-Cylmder principle, in itself 
appears immensely attractive 
Bui It (iffcis no promise of unusual snriooth- 
lu-.ss and endurance unless a correct 
desieri bt supplemented and supfxjrted 
b\ the inosl skilltul working out of 
details 

And ils details must in turn be supiKirled 
bv a far higher tcfic ol workmanship 
than IS dein.andt d in tin more conven- 

During the past year sve li.ivt achieved 
much 111 ill' perli-i ting ol materials 
,ind then various alloys making it 
fiossibli to adopt them wiih more 
siientifu correctness tor ihi specific 
diitie-- which they must pt rtorm and 


the strains, stresses and wear which 
they must withstand 

The reputation of the Cadillac Company 
for producing the highest type and the 
most accurate workmanship in a motor 
car is not disputed, yet the workman¬ 
ship in the “Eight ’ surpasses anything 
ever before achieved by this Company 
Accuracy in workmanship and the proper 
ht of parts which move in contact with 
one another, is one vital factor upon 
which duration of service depends 
In the Cadillac "Eight” there are more 
than 1000 mechanical operations which 
are not permitted to deviate to exceed 
the one-thousandth part ol an inch 
from prescribed limits of measurement 
And there are more than 300 other 
operations in which the .limits of per¬ 
missible variation are held within the 
half of one one-thousandth of an inch 
When it IS remembered that the one-thou¬ 
sandth part of an inch is equal only to 
one-third to one-half the thickness of 
a hair from your head, you gam a slight 
conception of the remarkable accuracy 
which obtains 

No matter how accurately the moving parts 
are made to fit, it is absolutely essen¬ 
tial that suitable lubricants be intro¬ 
duced to overcome friction, because 
friction means wear 

The force feed lubricating system used in 
the Eight-Cylinder Cadillac engine, 
has proven itself to be the most com- 
fietent we have ever seen 
The crankshaft practically floats in a thm 
film of oil under pressure, the oil is 
efficiently distributed to ail cylinders, 
and the entire engine, as well as the 
entire car is abundantly provided 
with lubricating facilities 
V'lbration is another factor which is largely 
responsible for short life and lack of 
endurance 

But because of its design, its construction. 
Its light reciprocating parts, and Us 
splenAd spring suspicnsion. vibration 
in the Cadillac “Eight" has been 
reduced practically to the vanishing 
point 

These arguments, however mean nothing 
unless they be supjxirted by evidence 
Experimental cars have for months been 
driven twenty-four hours a day, under 
all conditions of weather ram and 
sunshine, in the summer’s heat and the 
winter's cold over hills and mountains 
and over the worst roads that could be 

Styles and Prices 



We were not unmindful of our responsibil¬ 
ities to Cadillac purchasers snd to 
ourselves 

The most priceless asset of the Cadillac 
Company today is its good name, - 
the confidence reposed in it by the 
public 

Upon the maintenance of that confidence 
there is at stake an investment in 
plants and equipment which runs into 
the millions. TTiere is at stake an 
annual business amounting to more 
than thirty millions of dollars. 

And had the proof fallen short of absolute 
conclusiveness, the Cadillac Company 
would never have staked its reputation 
and Us future, because the Cadillac 
Company has consistently built for 
fjermanency above all else 

The experimental cars were not only 
■’ tested out ” They were grossly 
abused 

They were subjected to a gruelling such as 
not one owner in a thousand ever 
imposes upon his car 

If there were weak points, we wanted to 
know them 

Yet, after more miles of travel than the 
average car is dnven in five years, the 
condition of these experimental carf 
was a reveUbon, even to us. 

Crankshaft and connecting rod bearings 
required no adjustment, nor were cam¬ 
shaft and bearings perceptibly worn 
Piston.s and cylinders showed but 
infinitesimal wear 

Everywhere, from radiator to rear axle, was 
the evidence of the result of scientific 
design, intelligent selection of mater¬ 
ials, thorough lubrication and Cadillac 
workmanship 

Everywhere was the evidence that we 
budded belter than we ourselves were 
aware 

You can learn, in your own way, that the 
Eight-Cylinder Cadillac neither rides 
nor drives like any other motor car, 
that It does more of the things which 
a motorist wants his car to do; that it 
performs in ways that you had not 
thought possible in any car. 

And, even having in mind the remarkable 
stability of Us past product, the Cad¬ 
illac Company has every assurance 
that its "Eight" will excel all past 
achievements m constancy and endur¬ 
ing service 


Ven pa-.'ii.nxi Lar, Hiv<r jiuvsiriKer Salon and Roadstar, $1975 
oupe, $2500 Fiv** SeJj«n, $2800 S^v«n pasattnger 

Limousine, $J450. Pru.®* b O B Detroit 


•' Cadillac M^otor Car Co.Detroit, Midi 







Ask the Steel Man 

What manufacturers put the best steel in 
their cars? 


Ask the Accessory Man 

What manufacturers put the best accessories 
in their cars? 


Ask the Banker 

What automobile firms have made good 
financially and are able to back up their cars? 


Ask the Automobile Dealer 

What are the three best automobiles in the 
class from $1400 to $2400? 


Ask the Owner 

How he is satisfied with his Chalmers Six— 
ask him particularly about its monthly cost 
for up-keep? 


And the Answers 

You will find more than substantiated by going to the near¬ 
est Chalmers dealer and there examining the Chalmers. In 
this way you will be buying a car, and not being sold one. 

Chalmers Models 
New Six-40 at $1400 Light Six-48 at $1650 
Master Six-S4 at $2400 


Qialmers Motor Company. Detroit 

Let Your Next Car Be a Chalmers 
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Smokeless Boilers 

Cut Coal Costs 


Q Kewanee Smokeless Boilers are burning 
the cheapest of soft coal smokelessly and 
are saving thousands of coal dollars, every 
year, in many of the best buildings in all 
parts of this country and Canada. 

Q They save fuel money in two ways; First, by 
permitting the use of low priced soft coal, even in cities 
where a rigid smoke ordinance is enforced Second, 
because they get from fuel, and use for heat making 
purposes, a bigger percentage of the heat in the coal 
than can be obtained by the ordinary boiler 

d Our booklet “Cutting Coal Costs" is of interest to 
any large user of coal It will go on request 



In a Kewanee Smokeless Boiler (brickset or portable type) the fire is 
built <yn the ujxper, water tube grates, the fire on the lower qiote Iwing 
maintained by the hot coals dropping onto it from above The drajt is 
down which draws all the heat giving gases doum through the hot fire on 
the upper grate then down and over the fire, on the lower grates Th is com¬ 
pletely bums all the heat giving gases before they con In con densed into sm u kc 

Kewanee B9iler Company 

KEWANEE, ILUNOIS 

Steam Heating Boilers, Radiators, Garbage Burners and Tanks 

CHICAGO NEW YORK ST 1T)UIS KANSAS C ITY MINNEAPOLIS 




Speeds Up Spring Building! 

Concrete was once handtcapped by slow construction methods. PVas, 
not is —for SeIf>Senterina:, the new expanded steel reinforcement, has 
eliminated fortn-woric. The order, “Go ahead—pour the 
concrete,” now comet weeks earlier on the job than it did 
with old methods. Builders pour concrete now when 
they used to be rushing half-built forms to completion. 

And, along with the time saved by using Self-Sentering 
and no forms, there’s labor saved and lumber saved 




widened the field of concrete construction. You can now 
afford to put, into even minor buildings, materials that will 
last for ages, that can not burn, that will not deteriorate. 

I.earn the Self-Sentermg method of construction—light, 
economical, fireproof, imperishable. Tell us your special 
needs and let us send our new edition of the 

Fireproofing Handbook 


along with valuable factii, proofi| plant, advi 


dvii-e. When writing, itate 
ante and we will gladly ro- 
■ to give you tiuleatructible 
of ahort-Iived conatmotion. 


THE GENERAL FttETROOFlNG CO. 




The maker who equipped your c^r or truck with 
the Buda Motor did not select his motor “ on 
price.” He was jealous of his repuution and his 
product; he believed that your satis&ction WM 
part of the bargain when you handed him your 
check. So, rngju-dlaas of price, he made com¬ 
parisons and careful tests and finished by select¬ 
ing the Buda Motor, btiilt by a great organisation 
which for 35 years has backed every last screw 
and bolt of its product with its name and tdl its 
vast resources. Every Buda Motor is not only 
guaranteed—it ia much more than 
0ttaranteed by the &ct that a pert 
of its duty is to live- up to the 
name it bears. 

nrtksMOrrMtiBetf^thsesrlswra^ 









































TWd A XfiDMllD whH« oa a r^ronnoltarlng voyage, deacwndBa darlas a atonn awing to a detect of It* motor. The alrahlp «.** lo«t, but the < row were w.v. il Immediately after 

tB* <1 ltn«»WDfaB the alrahlD burtt Into flamea. The captain declare* that he aet the Xeppetln on Bre purp««ely "in ortler to prevent her from being blown further nahois^ nnd Imperil Its 
the adjacent bnildiafa.'’ The craw had time to land their ammunition and bomb* 
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[|7ic purpose of thu journal U to rworti accurateltl. 
nimply, and tntrrcutintllp, thr oorld's piogrttt iw geien- 
liflc knoll Irdiir and induntriai ai hievement 


The Battle-cruiser 

C OVfJIlESS Inis ii(ljoiinK><l \\iltiout miiUlnj: pro 
Vinldii lor tliP uiWltlon of aiij battlo-cniwerH to 
our .Nu\y, nii oiiilssloii for whloii, Iti our opinion, 
tiio poiiii(r\ tiint liino to imij \(>r\ (loiirlv It tioHttlitloa 
Rliould C'ter inoilako ns Tho motive uhleh hnn led the 
deimrtmeut to reeominend the construction of iiollle 
to the e^clu^lon of ImltUMTulhcrR In the retiii/Ji- 
tlon of the fact Hint the ninnlni; or ioslnR of a cnni- 
piiiKii, other thlnttw tielnit equal, deiteiids urton the rela¬ 
tive atrenjrtb of the lirsl tlKhtlnK lino of drefldnouRhts 
of file two contendlnK navies It is elaimed that wliat 
ever temtuirarv advaninite uiuv lie Kulned hv bnttle- 
Ciulners in hcoutini;, liaTiiaKlnK the enem.v'a Hhlppln>r or 
bomiiardiiiK waioast eltlea, the iMMUea of a war ■will la* 
determined when liattleshlp rnnttew up aKtiliiHt tiattie- 
blilp to tlKht it out to the death The point of view in 
aHsumed tliat the Imitle-crnlser, bv-caiitve of ita llKhter 
armor, will not lie able to lie in the front line—an 
assumption v\hlch, in view of the actions whtcti liave 
Isum alreadv fmiKht ta'tween hattle-eniisera, Keonia to 
u. to lie nilher dontitfiil Tlie ateep aiiKle of fall of the 
hliell at the grent ranges wliich promise to govern future 
llghliiig, lias upset the theories of armor protection, for 
the few facts which have flltertHl tlirough Indicate tliat 
a largi' iiercvuituge of tile hits are upon the deck and 
not niMin the side armor, and a ptiinglug Are of this 
character seems to vvijie out to a not Inconslderaltle 
extent tin' ndvanluge conferred by the heavier side 
armor earrusl li.v liatlleshliis Hut even if It lie granted 
tliat the battlecruiser will not lie In the first line of 
buttle, Is (be Hiiliorcllnute work for which her fsmihlna- 
ilori of liigli spis'd anil lieavv gun power render her so 
etlis'livi of such Hiliior Importance that we can afford 
to dlsfs list with till' tjpe altogether'' Cert4ilnl> the 
devi'lopiiieiits of the iircsent win do not supfsirt this 
point of V lew 

Had tire.it Itrltaln [lossess,.,! no lialtle cruisers, the 
oimored criilsets of \ on Sjae might ts' ranging the 
high sens to (lav sinking niciclmnt slilii|ilng and over¬ 
taking and cnislitng b\ suiieilor giinlire the more llghtlv 
armisl crulseis of the "(ioisl Ilois'" and ‘Monmovirb” 
tvpe The liiill le cr nlsers of tin- fierman home fleet 
would l)e free to make a dash now and then across the 
North Sea, raiding coast towns and sinking anv Hrltlsh 
armored and protvs'ted cruisers which they might en- 
ci.nnter Br*canse of their great gun power and the 
jKisspSHlon of (he sias'd gage, tliej would have tin' coin- 
lilete muster}' of aii} vessels of this t}iH> Possessing 
seven or eight knots snperloiitv of sjs'ed over the Hrif- 
ish dreadnemght fleet, thev would la* free to accept or 
avoid engagement, as the clrcuni,stances of the hour and 
place might dlcfjite Fiirthennorc, thv're would always 
Ihv the poaalbUlty of their breaking through into the 
open by way of the N’orth of Si o| land, and carrying out 
a raid along the main lines of stcamshli) travel, which 
might easily result in the loss of some of the finest 
ocean liners of the allied fsiwcrs 

Shinild we ever find ourselves at war with Germany 
(which r.od forbid), the lack of liallle cruisers would 
jiiovc to Ive a trfrible handicap tor scouMiig work 
alicad of our main fleet we would have hut three 
knot 1 misers, and wP might Use a few of our L'l’-knot 
at mured crulsem; hut of wb«t avail would they be to 
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break Uirough Oenuan Hcoutlng lines which contAln 
half a dozen 28 to SO-knot battliscruliieni? To send our 
alow and lightly armorod craft against these fonnldable 
Bhli»s would be not only to fall utterly to asoertaln the 
strength anti composltioD of the enemy, but It would be 
to offer them for certain destruction Again, when the 
main fleet was lined up for battle it would be possible 
for theae fast ships to forge ahead and steam across 
our line, raking its leading ships with a powerful oou- 
«'ntratlon of heavy gunfire 

The Hpanlsh-Amerlcan vs’ar has not passed so far Into 
history but thal many of us will remember the political 
prt'Ksure which was brought upon Congress to send 
armored ships for the protection of the various Impor' 
Unit seacoast cities In the event of such A conflict 
to-duy, we could not spare a single battleship for this 
purpose; and anything we possess outside of our bat- 
tleshltw is worse than useless as a protectltm against 
the long range of 11- and 12-lnch guns of the German 
huttle-cruisers 

Our Hubmarines? No, we could not rely upon them 
as a jvroteetJon, for It has been proved over and over 
again in this war that ships of 28 to 30 knots have very 
little to fear from the submarine, so long as they make 
use of their grent speed Such Is the ranglDg power of 
their guns (hat these vessels could steam to and fro, 
well outside of the range of our coast fortlflcaHons. 
and, nsslsted by observation of their accompanying de¬ 
stroyers or <if aeaplanes oarrietl by the fleet, they could 
silence our seacoast guns with the same deiltieratlon 
with which the "Queen Ellzalieth” has redueeil sisne of 
the fortlflcnttoiis of the Dardanelles. 

One of the most important demonstrations of the 
present war has been the great value of the combina¬ 
tion of heav} guns and high speed If the next Con- 
grejvs will hut listen to its technical advisers. It will 
nnthorlzo tlie construction, in addition to whatever liat 
tleshlps are r<s|nlre<l. of at lea.st two ships of the battle- 
emlser Ijja* 

The Small Farm Tracts 

OTIT meobantcal and ts-onomlc obstacles have 
csmfrontwl the designer and builder of the Ideal 
small agricultural tractor. The wider range of 
usefulness demanded made It impossible simply to re¬ 
produce the successful large tractors In miniature 
Jlvtru speetls, more efliclent traction devices, greater 
flexibility and easier manipulation had to be provided 
for The luipoSHlblllty of reducing the width of the 
tractor in proiKirtlon to its power and the number of 
Iilows pulled, created a strong side draft in plowing 
which utlerh disiroetl many a tractor that did admir¬ 
able work at hauling for instance, since plowing is the 
all-important job for the farm tractor. 

More friHiuent use on the rivad demanded more care 
in protecting highway surfaces from damage, while still 
keeping a high tractive efllclency under all conditions 
lleduction in size carried with It a natural decrease in 
nocesslblMtv unless iierslstently guardetl against Re¬ 
duction in iKvwer was apt to Increase the weight per 
brake borst'-iaiwer and cut down the drawbar delivery 
unless lighter parts of better material were used. 

Manufacturing cost was inevitably Increased In pro- 
tsirtloii to power—increased until the small tractor 
could claim little nr no advantagi' over animals In first 
cost Increases in cost of labor and materials nearly 
offset the rise in price of horses and feedstuffs, effectu¬ 
ally maintaining the utatun tjuo Hervtce cost more in 
proportion. Selling cost the maker less, and he usually 
reaped the advantage of a larger isTcentage of cash 
than on big outfits. Hut against any posalble price In¬ 
ducements rose the Increase to the farmer In proportion¬ 
ate labor cost of operating. Moreover a much higher 
ratio of animal lavwer had to t>e kept for odd jobs, e 
a farmer with twenty-five horses might easily get along 
with a tractor and four Instead, while be with but six 
horses might still have to keep two. 

Tlie <Klds seemetl all against a tractor of leas than 

to .30 brake horse-power, giving 12 to 15 horse-power 
at the drawbar and handling four to six ordinary plows. 
But horses and their feed rose faster In price than 
tractors and fuel (What may be the effect of the war 
and Its enormous drain upon Amerlca'a horse supply la 
of <<iurse problemaUcal Probably It will hasten the 
iidoivtlon ttf tractors hitherto acs'epted with some heal- 
tntlon ) The Introduction of self-lift plows, which ellm- 
Inntctl the plow tender, cut out about a third of the 
labor cost—a develo[iment greatly favoring the amall 
tractor, and one at which inventors of self-contained 
motor plows had long been aiming. 

As a result of these factors, and In response to an 
incessant demand, we now have our choice of a consid¬ 
erable variety of tractors weighing leas than 8,000 
jvouDds (the weight of five or six lionies), each designed 
to do the work of four to ten horses and priced all the 
way frmu |600tofl,fl00 free on board factory. Some 
are unquestionably ready for the market. Others are 
far from It and need be considered only as they repre¬ 
sent principles that may “arrive" later. Out of the 
whole lot there Is the strong promiae of one or moie 


aelntloQs of this most dlttcadt qwduuikwl 
For difficult It Is. ' 

An automobile has merely to piocMi ItMlf 804 
a lo*d~«soally on fairly level, flalziy firm sarfMek. 
light care fulfilling average requtrwnento have bees 
standardized In ten years to the point of dnpUoittoh 
the hundred thousands. The light tractor, bowwar, 
must go over almost any kind or condition of sod, 
np maximum grades, through ditches and over the 
rough places, palling a heavy dead load behind It Yet 
it must damage no road and pack no cultivated sod. 

A car builder whose name is almost aynonymous with 
standardiaatioo has put in the greater or leaser part 
of five yeans experlnii*ntlng with small tractors—and 
still sticks to antomoblles. The designer at one of the 
largest gas engine power planta In the world taeWed 
the problem and failed. One of the leading educators 
In America along stationary gas engine lines—a (womtlt- 
Ing engineer and anttior of a much-used textbook—es¬ 
sayed the design of a tractor for a large manufacturer, 
but his work never saw the light of day. 

Lest Jsdc Be a DaU Boy 

N enlightened industrial estabUshment which 
provides Us employees with ball groU^ and 
teiuils courts, reading rooms and card rooms, is 
furthering Us own Interests, not only by making Us 
employees better contented, but also by Increasing their 
efficiency. The downright utility of retaxadou and 
rational amusement tlemauds mure general recognition 
than it has heretofore received In America. From time 
to time we bear of narrow-minded public officials in 
Washington who endeavor to dlsconrage the rank and 
file of Government employees from taking the thirty 
days' annual vacation allowed them by law, by glvUig 
blgh "efficiency ratings” to those who refrain from 
doing so; whpr<>as a more logical plan would be to 
Iieuull»> employees who do not take vacations 
The English, as a race, are decidedly more inclined 
to rate amasemeuts at their proper worth in the scheme 
of the human normal existence than are their cisatlan¬ 
tic cousina An lllustratlot) of this fact is found In a 
comiJH risen of "Who’s Who” with "Who's Who In 
America ” At the end of each biography In the former 
work the favorite “recreations” of the subject are gen¬ 
erally stated, while the publishers of the corresponding 
.\merican work bare not seen fit to include this festure 
A compilation of the “recreattotw” enumerated In 
■ Who’s Who” would make Interesting reading, and we 
commend this undertaking to some magazine writer who 
has run short of topics. They range over a wide field 
Many English notnblfs* prefer such strenuous forms of 
amusement as mountaineering, big game shooting, and 
exploring Tennis, golf, cricket, and the like natnrslb’ 
recur at frequent Intervals In these enumeratlotui 
Maditme Ada Crossley, the singer, prefers “ridinc—the 
favorite recreotlon of all true Australians.” One Irish 
gentleman (J. V. Crowly) amuses himself with travel, 
"aittl anything else that may turn uii" An eminent 
BOlfcUor (Sir Frank Crisp) is evidently a believer In 
utUf ituM, tor his pleasures are “horticulture, mlcro- 
scopy. and—company law” Prof James Gelkle, who 
died the other day, admitted that bis chief diversion 
was "loafing In pleasant places with a congenial frieud." 

Frederick Window Tftylor 

T he late Frwlorick Winslow Taylor, jdonper 
among efficiency eiigliieers. Injected a new ele¬ 
ment Into Industry He showed that the proper 
conduct of a business enterprise is a sdentific problem 
to be solved by scientific methods. In that sense he 
raised manufacturing to the dignity of an applied sci¬ 
ence. In another sense he supplied political economy 
with a new principle; for his study of the problem of 
production has been a distinct aid to students who 
never thought It part of the economist's bnslaeaa to con¬ 
cern himself with factory methods. Before Frederick 
W. Taylor made efficiency engineering what It has be¬ 
come, the directors of an Industrial enterprioe thought 
that cheap raw material, good automatic machinery, 
and a good coat accounting system fepreseated the al^ 
and omega of manufacturing. But he proved that (or¬ 
ganization, in the strict military sense of the word. Was 
lacking In most factories; that ideals were wantlkg; 
that arrange men t of machines was as important as the 
machlsea tboinselvee ; that the men and execattvea ked 
to be CDDoideiwd from the standpoint of tiaefol ptaeeb of 
machinery as weH as from the standpoint of tabor adri: 
that a woc Mm gma n la to be trsnted with coBs M e r ettoc 
and regarded as an Investment rather than as-a vfeina 
Of lupendltnre. Labor nntons In partlcptar have loiMut- 
deeptood the work of Taylor, If they only neHied It; he 
and his whole echool have done more to Imp rove the tata- 
dttlons of labor, hare dime more to make the Ikbeiwr. 
worthy of his hire and the bln worthy fif the latmnr 
thao all the nnloiM oombtned. Hia aum wIR go dMm 
mot only as a great esidnosr. not only as a gfiMt UOm 
trial soienttat, but ea a great hmanttaalta, 






ElaetrieKy 

Ownwettag NHrofM Lmpa in Serina^A writer in 
the ttUtehrift fUr Btltuehlunf suidcette the introduolion 
of the aerie* gystem of eonneoting nitrogen flllod tungsten 
laatp*. A ahn&t muat be provided for each lamp to 
twevent extinetion of the entire sene* when one lamp 
f»n*, nad it i* propoeed that a oarborundum register 
in aolld or powdered form be used, for this, when cold, 
allowB but little ourrent to pass, but when the lamp is 
extlngoii^Md more current passes through the oarborun- 
-dum, heating it, tbereby mi^ng it a better conductor. 

Mectric Coafeetlonerr Skopa are to found in St. Paul 
and Minneapolis. The owner of these shops is a great 
beUever in electricity and he has equipped his tables 
with eandle lamps and desk telephone sets. A customer 
seats himself at the table, looks at a handy table direc¬ 
tory or menu, finds the number of the particular dainty 
be desires and gives his order by telephone A mmute 
later the order is placed on his table by a waiter. The 
system saves a great deid of time because the waiters 
do not have to make a trip to the table to find out what 
the customer wants, nor do they have to wait while the 
customM* is deliberating over hie choice. 

A TrMblemsB’s Headlamp.—The troublemen of the 
Northern Power Company of Duluth are u«ug a oon- 
venient type of aoetytene lamp arranged, like a miner's 
lamp, to be worn on the bead. This lamp has proved 
invaluaUe on locating line troubles at night. Only 
the lamp and refieotor are carried on the head, the genera¬ 
tor being carried either on a belt or in the pocket This 
is oonasoted to the burner by a non-<mllapeil>le rubber 
tube. The lamp is provided with a single or double 
lens to concentrate the light, and the reflector which is 
of aluminium or silver may be adjusted to throw the light 
up or down. 

SmaB Tangaten Lamps with Ceaceatrated Ftlamente. 

—The distinctive feature of the ounoentrated filament 
tungsten lamps of high wattage* have proved so popular 
that aimiiar lamps in the 25, 40 and 60 watt siees have 
now been developed. This concentrated filament oon- 
stmetion gives greater vortical distribution of light than 
the regular lamps of oorrosponding wattages. The 
new lamps will, therefore, be employed where natural 
distribution at light downward is required. They can 
1 h< used in existing sfwkoti and fixtures. Those lamps 
will be made in the same sited bulbs as the oorresponding 
regular tungsten lamps, will have the same spherical 
watts per candle-power efficiency and will bare a rated 
average life of 600 hours. 

namtaatlea of (he New Subwar Cars.—After a senes 
of experiment* the New York Municipal Railway Cor- 
ponation has decided upon a new system of illumiaatmn 
for it* subway oars. The head lining and walls down 
to the window sills will be enameled white, so as to 
provide exceUent reflecting surfacee. Bowl-frosted tung¬ 
sten lights will be used, arranged m a single row along 
the eenter line of the eeiling The oars are 9 feet wide 
inside and fl& feet long, and thoro will be fifteen of these 
56-watt tungsten lamps supported in 6-iuch opal re¬ 
flectors. The effect of this illumination is to give a soft 
and uniformly distributed light. The eyes of the pas¬ 
sengers will not be exposed to the glare of the glowing 
filaments. The power consumption of this illumination 
will amount to under 1.6 watt* per squart' foot 

The EScaer of Lightning Rods on farm buildings 
has recently been the subject of an investigation oou- 
ducted by Prof J Warren Smith, of the Weather Huroau, 
who reported the rMolte at the last annual meeting of 
the National Association of Mutual F'lre Inaursnoe 
Companies. Prof. Smith addressed a circular letter to 
mutual insurance companies throughout the country, 
espedally those in the rural districts, soliciting m- 
formation as to the damage done to insured farm build¬ 
ings by lightning in comparison with losses due to other 
causes, the distribution ^ such damage between roddod 
and unrodded buildings, eto. The answers give striking 
evidence of thp vriue of rods. In 1912 and 1913 aliout 
200 mutual oompaniee doing a business of fully g300,- 
000/100 had 1,846 buildings struck by lightning. Of this 
number only 67 were equipped with lightning Mds. So 
far a* could be learned about 31 per cent of the buildings 
insured by these companies were roddod; hence, if the 
rods had furnished no protection the number of nMided 
buildings shmdk should have been 572, insUiad of 07 
Thus the sAoieney of the rods in actually preventing 
lightttiBg stnthes appears to have been about 90 per cent. 
It may he fgirly assamed tha/. a large part of the damage 
done to the todded buildings ooouired In oases where the 
rods w«e impsnpsriy instalied or in poor condition. 
PIvs ocsBphtties, trith over 18/100 buildings insured, of 
whMttporif t)um 90 per eent were rodded, reported that 
tiiey h^ l»e»«F hnd a buflding burned or even ma- 
terhOyl^dwaiiMwi bjrUehtalng that was equipped with a 
U|ktnib|e Voi', ibefar reeords oovi 9 «d periods ranging 
frmn IS to 36 yewa. Another important fact brought 
out by 3P|rp(. Ptoith’s flfUres is that when a rodded build- 
iht i> stneic by t^fhtniag and daniaged but not burned 
dl^ the nVHtnS* d«BU)g« is mnoh less than In an un- 
todAid Yitk* ItO m tto fottocr csmo and 12300 
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The BadinM Institute, of London, in its last annual 
report states that 746 oases were trcateil during the past 
year, of which 19 are reported eurcii, .M) apparently 
cured, and 328 improved, while in 136 no ri-sults had been 
noted up to the date of writing Varying results are 
recorded in cases of cancer, tumors, and other diseases 
Certain cases of skin discoloration and warts have lieen 
treated with marked success, while the most intractable 
oases of spring catarrh have been eured 

Drug Addiction in the United States. Aiu-ording to 
a recent estimate of the U. 8 Public ilealth Hervioe 
the number of persons in this country who arc victims 
of the drug habit is about 70,090, and the numlM>r of 
doses of narootio drugs consumed by thoni 'annually 
is about 850,000,000. This estimate is based on ttgurt's 
collected in the State of Tennessee, where under a 
recently enacted anti-narootio law, 1.403 isirmits were 
issued in six months to persons pi'titioning for the 
privilege of using narcotic drugs, and the ('onBumption 
of such drugs amounted to 8,498,200 average doses 

The Northeast Passage.—('ommander Vilkitskii, the 
discoverer of Nicholas II. Land, sot out last summer 
from Vladivostook on his third attempt to make the 
Northeast I'assage from the Poeifio to the Atlantu- 
Aooording to news recently received he was wintennl 
in Taimyr Bay, to the west of Capo Cln'lyuskin Hero 
he has been in wireless communication with Captain 
Sverdrup, who sailed from Eurojican Russia lost summer 
in search of the missing Briiaailov and Russanov exprsb- 
lions, and has also wintered on the coast of the Taimvr 
peninsula A note in Nature states that Vilkitskii 
proposed to send part of his crew to Sverdrup’s ship, 
in order to eoonomiie hts supplies, with a view to the 
possibility of not getting through the ice next summer 

Ratafall Records in Metric Unite. -Sincs' May Ut. 
1914, the British Meteorologioal Offiw' has published 
rainfall values in millimeters in place of inches, in its 
Daily Weather Report Beginning January tel, 191.'>, 
the mdltmeter is also used in the W<*ekly and Monthly 
Weather Beports The direetor of the Meteorological 
Office, in commenting on this change, ismits out that 
mctni' luoasurcmcnts are now UH«Mi almost universally 
in soientifle work, and that the maintenance of a system 
of noD-metrie units for prai'lical life eauses a ilissocia- 
tion between science and pra<-tico which is found to l>e 
injurious to both Moreover, the millimeter is a more 
convenient unit for recording rainfall than the hundredth 
of an inch. 

Some Interesting Piahery Statlatics relating to the 
seas west of Norway were presented in a recent lecture 
by Dr John Hjort, the well-known Norwegian flsherv 
expert. The work of tagging fish, setting them fns-, 
and recording the time and place of subsequont capture 
ho* now been in prtigress for a number of years and has 
given roost valuable information as to the migration of 
fish and as to the ratio of the catch of any given year 
to the total number of fish available. This ratio is 
about 1 to 10 in the ease of the ooinmon f(H>d fishes 
Attention has also ht«n paid to the ago and growth of 
fishes, as indicated liy annual nngs on their scales, and 
it has lieen learned, among other things, that fish uiak(> 
faster growth in some years than in oUuirs, n^ardless 
of their individual ages 

See Moss.—This term is popularly appliwl to any of 
the PtAytoa, which are eompiiund marine animals, 
severaJ of which share a common horny skeleton, or 
prdyzoary, which is plant-like lu fonn. According to 
the Bureau of Fisheries, several hundreil thousand 
pounds of these skeletons have l>een imported annually 
from Europe, chiefly from FYance and (lermany, for 
decorative and millinery purposes, and the supply lias 
now been praotioally out off by the war Ii therefore 
seems opportune to develop a domestic industry, a-s 
sea moBHOS, probably equal in quality to those hereto¬ 
fore imported, are saul to be abundant <m our (Mia-sts, 
especially in New England Those with large bushy 
fronds are the most valuable 

The Colorado Geographic Board The Colorado 
Geographic Booioty, reccntlv foundwl in licnver, has 
orgamxed a small oommittee known as the Coloraslo 
Geographio Board, the duUes of which are U) supervise 
and clarify the geographical names of Colorado, te col¬ 
lect and preserve the historical associations of towns, 
streams, mountains, highways, passes, and other geo¬ 
graphical foaturee of the State, and to eliminate dupli¬ 
cate and otherwise undesirable geographical names 
The board has announeed that it will “attempt in every 
wav to secure a nomenclature that will be appropriate 
and that will reflect the romance and adventure of his- 
torioai and pioneer days in Golorado ’’ It is not the in¬ 
tention to make radical and sweeping changes in names, 
hut to settle queetions as they arise and to bring about 
needed reforms gradusdiy. This undertaking appears 
to be wholly admirable and worthy of imitation in 
other state*, always provided it is conducted by intelli¬ 
gent and scholarly porsous, ns appears to be the case lu 
Oolon4o, 


m 

Aatomobile 

Looking Underneath the Motor Car .—Many a pro¬ 
spective purchaser of a motor car would like b) take a 
IH'cp Ih'Iow th(' cbassiK -whfu hi' views the cur in all 
Its glory in tbo saKwroom \ Clucago d(<alcr has solvod 
the problem by banging one of the sliow cars 7 f(*<'t afiovo 
the ground, siipiiortoil bv strong stis'l i ablos 'I’lio 
holglit enables Uitb salesman and “prospoit’’ to walk 
iH'noath tho car and I'xaminc il from ta low 

An Automobile Lock Tlionias .1 Kclioc of Tokxlo, 
Ohio, hobsocurod iiatciit Ko l,li(),7Sl for an aiiloinobilc 
lock which has a swinging arm [iivoUxl al one end u, tb,. 
ordmarv slotted guide for the controlling lc\cr of tho 
engine Tills arm has at its swinging end a notcli which 
can be swung Ui rw. uc the controlling h'vcr when (ho 
latter IS in neutral isisition ami a lock Bociircs tile swing¬ 
ing arm in this position 

Elastic Safety Bumper for Motor Cars - \ non I (via 
of aubimofiilc biimpor has jnsi tus'ii l)roiight out by .i 
Now ^ork company ll coiisisls of ,i hollow rubber 
tula', supiMirted on a sbs'l fender, beyond wlncji it pro¬ 
jects about two inches Sboiihl any (x rson or objcci 
l>o in danger of collision with a motor < ar so i(|uii)|Hsi, 
a large part of tlie shock is ahsorla'd hv the rubber luls’, 
while tho nsit loses itself in tho springs which support 
the hUhO fender itself 

The Auto Tire of the Future. Many imiiroyeiiients 
have so jicrfei'ied the auto tire as (wen to render racing 
eomparatiycly safe H is Indicyed. liowcyer, that some 
radical departures will mark the greatest development 
in this line .lust when this is to he is ddlieull (o bay 
Invenlors ha\e Ims-ii imiiroving the inner tubes, the treasi 
surfa<s‘s of the shoes, the fabrics and I he means for hold¬ 
ing the shoes to the rims Possibly the tire to reyolu- 
tioni7,e the industry will eornhine (he air cushion and 
spring features in such a wav aa to o\ereome tin defects 
and shortesunings of both forms 

Triplex Glass Now Greatly Used Triplex glass, 
which created a gmid deal of eomment when i( waa first 
announeed a year ago, is now aiipeariiig on the market 
in many forms, es|M>eiallv m Gniat HriUiin, when' it has 
eaughi the fancy of motorists The ghuss is made into 
limousine windows, windshields, goggles, ite It eon- 
Histe, as readers of the Si is;sTiKii' Aur.nn an will remem- 
ixT, of two shis'ts of thill glas.s with a thin sheet of 
xylonite betwism them, the whole Ihns' sheets l>ping 
combined by gluisise and hydraulic pressure into a 
homogeneous mass It cannot shattered into splinters 
by any ageiioj It will crack and break under hammer 
blows, but no splmts'ra will fly, endangering pisiple. 

Vulcanites Tires by Chemical Means - Although 
strictly sjieaking every \ uloanization of an niiloniohile 
tire IS a '‘chemical reaction," the system inMiited by 
W A Miles desi'rves (his apixllalioii mori' than any 
other, Vxcauso of the application of heat by anew method 
Instead of using steam or electneity, Miles laktw a small 
block of a (ioflagraling substance, as for instame a mix¬ 
ture of ehareoal and sal1|M't<'r, or clilorats' of isitassium 
and wood dust Putting the mixture in form of a pill 
or block, on a metal jilale in contact witli thi' tire, it is 
ignited and the heat develoissj used tsi yuleamr.i' the 
lire repair patch The si/i’ of the "pill" ran Iv' regu- 
lausl Is) give just as much heal as is msdi'd for tho 
vule-antzalinn 

Synthetic Rubber from Crude Oil - So many dis- 
apixunlraente have lieen recorded following announce¬ 
ments of new methods of making mlihsr .synthetically, 
that ruhlM>r importers and Users an now exers'dingly 
warv in asss'pting statements to that effort But iu'Wb 
has just tsimi' from Baku, Hussia, which srs'Uis vuluulilo 
enough to deserve a thorough test in thi' Cidlforma oil 
fields It Hi'cms that there an' certain fraelions in (he 
Baku crude oil (which are also iirevalent in Uie Cuh- 
fornia oil) boiling lietween 98 and lOti degns-s, winch 
VK'ld nearly’ 20 per eent of thi'ir weight in iidipe mid. 
This adipie acid can Im> eon\erU'd into hubuhem' througfi 
the action of its own amide, in a eoinmenudl\ practi¬ 
cable pnMH'sa Butmlieiii', again, can Imi eonyirp'd into 
eaoiitehouc bv mitaiis of anotlur simiili' and me\[s>nsiyo 
process ExiX'rinn'nts .sn' alreadt under way to dis¬ 
cover the praetleiil value of this iliseovery. 

An Anglo-French Car—Among the things that wi're 
not talked about imieh abroad formerly hut wliieli the 
friendlier fiH'ling ereattsi by the military alhnne(> is 
bringing to public notice is the I'lose relations that have 
been sustained in I lie automobile manufacture Itetwisvn 
England and France In this rxmneelion nob' is Ixing 
mode of a popular car that was designed by an English¬ 
man, and IS built in France by an Anglo-Fnmeh company 
A now model of this oar, just brought out lias four 
cylindorB 85 millimeter bore by !,■!() milliineb'r stroke 
and rated at 16 horse-power, and is said bi have given 
excellent iierfonnancos over hillv and diflieiilt roails 
Tho cooling wrater is circulated hy a pump, and there is a 
pump operated automatic lubricating system that la 
attracting attention on account of the absence of all 
small by-poK# Jjoles that so frisjudilly ejjoke and make 
ttoUbl«, 
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U'be niiijiiiii) Ilf till ijiiniiiriu tiMI In i liiijj in tlif <oii\eiitlDDnl ruuuil wlii’cl ijpo tur tlielr Inritc truitorx. Iiut laot tradltlun u> tlir wlntlii la attat'klng the moall traLtor proUein The amaJI 
tractor* with twn Urlvn «li<H'ln In till' riiii mill sii,„„tii tin* llttcd with Komc form of cleat arc, therefore, lu the minority Width mU8t he kept down In order to arold aide draft In plow- 
Idb. also to permit Ihi mo of tin trinior In iliie\urd i ultlvnlloii llelaht muat, therefore, t>c kept down for the rake of Ntnhlllty , also to permit of orchard uilUvatkin The four-wheel 
drive has been tried with liidlffen nl smeon. 'I In i-liitjic wlied la later, cbeaia-r, and more proinlHlu); One large drive whwl, ueually at the right aide of the tractor, tirlnga the power 
direetly ahead of the plown, lilh r wIi.iIh opporltc lomplotlun n three point aupfairt 


PROGRESS IN SMALL FARM TRACTORS 


T HK scrap heaps of Ijirtte trnclin factoilcs of solid 
reputation arc strewn with sinull Iriictor fnlluies 
The Middle VVt-sl has hccii lllciiill.v hunilnsls of mlnoi 
(sincerns start, (-xjicnnicnt nwn.v lliclv ciipttnis of ^'i.lHNl 
to JjtTiO.OOO each, and ipilt. iierlinps hisdiiK ionj; enough 
to sell a few engines iil an attraitlve prh e and Ineludi 
the customers In the linal dlsupiioliiiinonl 

The writer has jsislflve knowledge of fne ahsoluteh 
difTereiit small tractors liiiill ainl illsiaidist liv one big 
linn iH'fore It hrst placed the sUlli on llie niaikef 
that after a tractor building evperleine of a (pmrter 
(cntiirv Another Itrm, tsjuiiIII expeilenied Inillt seven 
niiHlels and Hi>etit ^tl#ee .vears In cviierlinental woik lie- 
fiire issuing Its first eataloglie on a siiinll traelor Tliese 
fmts partially explain why the snuil) tractor has las'ii 
slow In I liming—w'hy the older, mme siihstanllal build 
eis me now deinaiidlug prices tliat seem uiireasouable 


The “avciage farmer,” ime opuiating not over 
KiO urrvH of land and hreping prohuhly not 
on I nil o’oiA honn p ot muU p hiptdep yi/ung, 
dnruig and hncd-ing plorh, ncedp a tractor, 
oni pimpU tnough foi him, hip pon, oi the 
hill’d man to opi rati , light rnijugh in weight 
In spare tiHdgi'p and imlvirlp; loti roirrapA «n pies- 
1111 r pci unit of ground puifare to amid parking 
hip wcU-ltlled land; powerful enough to replace at 
Inipt fine hiirpim in ploteing, then by handling at 
leapt tuo plowp; and priie not to exceed the 
value of the horpep which may he sold icAcn the 
liiwti/t eomep to the farm to ptay. 

now thepe problems are being attacked Ur KllU 
PI Ip forth in the following at tU-le —Kpitob 


ill view of ipiotatlons iimde by smaller manufacturers. 

Bulldlug a small tractor la no child’s play, but teo 
tlmew harder than liullding a big one, oven havlmi the 
experleitce with the latter to start with. Thor© are few 
rules and uo prtsssleuls Practltial exiterlmentatlon 
has done tlie most t«) develop what we have to-day, and 
the Middle Western professor of farm euglnnerlnK wa» 
talking very sanely who said last summer that |1,00U 
was H mlnlmam price for a reliable small tractor jtro- 
duced lu present tjuaiitlthif. Without eaoeptton the 
tractors »o far announced at sensationally low fifvroa 
have either been materially Increaaed In price OC dia- 
appeared entirely from the market. 

As to the final tjpe of tractor for the small tetn, 
the Indnstry Is in a too unsettled state to make predic¬ 
tions safe. From steam threahlng engtnes to ttoMter 
plowing steamers; from stoam plowing engines and 
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mere eelf-propelUug etiiUonftry gaeollBe euglnes to a 
falrljr atandord tyi>e of flt) to 75 horae-power ee« trac¬ 
tor; theu rapidly down the scale to the present wide 
dlverelty of small tractors, the ranae has l>een covered 
In fifteen years. The great gas tractor boom of l»ll 
Bud IBlii brought Its reaction, as much from outside 
causes as from o\'er-selll«K the market or dl.saiipolnt- 
ment In the product. Since then, the i)loneer luatiu- 
facturers have prts-eeded along mor<> stable lines Their 
offerings of small trncU>n ha»e t>een few, but their 
types are good. Kaeh week, meanwhile, brings out new 
names and new models, each valuable as u contribu¬ 
tion to the sum of tractor exi)erleu(>e, If not permanent 
in Itself The tyisjs discussed In the following para¬ 
graphs have been selected mainly to illustrate prevail¬ 
ing principles, and are not nweesarlly recommended In 
their present state 

The small tractors of note mH> Is* claMstfled, for con- 
renlence, with restJect to (1) isiwcr plant, (2) fraction 
device, (8» kind and arrangement of tillage Imiile- 
menta (this being the most Infiuentlal factor affts-tlng 
the design) ; and (4) s|ssjlal tyis's Outside of a few 
eoiiveutloual designs, any etanhlnatloti of principle may 
he expected, and the coming of the Ideal t>i>e will <-er- 
talnly not be delaywl by any lack in this dlrwtlou 

Motor*. 

Due largely to the great tuiprovenient of the automo¬ 
bile motor and the educational lnflueu<s> <if the fanner’s 
motor car, there la a distinct tendency toward the 
four-cylinder motor In the higher ty|>cs of Pfaiuil 
tractor While formerly conaldered more cuniplleated 
and less economical of fuel, Us advantages In light 
ness, fieslhlUty and eventusva of torque over the one- 
and two-cylinder motors are rapidly ixipulnrtxlng the 
fmtr-cyllndcr tyjie One c>onipany siss-lallaes on small 
tractor motors and sup|ilU>s a large numtter. especially 
for experimental machlnca and the newer commer¬ 
cial types. The well-estahlUbed makers, as a rule, pre¬ 
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fer to build their own motors, on ai'count of both price 
and adaptability if goes without saving that oven 
small traeUvr motors are nearlv all of a heavy duty 
t.vw ajid usually of not over 75<> to !K¥) revolutions per 
minute 

t)n the other hand, some of the largest makers ri‘- 
taln the tw<K’ylludcr inoloi, twin and opjMised type's 
being In alsmt e(]ual favor This results In a some¬ 
what lower price and a eoiislderahle heavier t.\is> The 
slngle-cv Under motor Is aeldom used fot ti actors as 
sinnll MS those wv' are Cfawldering thoiigh attempts 
have IsH*!! made to avoid excessive weight l)V running 
a small cylluderetl motor up to lUH) revolutions per 
minute. 

Inganiou* Traction Dovico*. 

The majority of manufacturers cling to the voiivcii 
tlonal round-wheel tyis* for their large tractors, but 
cast tradition to the winds In attacking the small lru<'- 
tor problem Small tractors with two drive wheels In 
the rear, and aiuooth tires fitted with some form of 
cleat or grouter, ore therefore in the minority Width 
must he kept down In order to avoid side draft in plow¬ 
ing, also to iveniilt the use of the tractor In vineyard 
eultlvutlon Height must, therefore, Im kept down for 
the sake of stability, alsv> to |s?rmit of orchard enltiva- 
tioii The ]M*ruilsstbl(i wheel dlinenshuis are not always 
adequate for gtasl truetlon, and variations from the 
eonveutioual (wo-wheel drive are the rule 

The four-wlKH‘l drive has IsM'ii trlevl with Indifferent 
suwesM The single wheel Is later, < hea|H*r and more 
Itromiwing One large drive wheel, usualIv at the right 
side of the tractor, brings the jmwer directly aheati ef 
the plows, Idler whet'ls oivposlte <'om|»letlug a thns- 
is>lnt support nils type Is quite eotnpad and easv 
to guide One dllticiilty lies in the fact that lh(•^e I- 
no second driver to assist In ease ttu' one strikes a 
soft siKvt. as In a tvvvswheel drive having a dlfferenllal 
that may Ite hsk<sl Another lies In the Individual 
dtstlgn of one traitor, the drive wlasO running In the 


;i()7 

furrow and iiiideiiMislIv c/eatlrig a hiirdpnit si)iiilnr lo 
the ‘sliHie hiudiHin" fnrmeil hv one horse’s feel iiiid 
the plowslmre due siii^le « heel t\|H' has the cltld on 
the Icff Nld/‘ foj giejiiei . oin eiilisiee in Inn vesting with 
hliideis I eft hand idow- nnisi of .oiirse he used 
with 11 

The single duvei nlen I nid In .. with 

an endless trai k also m -eveial si If i ontalned motor 
plows It is eapahle id lieing veiv ihea|il\ eonKl rin li d. 
and has lasm i xplolli d i.i, ,i l.nge sinle vvllldn the last 
vear, the majoillv of mnki i aindng ,ii ,i iheaiuiess 


If Iliav prove In the end 

A numhei of hiiildeis Inn, nM|ile,l the limitation 
as ti) sizi of ilnvei and S.mght t" ni.iki it more elMi lent 

hy Improving the gi Iplilng a.. m lues of open 

coiistrm thin aie used also siiemi fm m- ,,f iKed pad 



expeiisi- of eonslimtlon Is piopidilv in-lllhd hv the 
advantage In tl.nllve elln leiii v Spikes nnd spinh s 
nrrnngisi ahoiil an enenlili appi.iimg tind disap|iear 
tug nlilomutli alh In some lasis nnd in olhers merely 
vapahle of hi'ing thrust onl .ind vvllhiliavvn to givi 
points, have heeli offered ie|H‘aledlv hnt have heen ills 
eanhsl In priii lli alh I'verv i asi lieeaiise loo eomplleiitisl 
and tix> easily Jammed 

Endless Track Types. 

Another am! piohahiv the mosi linpoitant viiriafion 
from the whisd Ivim‘ is thal whli It snhstitnies a w his’l 
with inovnhle isalaN lointed le tile ilm (not i ommou In 
the I'nlted Staiesi, oi elsi an i ndless apion m tiink, 
(oiiijsistid of segmimts, elthei dev lee aniiiding mm li 
greater eofttai 1 with (he ground than the oullnarv 
Wilts'] I'hl.s iliiss, freipienth refetied to as Hie ' entei 
pillar” tyiie (though the word i alei iillhir' Is a regls- 
lervsl trademark applying lo hut one maiiiifm luier s 
product), has mine to the fioni ten rtipldlv While 
espeehillv well udutited to large nulls, hei ause Ihi' seg 
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mental track will transmit the power of an extremely 
large motor without re<|nlrlng a correepoiuUng luereawe 
In weight, It huv iiecullar aOvanUigea in small iiultw as 
well 

The liitesl form of lra(k consists essentlallj of (1) 
(ilKUi-Mileil slis'l iHstlngs which form both slates and 
(oniicctlng links (11) steel shswcs and plus forming 
the joliil lielweeli unlls, and (.'it chllhsl truck whctds 
wha'h roll upon the inner, rall-llke surface of the links 
and carr.^ the (ructor’s weight Tile eftlclcia v of this 
device In i rosslng soft ground and In avoiding the pack¬ 
ing of the soil has long heen re( ognlueil tint llie inultl- 
plhation of wearing parts has reipilreil tarefiil < holis* 
of materials and gissl workmanship in avoiding an 
excessive unkei'ii tost Aiilhenth liistam es are now on 
record, however to Iridleale that a w el I-const rm ted 
track should stand 'iPOP to s.POO inllch of wear hefoie 
renewing, and the nialter of u|)keep Is, therefore, not 
serious The higher hrsi t ttsf of this tjiH' Is, of i ourse, 
to Ih‘ halaiiced ugalnst the iihlllty to work under very 
unfiiv orahh' conditions 

The traik Is neither wide, nor high, hut tuny, hence 
enormous trintlou Is gnlinsl without violating either 
limitation to ordinary wlu'el dimensions Ttiere Is no 
sllpiiage under oidlnary < Irrumstanees, a factor which 
loses from (1 to 10 [n'r < enl of a round-wlieel tractor’s 
geared h|msmI under noimal (ondllhais The greater 
tractive efta lem V naturallv assists in keepirig down the 
fuel (siiisuniptloii, hut Its jiiirth nlar advantage In the 
small traelor lies In its cutting out the side draft with 
aiil niidiilv Inereaslag the weight of the maohlne. and 
in miahling traitors of this Iv|M' to elliiih siiriirlsliig 
glades Tractors of this ty [le, weighing less Until (1,000 
pounds, are easily doing the work of ,k to 10 liorses 

\f leas! a doKeli tractors now eiiibisly souielhllig of 
tills prim liile, with (crliiln variations ns a com esslon 
to patent form.illties One maker sulistttutes twmtiieh 
halls for the trmk vvhis'ls carrying the tractor’s weight 
One newer traitor uses hut one einltes.s apron Inatead 
of two I’linllealiv nil omit the differential gear and 
Inrii nineli shorter by ineiiiis of separate frletJoii 
< liiti'hes governing either side of the track Indefiend 
entiv Infringement prisis'dlngs miiy nffei t the status 
of some uiislels In lids group 

Arrangement of Plow* 

'I’he hulk of Iriictois, large or snnill are hiiill to oraw 
plows or other liiiplemeids In Ihi' real hv means of nsls 
or chains tine irmlor Is arranged Imwi ver, lo receive 
a gang of plows altmlasl dlreitlv to the rear, lifting 
It hv the powei of the motoi < Itliers holh on<>- and two 
whis'l drive heioiiie self i oidalned moloi plows through 
gangs hung under the fr.ime helweeli front and rear 
wliisds These ontlits tiave Ihe .idvantiige of being able 
to hack lip and Inrn sipmre loineis when plowing, thus 
tliiishliig up < orners souievvtuil more peallv and allow 
lug the ojieralor at will to jjIovv around ii Held us with 
ail ordinary horse jilow The niiilii disiidv aiituges lie 
In the filer that such an milllt tends toward I'ither ex- 
ei>ssl\e helghi or exiesslve leiigih lo a< i oiiiimslale the 
plows, in that the disi rilml ion of weight if pro|S‘r for 
plowing. Is less ettii lent at other work and that In ease 
of miring there is no opporl unity to dlseomiect the 
plows (pilikly iiiid resi ue traelor and plows separately 
The self-lift plow tliriuitens to les.sen the opisvrtunlty 
for this tv (S' 

A traelor smnewlial upon the order of the most ikijiu- 
lar lviH‘ in tierinnnv, hnl inmh smaller, i oiisists of a 
tialaneed fiiime supported hv two nariow drive wliisds 
of large dhimelei 'I'he iiiolor foivvurd tiiihiiiies llie 
|)lows In the uar Muse in steering gissl eleariinee, 
and sunplnltv aie llie main iidvantiiges 

Several veins age Ihe vvillii vvis iiioved to remark 
njspii Ihi possiliiiiiv of ,1 ]piivM I pi.lilt vvhiih iiiiglit tie 
attaihed In tinii lo viiiimis onlimirv farm mill hhies lo 
make them self inopilling .Siii h Is llie |iur|M)se of one 
liianufai liiri'r vvlm larries tin imiloi o|miii a light, twis 
wheeled iliiissls tin ip|s‘rator i uni lolling It from the 
seal of the Impliminl drawn In hind 

A IV |H> glV ell I onsideralile ]ir<imtiiem e .dipillt I vvi, y ears 
ago hilt app.irentiv so far Im king hi somi vital me- 
(hiiniial rettnemeiil is the molor Ins', or iiilllvalor, 
similar to fh*' Ivis' Jiisi desi rlhed, 1ml iiirrvliig Itgtit 
liavls attiiehtsi, the whole giildeil hv an operator who 
must walk and hold the handles 

Soil Milling Machinea 

A final Ivis', not vet lommenhillv Imisirtaul, Is a 
(lass of rotary soil i iiltiv .ilm s ,ir iiillllng muehines 
One of Swiss Inveulion is now hehig manufacturisi 
in the TTiitisl States The oileiesthig feature is 
the w’orkliig tisil, wlih h i onslsts of a drtiin-Ilke 
arrailgeiuent of flexible sps'l springs, ,.ai h carry¬ 
ing a flpxllde claw at tin end \i a sliced of 15(1 
revolutions per minute the work of lids !,«,) is surjvrls- 
Ing, whether in bard, soft, foul or stmiv ground 
Si ratelilng the earth, rather thnn euding It pulverizes 
111 a maximum depth of 12 Im lies ami pnpaiis a siiis-r- 
lor seed l><*d at oupMviieratlon From iln agioiiomh' 
siaml|Kilnt the work Is most exeelleiil ,\lei haiileallv. 
loiiHiderlng onU the tisit. bikI aNsunilng th.il the true 
tor nini methmJ of drlvlnt? tbe tool are if<>o<l, being urn- 
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renUonal, there le only the queetlon of replaeements 
to spriii){H and teeth to couaider, na the work in satls- 
faetory. Keouomlcally there eoinea the qiiextkm of liow 
many will (not should) lutixaluee a tillage method 
which apjiarently consumes so uiiieh isover (three acres 
a day—10 to 12 Inches deep—is (lie capacity of a 1,400- 
pound muehine similar to the one Illustrated). But 
one trip over the ground is made, however, us against 
several wllli ordinary implements preparatory to plant¬ 
ing, and it has Iieen fisind tlint tlie working tool—not 
the drivers -netually proiiels the outfit while working. 
Crop Inereases, aftei all, sliould jMiy well for the extra 
<<wt of work Other rotarv minhlnes, larger and less 
sueeessfiil, liave Iss-n made. Imt none of eomuierolal 
Imiiortame 

Tile numlier and varlelv of small tractors Is so great 
that this urtlile has Iss'ii aide merely lo tomb briefly 
iilHiii teiideiieies. general pririeiples, and something of 
lilt- present status of the industry In the face of such 
evident dlsugreemeiit us to the eventual tytie, the safest 
iours<> in Imvliig is to investigate all claims thoroughly, 
Biid Insist that the product shall lie past the exiverl- 
meiital stage, and the firm behind it iK'rmauent and 
suhstantlal 

The Windagre of Shot 

■'111-; iiresent hostilities in Europe have revived the 
old disCuHsloii as to wliid-eoiitiislons caused by shot 
and shell and some strange stories liave Ikhmi told of 
men dying or serloiiHiv injured without external signs 
of vvouiids 'riie iiuestlon that lias Ist'ii mls*>d Is, Can 
the dtspincement of the air ciiu'hvsI by the passagv' of a 
projev'tlle produce serious and oven fatal organle lesions 
when a mail is not stnu'k liy tlie shot? 

It was euHtoinarv In former days to ottrilinte to this 
trauma vvitliout eoiitaet tlie most sltigiilHr derniigenieiits 
and even sudden death Wlien, however, tlie French 
inllltarv surgeons of the reptihllc and the I'miilre care- 
fiillv Investlgoted the proldem, tlie tli<s>r.v vvlileh at- 
trlluifed Hueh results to the windage of cannon Imlls and 
shells broke down liofore llie analysis of the actual 
facts 

A physlelati, diseiissliig tlie <|uestloii in the I’drls 
'I'rmpi, sis'Hks of Ijirrev. the noio<l arniy snrgevin of 
the era of the first Naisileoii vvlio "sliovvevi. In Ihe 
memoir lie preseiilisl lo llie .Surgical .Societv, that all 
I hat had ts'cii relatisl of llie plieiioiiieiion dlHiip[H>ared 
Into the domain of legend or iiros«‘. lalher from a wrong 
liiteriiretalion After llie iipis'nninee of this memoir ihe 
Iiuestlon was conslderml as tinallv setiletl and the 
treatises on mlllaiy siiigerv during the iitiiet<*eiith Ceil- 
liirv disdninfiinv igimn-d it" 

Nevertlieless tlie >|iiesllon so velieiiieiillv argued and 
releclisl In diivs gone hv lias lieeii lironghl nii anew hv 
llie is'Ciirreiiet's of llie present win (»nr author in dis¬ 
cussing the iirotdeiii under II s pri'si'iit form savs fur¬ 
ther 

"On one side and anotlier finfs are ipiofed wliloh 
seem to eoin|N‘l us to ncknovv hslge tliaf disorders ciiuwsl 
liv the passage OP tile sudden sliarp eomluiHttoii of a 
projectile near n imin .ire is'ifiictlv admIsHihle Messrs 
I.Hniiols and CliHvanne liave naineil to file French Acad 
eiuv of Mislieliie soldiers vvlio have Is'eii made deaf, 
prohahlv iK-riiiHiieiitlv l>v the liiirstlng of a sliell near 
them There are eases where an ordliiaiv iaill which 
onlv touched Ihe externiil |>arls of the e«ir Ims caused a 
is'rforallon of tlie meiiilirnne of tlie eiir-dnim tliat, 
howevei, remalnetl outside of its dlrt'v'l iictiuii Mon 
sieiir Sencell of Viincy reisirleil lo the Knrgleal Society, 
at one of lls last sessions the slorv of u man vvlio died 
fioin having Issmi In llie Imroisliale vleliilty of the bnffit- 
liig of a sliell of large caliber, although lie was at least 
a meter from the jsilnl of explosion The man wua not 
evi'ii touched hv a splinter of the metal, yet it was 
found that holh lungs had burst A fairly large Uum- 
lK*r of similar facts have l>e(«n relutisl since the begin¬ 
ning of hostilities Exact statements of the caaes iveing 
hieking more or less complicated reasons have lieen 
brought forward to explain them There has lieon talk 
of fiilmliiiitlng iMilsomuis gases disengaged by the ex¬ 
plosion. of violent and sudden nervous conenastoua. 
Monsieur Sencerfs aevsvunt, however, shows that no 
such explanations are iiecessarj, and that the aiifflclent 
reason In thcH*> chsch, which are mortsiver uiuisual. 1« 
a m»s>hanlcal effect thiil lanirs a strong resemblance to 
Ihe wliid-coiituslon of former limes" 

J’erhaps, though, this rcseiiihliiiicc Is somewhat decep¬ 
tive Outside of the case of a liiill which ta*rronil»Hl an 
cur-dnim w'lthoul touching It. the iiuestlon seems more 
one of analogy than of actiiul Identitv The physician 
of the Tmnps In prestmtlng this vli>w of the subject 
says: 

"The difference lietween the iirojis-tlles of to-day and 
those of former tiroes Is so great, their sis>ed has In¬ 
creased so remarkably, and, iilmvc all, the combustible 
element hat such great power, that the present teatt- 
monies hardly serve to explain the mysteries of p««t 
eras We are obliged to-day to admit that the tiurstJn* 
of the formidable projectiles inied by the armies must 
produce extriKirdioary dlffareuces of preaenre and lhat 


neoaaaarily, at loaat wUhlu a certaltt uuUlM, tb«aa 
ferencea cun induce ledoua aerhraa for the otgaidaim 
which suffer them. This haa now hew proved, bwt 
this alone Is summed up for the aargeCy of the preeent 
war ttie pnvhlem of windage, the eleipvnta of whhdt 
have varied to a singular degree since the days It was 
proposed for the first time and ever atnce the epoch 
when Larrey totally denied Its exlatenoo." 

Why a Whip “Cracka'* 

W IIT does a whip "crack"? Probably the coaclunaa 
most adept at the art would uot l>e able to tell 
yon. And no wonder. For the renson la one that haa 
pumletl some of the greuti'st authorities on dynaintca. 
An explanation was ((Mitatlvi'ly offered recently by Prof. 
O. V. Boys in the cviiii'm' of the series of lecturea for 
jnvenUes at the Itoyal liiNtltutiun. Briefly, It has to do 
with the fact that, owing to the aetlon of centrifugal 
niHi other forces, the sjieeil at whteh the whlj) travels 
through the air Is greater and greater throughout Its 
leugth, and so great at the end that It eomea up to the 
velocity of sound. 

“Mechanics In the Home” Is the alluring title of the 
series of lectures, and by means of very Interesting 
experiments the professor showed what arc the prin¬ 
ciples underlying various evory-day and, apjiaroutly, 
simple devices. Friction, for instance, Is one of the 
greatest. To the wonderment of his Ivoy and girl audl- 
cme. Prof. Boys took some “safety" matches out of a 
"strike only here’’ box, and set them alight with the 
greatvet ease on a glass bottle ami u pUse of mahogany. 
They thought It was a miracle, until the lecturer ex- 
Iihilned tlint the friction vvas suttlclent to make the 
mutch get hotter and hotter until It flaimsl. But, be It 
added, the surface on vvhh h a "safety’’ match Is struck 
must lie porfi*ctly Bmixitli, othcrwls*- the roughnesa will 
nth off the snhstance on the tip. It Is frictioii, tiai, 
which prevents a vvwlge jiiinplng out after the blow 
that has driven It Into, say. n log of wikkI 
ApriqsiM of "Impact eonslden'vl us a self-adjuatlng lev¬ 
erage In lime,” tJie Isiys learned why, when a erh-ket 
ball Is hit tisi near the end of the hat, the hand Is 
stung It Is ivccnuse the Impuet, eoming at tliat i»rilcii- 
Inr imlnt. drives the luit iiji. Just as It did to laitb eials 
of a stick which, when the hs'tiirer broke It by a sharp 
blow exactly In Ihe middle, flew away in haivt's, leaving 
nndlsturlied two wuter-fllksl glasses on which It was 

Motion Picturea in Medical Schott 

HE motion picture has liivadevl the rv>alm of med¬ 
ical school Instrnetton The siMvohillsts In diagnosis 
have discovered that there Is no other way in which 
they enn so vividly iirew'iil to im'illcal students tlie dlf- 
fereiKX' In diagnosis betwei'ii similar physical aiipear- 
Hnc(>s ns by means of the moving plclurt'. Dr J Ivan 
Diifur, professor of nervous dlsv'iises at the Philadel¬ 
phia (’ollege of Ostisiisithy, Is Ihe originator of this 
method of ti>uoliliig which, It Is Isdievwl. will revolu- 
tloiilw' metlleiil Instrurlton Hr Hufnr has, as the re¬ 
sult of a years latsir, smx'issled In preparing a set of 
rev'ls. Including dcmonstrutlons of actual cases of every 
one of the prlndpiil nervous dlM-uw's Harrowing ex¬ 
periences were msvssary In the pieimratlon of some of 
these reels Hr Hufiir and Ihe iihotographer were 
locked for four hours ill one lime In ii room with a 
dvizen Insane epileptics waiting for a characteristic flfc 
The oHtevgiathle practitioners are greatly Interested In 
this methisl of diagnosis and thetu' reels are being ex- 
hlliUed at State convent Ions of that wfiiool of practice 
and are lielng used in their coIh-gcH. 

Hie Current Supplement 

T he leading article In the current of 

the SoigirnFic American, No 304H, for April Srd, 
1015, A Heevird of Achievement, Is a dlscusskm of wliat 
the chemtat has contributed to the ludustrial dcvekgj- 
ment of this country of the utmost Imjiortniiet* to every 
manufacturer and dtlaen, and lls author Is an acknowl¬ 
edged authority on the snhiect, Fnloadlng Bananas 
tells of a rapid mcthovl of handling this delicate fnitt 
from the ship to the railroad Sberardlzlng deecrlbea a 
valuable r«’ocess for rust-prisiflng motala. The Zeppelin 
Question gives many timely details reiattng to the alao 
and cai»clty of these mucli-talked-of aircraft The In- 
fluenoe of ftadio-aettve Earth on Plant Growth deaeribea 
Nome roost tntereettng practical' experiments cm the ap¬ 
plication of radio-active material to agrlcoltare. T^ 
Effacte of GUmatc on the Isicatlon of MansAufforihg 
Plants dhtcuases an ecrnioinlc qu^on that hw not 
tofore been properly appreciated by those xrtio dOUtrot 
Indnotrial entarpriaen. The New KnowleApa at Oodt 
Tar la » roost valaable explanation of sct^ftfkl rosUMh 
for the aritlaatlim of all the constituents of fwal, iMhy 
of which are now wasted. 'The article on {’hotoffropb- 
Ing ProjectUas is conriuded, and tliMe are IMafMttlBff 
articles on OrowWw Loeojavtivea and BsUMi QneiftJOBS 
Evffiuthro, 
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(lUirrMtintiJintrt 

irfcc editors o»f! not rost>onsib{e fm ttatpmmt* made 
in the correepnndflnce (vlumn. Anonvmoue vimnutni- 
cntlona cannot hv vonsidertd, tmt the nemos of corre- 
epemdente will be withheld when so detired ] 

National Defenaa Approyed 

To the Editor at the Hcientifio AMjancuN • 

You are dolutc a most patrloUo work In your advocacy 
o^ adetiuate national defeuae The writer, while wel- 
cumiuK any expreaalon of thia idea, was a hit aurprlaed 
(0 aee this most vital matter referred to In no lesw an 
oigan than the church calendar of one of the moet 
I)owerful of our city churches. Leaven In such rilacea 
is iMiund to work II A. Fbkeuan 

Newark, N. J 

Oriffin of Khaki Unifonn 

To the Editor of the Scibnth'ic Amkbican 
In the iMue of February 6th, on page 134, the etate- 
me'iit Is made In the article "The Art of Deception In 
War,” that "In the Boer war khaki llrat came Into gen¬ 
eral use." ThlH Is not In accordance with facts Khaki 
haa been In use In the British army on active service 
for more than forty years. It was in iisc in the JowakI 
Expedition In 1877. Again all troopa (British and 
native) engaged In the Afghanistan war. 1878-7»-8«. 
wore khaki. Even the shoes were tan colored leathej;, 
sword belta and saber scabbards were tan colored 
leather, helmets were covered with khaki covera and 
liiggnrees Buttons and huckl«>s were not isillshed 
Tlie pomp of the parade ground was entirely absent 
In the se<-oiid camiiaign of that war, 1876-80, the carry¬ 
ing of colors into action was abandoned, they being left 
with the depots nt the base. 

By the way, khaki Is a Hlndostanl wonl meaning 
brown W A Ma\».h 

Mt Penn, Pa 

Left Hand va, Ri|rht Hand Drive 

To the Editor of the HrjKNTmr Avkrk'an ; 

I notice In your Issue of .Taninirj ‘J.'Ird an article bj 
P 0 Blackmore, entitle*! “Is'ft-bHnd vs. Right hand 
Drive,” In which he states that there Is not a tendency 
for drivers of left-hand driie cars to "hog the nsid " 
With all due resi>e<>t to Mr Blackmore, 1 fall to sec how 
b(“ n>nche« the conclusions he d(s*s, unless conditions in 
flhlo are much different from what they are in and 
HlMUt New York 1 have driven both right and left- 
hand drive cars, and siamklng from i)erHonal exis'ri- 
ence, I must Ha.\ that everything Is in fa^or of the old 
right-hand drive The only iiossllde ovccptlon to the 
above Is the town cor, built excluslielv for cltj use 
f)u such a car left-hand drive Is often (s)Dvenlent, hut 
to my mind the dlltl<niltl(*s of making n de<-ent landing 
at the curb, or backing Into plait* at the curb, more 
than outweigh any iKSislble advantage 
For touring and general jdeasure driving the rlght- 
liand drive Is the safest and most CHmvenleut, and, 
moreover, It Is a fact that drivers of left-hand drive 
cars, do have a tendency to "hog the road” in passing 
The reason, I think. Is obvious to anyone who has 
handled Imth kinds of car, and Is briefly as follows 
The driver of a left-hand drive car eiin set* iH?rfe<‘tly 
Jutt how' much nxim he has In passing a vehicle moving 
In the opposite dlrivtlon, hut what he cannot see Is Just 
how much riKim he lias betw»H?n his right wheels and 
the edge of the road, which mon* than likely Is soft, oi 
even unsafe The result, and It Is a perfis'tly natural 
one. Is that he turus out only Just enough to clear the 
approachUig vel)l(*le, and more often than not leaves 
from two to three feet of gissl road on the right, while 
the eJearance on the left Is a matter of Inehes 

The drlvifT of a right-hivod drive car can see exactly 
how much room he has on the right, between his car 
and the edge of the road, and so he knows Just how 
far he can safely turn out in iMsslng, He cannot see 
HO well how much room he has on the loft, but he knows 
from the width of the road that If he hangs well to 
hla own side there Is jileuty of room. The result Is 
that he turns out to the right, not as In the case of 
the l^t-baud drive, only Just enough to clear the ap¬ 
proaching vehicle, but as far as he can, and passea 
the vehicle on his left by a safe margin. 

There la probably some psychology Involved In thla 
reasrm, which may l>e stated us follows; When a 
driver has to imss two things simultaneiHisly, whose 
exact poaitton In reference to hbuself he can see with 
different degrees of exactitude, he will naturally tend 
to pa«a the one he can see the Iteet, by the smallest 
margin, in order to allow as much room as poealble, 
and thus be on the safe aide, in paesing the other ob¬ 
stacle wtaoae position be cannot see so clearly. The two 
things to be avoided are of conrse the approaching 
vehicle, and the edge of the roeid, which may contain 
a fmpw, tree, triegrapb pole, or nay be «ott or otlier- 
wlae dtogerichutd For this reaeon a driver of a right- 
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hand drive car will avoid the other vehicle, and pass 
well to the right, while the driver of the left-hand drive 
car will avoid the edge of the road, and "hog the road ' 
There are many other things that could he said In 
favor of the right-hand drive, but tJie article I refer 
to in your issue of the 23rd instant only treats of hog¬ 
ging the road as applierl to right and left-hand driven 
cars, and so I will limit this communication to the 
things mentioned therein I f**i‘l eertalu that If an 
Investigation were started, basisl on actual observa¬ 
tion and Inaulry, the great majority of enses would turn 
out as I have stated. O B. PorrtB. 

Ossining, N. T. 

Nature Our Moat Available and Reliable Ally 

To the Editor of the Kcientivic Amebicak 

The only Ufe-sustalnlng element that man cannot use 
to excess Is air To provide for Its piirlti and make 
every breath a fresh one. the warmth of the outgoing 
breath Instantly escajies upward, and Is Natnie’s bar to 
Hiiffocatloii Medical Inhalation would be liiiisisslble 
aiwrt from Its lielng Ingrafted uism the breathing 
f auction 

When anesthetics were Ingrafted iiiM>n the breathing 
function In 184(1 there was no ni-ognltlon of Valure’s 
protection Hgainsl Hiifr<s,*atlon In the outgoing brealh 
Itecaiise of Its warmth In fact, so little thought has 
lieen given to this wise provision of Nature*, that a vast 
majority of our most Intelligent citlxeus arc unable to 
tell why e\erj breath we take must ts* a fiesh one Is 
It strange, then, that when the Inhalation of ether and 
chloroform was Ingrafted upon the breathing function, 
this natural law should have Iveen eiitlrelj Ignored? 
That It was and has continued all these years, consti¬ 
tutes the most thoughtless lolsconceptloii of natural law 
of the century 

In June. 1«08, a s|H>ciulist became lini>reHsi*d with the 
Idea that all drugs used by iuhalatlon should Is* nor¬ 
mally dlluti*d with air, so that the mi'dlcal effects 
should Im* addetl to the ordinary life-sustaining breath¬ 
ing function, and he made the drawings for a glass ih^ 
vice that, by the shaia* of the bulb and dlr<*ctlon of the 
Internal air tubes, should cause a revohlng cm rent of 
nir over the medicament within, thus (Hinting Hie medi¬ 
cation with tb<* natural amount of air 
'I'lils device was taken to the annual m(*eHng of tin* 
Ma8sachHH(*ttM Medical Kis*letv and cxhlbltisl with an(*s- 
tbetlcs In them for the first linn* They created nnieii 
Interest and suriirlse that, tliongh oiK>n at both ends, 
there was no esouis* or <slor of the ether or chloroform, 
fioin which we ascertained that In a teniiH*ratnr<* of 7(i 
to 71 deg Fahr the atmospli<*rie iiressure held In check 
the <*xpat)sive, evnisinitlve force of tlii'si* anesHiellcs 
1 sing this as a basis. It was found that each additlonnl 
degree of heat Increased their exjianslve. (*\niMiralhe 
pn*ssure one pound, which, with the automatle revolv¬ 
ing current of air, have tirov«*d to ns that the nnns(*a, 
vomiting, imeumonla. and deaths following nnestliestn 
were due to our neglect to dls|M>sc of tin* outgoing 
breath as Nature has done In the function of brenlhlng, 
and not, as we suptMised. bv the auesibetics themselves 
By Its producing the eondlllons of natural slee|i. It 
shows UH that the natural action of an<*sthesia (*inbrae**s 
only the functions und(*r mental control, and docs not 
Interfere with the nutomativ u<ilon of the striat<*d mus¬ 
cular flliers of the heart and organs that sn.staln life 
when we are unconscious It has also shown that ether 
la-ars the same effective relation to chloroform that 
light wines do to whisky and brundv, and that the 
visllile effect of anesthesia tiism the human system Is 
much the same as Intoxication, only the recoverv from 
nnestlioslu was as complete In as many minutes ns It 
took hours from alcoholics 

The presi*ntatlou of these facts has chungi*<! tin* 
medical conviction so long announced bv out Oovern 
meut, that "chloroform was a daugerous drug and 
never shonld Ih* used save bv a physician or in ids pri-s 
ence,” to allowing Its sale at anv drug stoic In Vnierldi, 
to an.viaid.v without reference to a |i|iislclnn or bis 

No remedy known to man so uniformlv niiil ipiteklv 
relieves suffering, and It Is the only ont that susiwiids 
Its own use as soon as relief comes Its wonderful 
power of producing muscular relaxation Is likely to 
revoluHonlae the treatment of siiasimsllc nltwtloiiH 
Boston, Mass. William B Hiuuen, M.D. 

Troops to Guard the Coast 

To the Editor of the Scientific American 

In the February 6th Isaue of the Scientific Amebi- 
CAN, on page 120, attention la called to the need of 
“coast guard” troopa which will be necessary to guard 
tbo approaches to our cltlea, the coast defense works at 
and about our harbora, this force being estimated at 
nineteen dlvlalons or about 880,000 trooiw, of which 
278,000 win be required on the Atlantic coast 
The writer would like to call attention to the fact 
that there !• no diatinctlon between the "coast guard" 
as used In the article referred to and tin* "mobile 
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aimv " f'dimi giiiiid In this sense Is n nilNudiner, as (lu¬ 
te rni is iilieaih ill use In the (l(i\erimient in ccinius’l bin 
wltli tin I.ifeSavliig .Schkc Its use ns npplted to a 
part (if the natbinni ilefi'iise slmnld lie dlhcnntiiiinal, as 
It gives ilsc Id nilsundiTslandlngs and false imiiressnins 
In tile pnblie mind iiic diih i nasi guard" In tin* 
iiillltiiry sense is (be imilille ainn , and (lie diih edas( 
guard we slidiild liaii m nei d Is a well m gaiil/.ed imi- 
iiile uniii, fiillv eipil|i|H.d ami (ralmd td imne ul a 
moment's Hdltee (o an\ (hiealemsl (idliil oi iioinls 'iin* 
niltldlllll defense Cdiiipi Ke-. Iliiee eleinenis i 1/ (be 
navy, tlie iimliile ann v, (be i ii.mf m Inn b<,r ,ii (lib m If 
the niiiy be defrnted, eluded or liotlled up, .in eiieiiii Is 
flee Id land anv where dll dill slimes dm! I( pb ases biin, 
except In the fortlded baibms i'lie null ib feiise 
against such a move Is a nidblle anni 'I he dtlni co 
didiimte arm of det(*nHe Is Hie (oasi, m niori' |iid|ieih 
liaibor firtlllerv. whose n'lle Is sdii-di limited to I In* 
water iippronelies of onr fortlded liaibms 

If one will ediisnll (be 'iteiiml mi di“ < ii'gani/addH 
of Hie Elind I-orces" pnlillslied hi dii Win 1 a (mi (iiieiil 
In 1012, lie will dnd therein (he imisi (leifisl pl.in (.ii 
organlviiHdii of imr land forces e\c*i piminilgated It is 
the result of years of conselentbins liilior 'ind stodv in 
the (;en(*i!il .8(aff of onr iieisls for mleipi.ile ilefi nsi 
and It Is a most satlsfncton cdiiipioiiilsi li(t\Ms‘n die 
deiiiuiids of the mllttarv Ideal on (be one hand and mu 
niitldtifil tniditions of a small standing iiiiiin on Hie 

As Is well known fiom the reisirls in (lie piess dtere 
has lw*en drawn nli, bv a eoinmlttee of tin* (ieneial MalT 
a meiisnre In form for legislation wlibii imls into piae 
tlcuJ form (lie iiroilslons of (lie 'lieiiorl on (dgani/.i 
Hon of 1012 ’ * It 1s tids iiieasiiK* w lib b Senator I'bain 
iMTlalii gave notice to ('oiigiess and Hie |H‘o(ile llnl he 
would cull for at Hie nest session, ami Is Hie llis| i om 
Iireiielmive uieasure ever olTi'red to ('ongriiss in (be line 
of legislation for Hu* land forces .ill liranebes and 
anus are considered and )iroii(ied foi— moliile arm\ 
and coast nrtlllery—.mil Hie drst sti'ii towird iiudlng 
our d(*fens<‘s in a state of rensoiiabU' jireiiaiedness 
sboiiid la* to enact this Henenil Stud im*asiiie into ii 

Tile greatest defi-ct In onr land defeiisi. is tin* iaek of 
oigMiil/ation of tlie mobile aiinv The writer of (In' 
seiles of article,s now innniiig in Hie SiirSTli'n .Vmhii 
(IN (l(*arh dcmonstiales Unit point and tin* urgent 
n(*c(l of a reas(inali1(* Increase in tin* nnmlicrs of liolli 
lii.iiiclics of tin* land defense 'I’be niolilb' arm\, Imw 
ever, Is till* "(oast guard' as lie uses tlie teiin We 
hiiK* no oHier (is(' foi a niolilb* artiiv Hian 1ns( Unit so 
far as It Is to la* used against an ('iiemv , eertalnh not 
for (die of tin* sl/.e be menlloiis If we e\('r hiiie oeea 
sloii (o use it otlieiwlse we uiiist of neei'sslli la* in sneli 
a iioslliim, so fai us onr enemv is lomerned, iliiil we 
stiall iuH“d 11(1 coast jdoteetlon 

In view of Hi(‘ Imfioitiinee of lids (luestlon of onr pro 
IinnsliiesH, or lack of it, rn m('el an\ reiisoiiuble dang( r 
whieii may eonfroni ns as a nation It Is s(igge«((si (lia( 
a Httidy of tile a(l\l(e of tin* mlllliuv exiK'iis whose 
liuHliiess It IS to iiroildi* for eur defense and to advise 
Congress of tile n('ei*ssar\ reiptiicmenls in men and 
monev will (‘imlile Hie lav man lo (bs’lde for hinmelf 
wiiat Is our most (iresslng n(s*(l iil Hil-. (line Fm (bis 
purpose, it is ImiK'rative (lia( the niensiire prepaied bv 
till* (ieiK'ral .staff for tills vi'py (ontlnginev be pbuisl 
la'fori* th(> iH'oiili* in ('ongri'ss at tin* (*'irl1est possible 
inoilK'lil 111 Hie coming session It Is tin* diilv of evert 
(illA(*n to make ll Ids liusiness lo see Hiai bis Hi)iie 
si'iilaHve In Congiess shall supiairi Hie measme .iIioyc 
lefeircd lo 'ind see to ii liiat 11 is enaeli-d Inlo law 
vvilhout (lelav Tii.iiEN liioiH.tii 

New York 

I'l'lieie is a very dlstlnet line of demarkat Ion betwei ii 
the eoaat guard trootis ami tlie moblb* ainiv 'I'lie (oisi 
guard (loops comprise soim* idneteeii dlvisbnis when 
lirougfd to full srieliglb, ami will be si.idmad In (lie 
vlelnllv of (!H('s, naval liases, (-(e nml aie Inlemled as 
a defeiisi' ug'alnst raiding paidis from ile((s 

A tiKaleni Heft Is laiailde of landing sever,il tbmisand 
uieii. It will la* Impossible (o s|dli ii|i (he moblb' ,irinv 
(Held iirinv ) vviHi a view to prolisi’iig (bese miiiv dif¬ 
ferent jxilnis, nli lialile (o admk lo lamllng parlies 
from tile rear and no portion ol die .'VKIPOP men less 
iO.tKHI evMist ardllerv ( appi osIma(elv ) could Is' sent (o 
differenl sea|ioils as coast defensi' troo|(s vvtllionl s(>i I 
tiusiy erll>|illng (be Held foiee If (ills was atlemiidsi 
more than lialf the Held foiee refened to aliovt' i KMl,- 
000) would be Kspilnsl for Ibis dutv on the Mlantte 
Coast alone It will, therefon*. la* msA*ssarv to organize 
some nineteen coast guard divisions of all arms foi tills 
work. If iaiHi coasts ure to lie eovi'nal siniultamsmslv 

While coast guaid troops are mobile tnaiiis, tliev are 
not organUisi into Meld armies, Imt are sliititmed In the 
force needed at the various iiolnts Ifalile to ndaek Tlie 
orgaiilMtlon of these tnaviiH Is not tn eonfllct with Hie 
orgaulxatlon of the land forees, liul Is a force which 
muat be orgaiil*ed In addition to Hie forct> of riiHi.dOO 
therein referred to. If Imrairliint coast cities, hiirtiors, 
iiiival liases, etc, are to be securely bold —KniToa J 
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The Submarine at Sea 

In^a nious Construction and Appliances by Which the Submarine Has Obtained Its Present EilicieilCy 






The United States aubmarine ‘‘G-2” 


A IvTIlOTVif! Iliorc nn‘ vnrlnim well-known types of 
aubnnuIne, llic\ all Imvo certain fuiulainental fcn- 
inics In (oniinon 'I'he iircKcnt description applies 
laoadh to un\ of the xckmcN of this t,\pe. hut more 
paitIcnIariN to thow which at present oomiKis*' the mtt- 
pnltx <if the m'smcN of this class In the t nlted States 
Na\ > 

The form of hull Is j.'en<‘rallv deH<'rilHs] as clttar- 
shaiMsl II IS hullt of litc xci\ host (jualltx of mild 
steel and the woikinanshlp Is of the hlBhest order, for 
the lesson Unit exerx seam and rlxet must Is? i>er- 
feetlx tluhl, In xlew of the service whleli (he IxMit Is 
called ujion to )s-rforin Not onl,\ do xessels of this 
type iin(li'ri;o all tlii' stresses of sou and weatlier wdilcli 
oilier xi-ssels ari' siitijtx'lisj to, tint, In addition, thex 
are Kspilnsl to nuxlttale at coiistdeiaide depths Isdoxx 
the sniface of Itie xvater .\l thesi' depths the pressure 
of the water Is yieat, so that the hull must be made 
sultielenllx slionn to xvlthstand II 

About tlxx' xcars ay'o It xxas considered that the most 
efileleni sl/e for a boat xxas about 140 feet lonj; and II 
feet In dlainelet With such dimensions a boat xxas 
built whhh fultllleil all i(spiliements xvlilch the naval 
anlhoillles of the xxorld demiindisl from It That Is to 
sax It <ould cruise on the surface for lonj? dlstanp<>s 
at a siHssI of fonritsm knots At loxxer s[ie<>ds Us 
radius of action entended to wxeial thousand miles 
Several boats of this eliiss are in serxlce In our Naxy 
li'or suhitK'i K<'d xxork hir),'e storakc hatleiles are pro- 
xtd<sl, XXMich tiirnlsli I'liercx sufficient to drhe the 
boat from ten to elexen knots for a isThsl of oxei an 
hour The same elwlinal ener>r.x will dilve her at a 
loxxer sptssi foi a much lon;;er time The lalei suhiiia 
Tines iiie mneh laiuei The ‘(i 4” tx|H‘ of IPl',* are loT 
feet hum hx 17Vj feiU dlnmeler and earn four IS Inch 
tuls's The ICh'olrle Moat Coinpaiix Iiaxe uixler (on 
stria tion a line lx|ie, of xxhkh xxt- ulxe an illuslralhui, 
whhh IS of L’di') feel leim'tli, L’.'! fish Ikuiui, with a siir 
face speed of II to ITi kiiols ,ind a niaxliiuim s|ieed of 
20 knols 'Pile ladlus of in lion Is fiom ,'l,ri(Kl to t!,000 
miles, aeiordlni; to tin h|mss1 It will lie armed with 
four roriHslo tiihes al the lioxx, txxo at tlie stern, and 
four on till' (hs'K, and it carries fourtts’ii torja'dix's 


surface conilllioii, the hoiil 
Conshlerahle poltloli of hel 
movable iia x Inal lot; hildne h 
h> hirce, powerful, internal 
these eondlllons she Is mani 
MS an.v vessel hnill to run up 
As for Mea-K'olnt; <|inilities, i 
haxe IsHUi found In iirucllce 
In oidlnarx xxeallier thex 
comfortable as mix suifact 
same dlniensloiis, and even ! 



Driving into n choppy mb. 

above the xvater If deslied, lids huoxaiic.x max l>e 
enllielx deslio.xed h,x ndmlttlnt: a small additional 
amount of xxater, ex|uiil In volume to the volume of 
that part of the conidnK txxxver above xvater While In 
the submersed condition, all communication with the 
outside atmosplieie Is iieceHsaillx cut off The crew 
then breathes the aii eontaiiiexl In the body of the boat 
The niQOunt of air orlKinally coiitaliasl within the hull 
Is sufllcleiil to support life with comfort at least twenty 
four hours Hut, In addition to the air thus oontulias], 
the hmit currltsi a lorne supply of compressexl ulr In 
steel fiasks, which. If uwul for hrcutblue purimacs, 
would la> HutUclent for a numiHT of davs 

,\fter havlnn hronjfht the latat to the submerged con¬ 
dition In the manner above descrila-d, isixverful elwtric 
iiadors are started by throwing In a switch These 
motors d(*rive their energy from storage Imtterles coii- 
laliusl In the boat and drive the propellers The same 
storage hniteries furnish current for numerous auxil¬ 
iary motors us(k 1 for pumping, steering, handliitg tor¬ 


froni the surface to the snlunerged eondl 
tIon, certain valves In (lie Intcilor of tin 
taxat are oiieinsl This alloxxs the xvate 
from the s<>ii to run Into great tanl.s hull 
within the boat, and thus xiriimllx sinl 
her Thesx' tanks are closclx gaged, s 
that just the requlrerl amount of xxaler I 
taken In Ihider normal conditions, xx he 
the boat la at rxiatAvlth thx' ballast tmil, 
ftlh-d, she Will have a fexv hundrexl iioniul 
reserve huovaucy, which Is represented h 
the top of her coDutng tower protrudim 



Lifting t« B MB while rnnitlng BWBSfa. 


runaing full speed st the aurfsce. 


i of the boat when nnder way 
I of rudders; one of these aeto, 
he vertical rudders, directs the boat’s course 
rboard just as does the rudder of an ordl- 
hip In addition, there are provided horlsontal 
hich serve to control the motion of the boat 
that is to say, the depth at which 
Is regulated by these rudders For steering 
Instruments are provided, ao 
Bvlgated with the same degree 
the surface The first of these 
i a tierlscoixe This consista of 
rtical tube which extends from above the surface 
few feet within the submarine. At 
ol)>ct glass, at the bottom an 
•e-plece. Two reflecting mirrors, one al the top, the 
the bottom of the vertical tube, cause the 
Ik> transferred from the object glass to the 
can turn the periscope so as to 
hole horlaon. To the writer, who once 
one of our boats, the view was 
were at the surface looking 
ordinary Held glasa Hencx*, when runutng 
bmerged with Uie top of the perlocoite Juat out of the 
X see by day with perfect ease 
If fur any resHou It should be 
atm greater depth, romitasiies are 
provided by which the course may be steered with accu¬ 
racy l'’or steering, subraergxsi, In the vertical plane. 
Instruments arc provided which in a way take the place 
of the comiwNs One of these Is a Urge pressure gage, 
which Indicates the depth at which the boat is running 
Another Is a form of spirit level, which Indicates tbc 
Inclination of her axU By the use of this, the man 
controlling the borlaontol rudder is able to run at a 
lierfectly even depth While in the submerged condi¬ 
tion, the tsxat Is, of course, amply illuminated by elec¬ 
tric lights There are no jKiris or windows In the boat, 
and, HO far as aensatlonH are concerned, one is tumble 
to determine whether he 1 h running on tJie surface or 
HubnuTgud. 

The arm of the submarine Is the automobile torpedo, 
A number of thew* may txe carried. They are dis¬ 
charged through tubes UK-ntwl In the bow or stem of the 
Ixoat Any ty|>e of automobile torpedo may be naed. In 
view of the fact that the submarine Is enabled to ap¬ 
proach, unseen, to within a few yards. If desired, of 
the most iwwerful battleship, a long-range torpedo la 
not rexjulred For this reason the weight devoted to 
motive power In the ordinary torpedo may be largely 
used to Increase the charge of exploalvex 
so that the destructive power can be 
made much greater for this particular 
tyiw Thus, the weapons used by the 
German submarines are credited with 
using the enormous charge of ^ pounda 
of explosive, and their range is about 
1,200 yards 

The present war afforded the anbOuertBe 
lt« flrst opportunity to exhibit Its powers 
of offense; and it must be admitted Omt 
It has more tbau vindicated the faith and 
patience of Its Inventors. The rod of Its 
victims is formldablex Early la the war 
a single Qenhan subnartne, "D-#," auk 
within the hoar three large ftrltJah SMOd- 
ton amtuvtd cmlsera. Tartar, a Brtttab 
battleship was torpedoed and aadk K ^ 
Bngllab CtaanneL To tltla mwt iM aM|^ 
a Turkish battteahiy;^ and a.U«« 
smaHct crtilsors and autndiiuktiiMijnx > 
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Rontgen Motion Pictures 

Tlie Remarkable Dessauer 
Process 


In a maKnetic field the secondary 
discharge acquires a spiral shape. 



A preimrluK X-ruy photographs of 
parts of fill' huinau liody made uho of 
n contliiuons illwcluirgi' vacuum tube, 
and a more or Iws ]irolongp<] exposure 
of the iihotograiitile plate 

While this raeth(sl Is eatlsfaetory 
enough for dlaguoHlng fnicturcM of 
iKines, for example, It hu« u very obvi¬ 
ous drawback when upiille<l to most of 
the Internal organs of th(> bisly Home 
of these, OH the lungs the heart, and 
the ullinentar.x canal ha^o a pioi)or 
motion of their owlj Others, like the 
liver, follow the rhythmic contraetlon 
of the diaphragm. In all such oas*‘s 
a “time" exiswure (an ghe only a 
blurred Image of the general shape of 
the organ, and falls to show sharp out¬ 
lines This defwt Is serious enmigh if DeMnuer’s apparatus for taking 

all that Is wanted is an approximate At the lower right-hand comer < 

plcttnre of the particular organ umiei which the sudden dischargi 

exuttiluatloii It is a complete bar to 
success If the actual motion of an organ, such as the puss through this, the wlie does ii 
heart, is to he observed fine of the first to jadiit to with exiiloslve viole: 

this doftH't In the older melh(Hl of X-ray photography series In the prhmi 

was Dr. P li K'ljkman of the Hague Dr Eijkmiin M<>OHiircuicnts made 

was making a radiographic study of the movements of tion showed a ciirre 

the pharynx l/i th(‘ ael of swnliowlng With great ondary Ordinary U 

jiatlence he snceewled, h\ spis'lal devh'cs, in obtaining of at most Id mlllla 
the required views Hut as he jjolnted out at the time. ondary is cx<<sslhigly 

the whole i)rfK‘ess would hM\(‘ been Immensely slmpll- jH-aranct- If allowts 


Tk« riolent MeoiuUrr dUaelMn't* Ic Hkc 
a long flaming tongue of Ight. 

stone that Is as flexible as India nd)- 
ber. It Is generally known, Indeed, 
that thin sheets of luloa and threads 
of asbestos poHsem eome degree ot flesl- 
blllty and elasticity, but e thick stone 
plate that bends under Its own weight 
Is a rare and striking {Aenomenen, that 
Is exhibited only by certain varieties 
of Itakolmnlte. ‘'Itakolnmlte,** says 
PrometKciu. ‘in a yellow or pale reti 
saitdstone of slaty structure, containing 
many little plates ot mica, grains of 
talc and chlorite, and extremely ftive 
particles of feldspar, with traoes of Iron 
pyrites, magnetite, and pure gold. It 
Is the mother rock of BraxlUan dia¬ 
monds. In Brasil Itakolumlte la found 
In great massee, resting upon gneiss 
and associated with crystalline dates. 
Desaauer’s apparatus for taking eight snap-shot X-ray pkotographa per second. Not all Itakolumlte Is flexible. The 

At the lower right-hand comer one of the “lightning cartridges," by means of flexible variety was first discovered in 

which the sudden discharge through the Rontgen tube is produced. HhO. In view of the well-known prot)- 

crtlcs of mica It is natural to ascribe 
lie does not melt, but is gasified the flexibility of Itakolumlte to the mica which It con- 

Tills cnrfrldge is Inserted in tains Not a truce of flexibility, however, Is exhibited 


the primary circuit of the iuduettou coil 
■nts made on an apparatus of this construc- 


by some varieties of itakolumlte that contain very large 
proportions of mica, When flexible Itakolumlte Is cut 


thin showed a lurrent of -lOd mllllamiieres In the see- Into tliln plates and examined with a microscope It Is 
oniliiry Ordinary X-rny a/iparatas employ a current found to be comiiosed almost entirely of fine grains of 


al (hwh'cs, in obtaining of at most It) mllllaiu)>eres The spark from the sec- sand of iiecullar shniio. with Indented edges, which In- 

jjointed out lit the time. ondary is ex^sHlIiigly violent, resembling a flame In ap- terlock like the fingers of the clasped bands The flexl- 

hecn Immensely slmpll- jH-aranw' If allow<Ml to pass wlthlu the magnetic field blllty of the material results from this interioartag of 


1' had had at his dlsixisal means for taking a of the primary It assumes a spiral twist 


rapid suix'csslon of snaii-aliots. 

The matter was taken up by Friedrich Dcssaner of 


mr headpiece on the left 
The iirohleni of X-ray 


Frankfurt a/M.. director of o 
tulic works in the yvorld, and ' 
able contributions (•siiecmlly 


' of the largest X-ray thus solved. It ii 


physics In theraiieutlrs and surgery Our readers may 


the applications of after the manner of the 


s a spiral twist as shown in the grains of sand of which It Is chiefly oompoaed. 

“A plate of Itakolumlte set on edge sways to and 
snaieshot photyigraphy being fro like a piece of leather, A thick pJate supported at 

led to eonstnict an apparatus both ends bends so that It liecomes concave above; if 

for making a numlier of exismures In rapid succession it Is supported at Its middle It becomes convex above 

moylng picture process It Smaller plates, an Inch or more In thlcknea* and 6 or N 


lying picture process It 


• plates and considerable dltBcuUles inches long, can be bent with the hands like stripe of 


■ recently (Hcientivic Amekuan, July were encountered In providing for the rapid Intermittent India niblier" 


11th, 11)14, p Jib) had (s caslou to refer to his latest motion of the jmrts 

Hchleyement, tlie prixlmtlon by means of uti X-ray tube. Finally, n deylce was 

of radiation praitlcally identical with the gumma rays central engraving at 
of radlnm plate Is alloyvisl to .ss 

It is most histnictlyi* to folloyv somewhat In dotlitl motion, and the ex|>oi 
the principles huolyed In the prohlcm of X-ray klncma- coiitacls al the moiiic 

tography and the argyimeiit followed by DeHsauer In vertical iMisItlon Th 

Its solution one In yvhich the plate 

It should bo explained that, in order to priHlnee the for any slight motion 

required effect upon a phofographh jilatc, It Is ncies nrc is in the dlreeth 

sary that a certain dellnlte atD<aint of energy’ r<>ach idale, and. therefore, 
the plate Noyv with X-ray tubes as ordinarily em- le( Is upon the defintthi 

lihjyed, It reijulred about one thousand Impulses from doyyn ,i (hnie, mating 

the machine lo furnish the requisite energy The proh- ihmhI Eight )>lnles ei 

lem, then yvas so to Increase the energy of the ills- 11 sslon In one second 

charge that a single liiipulse vmis sulficlent to prishice Some Idea of the n 
the Image on the plate graphing physioioghiil 

It Is interesting to obserw how this is accompllslasl f\uiii|>le The heart ii 

hy Dessauer In the first pl/o e a very poyrcifiil indue limes n minute, or in 

thin coll is nstsl In orillioiiy praitlec a < oil haying in 0H5 of a second 
an iron eoic weighing a fey\ poiinils Is i onsidensl large. tioii (systole) of the 
Dessauer's ])ilinar.y (ore neighs three hundredweight Its expansion (dlHstol( 

Now a (ore of this Hi7e nspilies an ex(xssllngly heavy tlelh of a second, liiiii 


ts while yet avoiding all Jerks 
ns eyolve<l, which Is shown in our 
It the head of this article The 
.swing Into place with a pendulum 


dotlitl motion, and the cxyiosure Is made through automatic 
ncma- contacts at the moment wlien the plate bangs in Its 
ler In vertical isisltlon This nrrangenient Is preferable to 
one In which the plate moves laterally through the field, 
re the for any slight motion wbieh takes place during expos- 

neies lire is in the dlreetloii In which tlie X-rays hit the 

riiaeli idale, and. therefore, has pnietlenlly no disturbing ef- 

y em- le( ts upon the (lefinttion \fler exiifwure the plate falls 

from down .i dinle, mating way for the next platt> to be ex- 

prob- ihmhI Eight plates eiin thus be ex|iosed In rapid sue- 

e (Hs- (( ssloii In one soeoml 

■(shicc Some Idea of the nsiulremenls to lie met in photo- 
grupbiiig pliysioioghIII subjects can lie gained from an 
llslasl e\iuii|de The beiirl noiiiially bents about seventy-two 
indnc limes a minute, or in ofhei words, eoinpletes one cycle 

laying in (>H5 of a second As a mutter of fact the contme- 

large. tioii (systidei of tlie heart Is much more nuild than 
eight Its expansion (diastole), lasting only about one tweu- 
lieavy tlelh of n second, liiusmm li as some parts of the heart 


meve tlnongli iilniisit an entire Inch. It will be seen 
what rapid exposure Is needed to olitolii a sharp repre- 


thiH article The More Myfltflriefl of UKranvioIet Li|rfht 

•e with a pendulum By Dr. Leonard Keene Hlrohberg, A-B., M.A., M.D. 
through automatic (Johna HopUna) 

plate hangs in Its __ . ^ , 

nt Is preferable to C’VER alnoe I*rof. Becquerol showed the wonders of 
ly through the field -^nltra-vlolpt light, the science of physics has steadily 
place during expos wonderful knowleflge 

the X-rays hit the 

y no disturbing ef- ’ reeetitly thought Uiat the curioua cheml- 

osure the plate falls ultra-violet radiations were peculiar 

next platt> to be ex- negative and films and photographic plates 

(losed In rapid sue- acted upon solely by the chemical powers of the 

ultra-violet light. Now, however, It la known that red. 
o lie met In photo- yellow, green, and the other kinds of 

lie gained from an ****** “** *****' ‘‘hemlcal powers of more or lee« strength, 
s about seventy-two '•’I'**** chemical Influences will also act upon a fllm or 
eompletee one cycle y*®*** •* Photograph. 

tf fact the contrnc- Recently much ( redeiiet' has beeti given to the pro- 
h more rapid than I*<*«1 •>f ““<^1) distinguished savants as Prof. Svante 
Iv about one tweu- Arrhenius of Btockbolm and. Dr. Thomaa 8. Blair of 
p jmrts of the heart Philadelphia thaF cosmic dust, shooting stars, meteors. 


comets, and the like carry life from planet to planet. 
That the genus of life of minute animals and {Hants 


exiiosures of the beating heart made during < 


r Illustrations shows ***«*'' «'■***«« *” « 


Now It Is known that the ultra-violet rays when 


The W’HV out (if Ibe dlfflcnltj in found by consider- graphs i<>] 

Ing the time fiicfer The lion core nainlres four one tograpliie 

liundredthK ol' n .second to be ein'rglzcd If precautions graphs cl 

are taken that the eiirrent shall under no clrcnmstanecs longue Im 

last for longer than four bimdusltlis of a second, it (iin, luglnonH 

without damage (o nnv purl of tin' circuit, be taken prevent food fioni “going ti 

fnmi the ordinary el(S'tilc mnliis At the same time it It Is iieodlesa to point c 
1h very essential flint the InUrriipIlon of (he mirrent taken in rapid sutvesslon 
lie made as abrupt as possible duee as a moving plctun 

These were the prim Iples upon which the solution of studied 
the problem was hasisl, and Ihc Di'ssnuer “lightning 
cartridge” eonstrneted The Idea I. lo cause an ex¬ 
plosive disnjpjion of the circuit Imimsllntcly after It 
Is closed The cartridge conslst'i of n fine metal wire, “ 

one thlnl of a willlmeter tlilek, embedded In a plaster ’ * thin 
of purls matrix. When u heavy current Is allowed to mon expr 


cycle by the Dessauei j.ria-oss Another set of photo- for varying iveriods of Ume from an hour to 

graphs i.'pr.Hhieed ,.n the opiionlte page showa a ktnema- hours will kill all life. It Is also realised and 

lographle study of the act of Hwallowliig The photo- by all iibysletats that outer space is perjpeeted 

graphs clearly show the motions of the food, of the by Ultra-vhfiet light. 


‘ (h.void bone), and the epiglottis (a cartl- 


Therefore, say many who Jump quickly, i 


luglnouN lid that covers the larynx In swallowing, to ** “anlfestly Imiioselble for life to be tfane- 


mittad from planet to planet and star to star u t 


t that X-ray pictures thus InvestigatorH maintain. 


ipld sutvesshm can be combined to repro- •*®P “ ’^bUel Newer tovesdgatloat Just tn- 

moving picture the motion of the organ by tho Illustrious Dr. Alpixmae Berflet sfedw 

that Dr. B]air, Prot Arrhenius, Df. Scree, gad elhers 
who bold that the spe^ of life aVe tbm s«t iNF the 
Creator from star to star are teaalbls In every way. 
ltakoiamite» a Flexible Stone Ultra-vtolet light Uke gravitation la weekar and weak- 

'E are so accustomed to think of stone as mbm- er the farther you get away flrom Any npot. TbMeftttc, 

thing perfectly rigid—“bard as a stone” Is a oenn- 08,000,000 miles of separattoQ betweeb Ike SUn mA the 

expression—that It is dimcult to oonoetve of a earth wsakens the ultra-vloM taya very UMlCh,' HO**- 
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T« «x»«Mr« Wilde durtaf • 
t X*r«r empehou «re ret 


and tht* 1« tho lmi>ortant tlu* ultra-violet rays 

really aot by ‘Tustlng,” ‘•buinliiK." or ‘oxliiUslnK” the tbtnes 
acted upon That Is to say they kill auU oxerl a cUemleal 
action by virtue of the oxygen In the air 

Since there Is no oxygen or atmosphere out In space, since 
It takes some hours for ultra-violet rays to kill. since also 
a meteor full of life hursts through the atmospheric <-oroiui 
or euvelope of the earth In a flash, It follows that life could 
thus be transmitted through space without trouble to the 
scleutlflc mind 

Ptirther than this, I'rof Roux, another Frem h research 
student, imt living sisjres In a tacuum -a Jar freed of all 
oxygen and air—and kept these minute living things expostsl 
for six months to ultra-violet light, and lhe^ were alive at 
the end of this time 

All of which goea to show that it Is not Isuond the Ismnds 
of reason, religion, or racing to maintain that life came to 
the earth through the tra\els of scurrlng Mlnlltv" from 
world to world on the saddle of comets, eosmte dust, and 
meteors 

The Same Chemical Element May Have Different 
Atomic Weisfhta 

U NTIL recently It has lM*en nssum.sl tlinl a ghen cliemi 
cal element must always possess the same atomic weight 
no matter from what mineral It Is obtained The Ineluston 
of the radio-active elements In th<‘ fterbsllc system, efr»>ctHl 
by Fajaus and also by Noddy about a tear ago. shows that 
we must RHsuine the exlatemv of elements which \arj as 
much as 8 units In atomic weight, with corresis.ndlng varia¬ 
tions In their radioactive proiswtles (rays emitted, rate of 
decay, etc), without any change in their chemical lichaxlor 
In reviewing the subject, f'mnrhau observes that this con¬ 
ception was tiased on indirectly provvsl, or lufernsl. pro|>ei 
ties of tho short-lived ravlloactlve vdeinents Hence It was 
Iraportaut to prove by direct exiicrlmont that two elements 
that appear chemically Identical may have different atomic 
weights The way to sueh an exis-rtniental demonstration 
was jHilntevl out by Fujaiis. who cvmcludvsl that the atomic 
weight of tho lead formevl In uranium ores. In the course of 
millions of years, as the Ilual pnsluct of the dtslutegrntloii 
of uranium, pndvably differs from the atomic weight of lemt 
extracted from commvm lead ores 

This conclusion has now l>eeii eontlrmtsl eipcrinicniallv 
by very careful determinations of tbc atomic weights of 
specimeus of lead of diverse orlgliuv. Tbe lesearcb was 
suggested tty Fajans, and was carried out by bis former 
assistant, I<eml>ert, in the laboratorv of Prof Th Itb bards 
in Harvnrvl I'nlverslty, which Is tclcbratcil for Its iic< urate 
methods of determining atomic weights Th<‘ atomic weight 
of lend obtained from uranium ores was found to be 20«(i. 
while ordinary lead gave tbe distinctly tllffercnf value :!07 1 
The uncertainty atUchlng to these results Is less tban 
O.oa, and Is consequently verv much smaller than the ob 
served difference. It is notable Omt these two varieties of 
lead appear to be identical, siKHtrosevvpleally as well as 
chemical lyi 

Analogmis considerations niake It apis-ar probable that 
the lead of thorium ores also differs In atomic w’clght from 
common lead, but la atonilcnlly hv-nvler than the latter Pos 
slbly common lead is a mixture of uranium nml thorium lend 
The question naturally arises whether the obsfwv.sl atomic 
wclghu of moat elements are not merely mean values of the 
atomic weights of several eloment* which are chemlealiv 
kuntlcal, and eonseqnently not separable by . bemlcal nieth- 
Oda. The study of atomic weights, therefore. Is coufrotitevl 
with a wholly new task—the Invustlgatloji of the atomic 
weights of Aments as affected by their virlglu. 



The act of swallowing analyxed by six succes¬ 
sive exposures. Here we have the beginning of a 
new kind of motion picture photography. 
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LOCATION OF MOTORCYCLE POWER 


PLANT 


TROUBL^ 


A COMPLETE CHART OUTLINING THE COMMON DERANGEMENTS THAT INTERFERE WITH WtOPER ACTION OF ENGINE AND AUXlUARY S¥SmO 
CUrt ArnmrNJ by VICTOR W. PACt M. E, AotW of -MotoreyfK SUo Cm Mid CyoUcMO." B»e. 
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A TYPICAL SINGLE^YUNDER ENGINE OF A MOTORCYCLE 

TWIN CYUNOER MOTORS ARE THE MOST COMMON, BUT A SINGLE-CYUNDER IS SHOWN FOR THE SAKE OF SIMPLICITY 
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Forcing the Dardanelles 

Floating Mines and Gunfire Work Havoc on the Allied Fleet 





BritiHh battleship “irregiatible,” sunk in the DardaneileB. British battleship “Oeean," sunk in the Oardanelies. 


T HK ci'rrnlnt\ of lienvj Iohh('k nsIii'ii u ll(‘t>l cURmiee 
stniiiR sluirc tuitterles. iiartk'uliirlj If, hh in llie cane 
(if llic liHKliiiiellcs 11 Is iiwensarj fo iMine wKhIn effw- 
llM- raiiRe (if the ruiim and mierato in conBned waters 
where maneiiverliii: Is dlfflcvill, was prnved In the en- 
Rnirenient which took place between the allletl French 
and British fleets on the IMth of March 

In (iiir last descrliithni of the Dardanelles and the 
oiierathiiiH to lake the forts, wc outlined the methods 
h\ which tlie rislucthm of the latter Is Ik-Iiir uttoui(ited, 
namely, h.v Indirect lire across the Oalllpoll I'enliisula, 
assisted hv olateriatlon from ships iiroiierly stationed 
for the piiriKise, and li\ direct Arc from shljis within 
the straits after the forts Rnardlnc the entrance had 
been reduced 

When the fire of the l.'Vinch rums of the "Queen 
KlJjwladh” had Nllene«*d the Runs of the most heavily 
arnuHl forts at the Narrows and tli(> shore lintterles had 
also las’ll slleiKS'd by the direct fire of ships that had 
entered the straits, heavy lulue-swis'plnR ojaTullons 
were carried on, mmh of It under heavy fire from the 
enemy, with a view to clearliiR the way for the aie 
proach of the fleet, for reducluR, In detail, the heavy 
f(>n on both sides of the Narrows 
The Admiralty statement covering the great buttle of 
the tfith (If March Is us follows, 

'‘Mlne-svveeplng havliiR been In proRress durInR the 
hist ten days inside the straits, a general attack was 
dellvi’red by the British and French fleets yesler- 
dav (Thnrsdav ) morninR u|sin the fortresses at the 
Narrows 

"At 10 iT, A M the ‘Queen Elizabeth,' ‘Inftevltile, 
'Agnmemnon,' and ‘Lord Nelson' homhardisl Forts .7, I,. 
T, 1 , and whlh' the ‘Triumph’ and ‘ITlnee tieorge' 
flrv’d at Batteries F, E, and 11 A heavy rtu’ was oivcmsl 
on the ships from the howltrers and Held guns 

"At 12'2^: o'clock the French sipiadron, eonslsfliig of 
the ‘.Suffren,’ ‘tianlols,' ‘t'harlemngnc,’ atid 'Bouvet ’ ad¬ 
vanced ufi the Dardanelles and engaged the forts at 
closer range Forts .7, 1 , k', and E replhsl strongly 
Their fire was silenced bv the ten tiaftleshlps inside the 
straits, all the shllis lielng till seveia! limes during this 
purl of the action 

"By 1 .2.''i I’ M all the forts had ecus('d tiring The 
‘Vengeance,’ 'Irreslslllile,' 'Mtilnii,' '(tei'iin' '.SwIftsure,’ 


and Majestic' then advanced to relieve the six old bat 
flesbljis Inside the straits 

“ Bouvat ” Sunk, then Two Britieh. 

“As the French Siinadriiii, which had engaged the 
forts in a most brllllaut fashion, was pausing out the 
'Bouvet' was blown up by a drifting mine She sank in 
.«» fathoms north of Erenkeul village In leas than three 
minutes 

“At 2 .Ifl I* M the relief l>attl(>shij>s renewed the at¬ 
tack on tlie forts, which again ojieiied lire The attack 
on the forts was maintained while the operations of the 
mine sweejiera continued 

"At •! 00 I’ M the ‘Irresistible’ uulttisl the line, listing 
heavily, and at 5 50 o’clock sank, having prolvably 
struck a drifting mine At 0:05 o’clock the ‘Ocean,’ also 
iinvliig stniok a mine, sank 

"Both vi’ssels sank in deep water, practically the 
w liole of their crews having been removed safely under 
a hot fire 

■The Daulols' was damaged by gunfire The Tnflex- 
Ihle’ had the forward control poaltlon hit by a heavy 
shell and reijulred rei>alr 

“The iMitnhardment of the fort* and the mlne-swoep- 
Ing oiHTathms tenulimted when darkness fell. The 
damage to the forts, effected by the prolonged direct 
Ore of the very jiowerful forces employed, cannot yet be 
estimated, and a further report will follow 
Mine* Brought by Current. 

“Tlie losses of the shliis was eaiised by mines drifting 
with the ciirrcni wliich were encountered In areas hith¬ 
erto swept clear, and this danger will revpilre special 
treatment 

"The British casualties In the personnel were not 
heavy, coiislderliig the scale of the o|M‘rutioiiK, lint prac- 
ticallv tlie whole of the crew of the ‘Bouvet’ were lost 
with th(’ ship, an Internal explosion haring apimrently 
supervened on the explosion of the mine 

"The ‘Queen’ and the 'Implacable,' which have been 
dispatched from England to replace the ships’ casual¬ 
ties, ill antleipatlon of this operation, are due to arrive 
immedbiteh, thus bringing the British fleet up to Its 
original strength The oiieratioiis are csmtlnulng with 
the naval and military forces avaUnhle on the sisit 
Admiral Da Roback Now Commands. 

"Dn the Kith instant. Vice Admiral Carden, who had 


been Incaijucltated by Illness, was succeeded Id the chief 
command by Hear Admiral John Michael de llobeck, 
with the acting rank of Vice Admiral ’ 

Subso<inent observation by aeroplanes flying at a low 
nllltnde proved that the tremendous Immliardment by 
the fleet had iveen very effective, some of the forU being 
described us lielng knocked entirely to pieces. On the 
other hand, it must be admitted that the fleet paid a 
heavy toll for Its daring to attempt the supposedly Im¬ 
possible The British lost three battleahlps and the 
I'rencb one. while the battle-cruiser "Inflexible" and 
the battleship "(iaulols" were damaged by shells from 
the Turkish forts. The four battleships which went 
down were all old veswls, the "Irresistible" having been 
completed In 1002, the “Ooeiiii’’ In 1900, and the French 
"Bouvet” in IHOe The flagship "Inflexlhle,” a battle¬ 
cruiser completed In IWW, was struck by a heavy shell 
In the forward control station, and the old 8'rench bat¬ 
tleship “Oaulols,’’ completed In 1895, was also badly 
damaged, both this sUlii and the "Inflexible" being put 
out of action until repalra can be effected. 

The loss of these ship# was due to the setting afloat 
by the Turks of a large number of floating mines, 
which, carried down through the straits by a current 
vvtilch, at eertain staU’s of the tide, runs sometimes as 
fast as five knots, are a constant menace to the attack¬ 
ing fleet These mines are not to lie confused with 
those which are (inchored and are removed by mine- 
sweeping Against the floating mines the only defense 
Is carefully to watch for them, and, when they are de¬ 
tected, destroy them at once by shell Are, or else tow 
them by small Ivoats to the side of the channel out of 
the way of the ships 

The claim of the Allies that they have Inflleteil heavy 
damage on the forts is flatly contriidlctetl by dispatches 
from Turkish and Uerroan quarters in tTonstantinople 
These state that the fire of the fleet, powerful and long- 
continued tliough It was, falleil to do any serious dam¬ 
age to the batterlee. The claim is made that the sbells 
exploded, for the most part, harmlessly In the earth¬ 
works, and that much of the fire, because of the 
smoke and dust, was liiiiecurate One Intereatlng de¬ 
velopment has been the rc-euforeement of the defenses 
by field guns and howitzers, mounted on shore rsll- 
wnys. 




the DardanalUa. 


Battle-cruiser “Inflexible," diaaUed m the Dardanellea attack. 


French hottlMdiip **BeaT«t, 
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A panoramic view of Conatantlnopla, the obJectlTO of the fleete now enfaged in the Dardanelles. 















The Heavens in Apri 

Nebulae; Their Nature, Dimensions and Distances from Us 




A M(>N(; the 
Iciim (if ii^t 


raoHl dlfUcult of the vet unsolved prob- 
roiiomj Is that of the (llstancos, dlmen- 
sluiiN mill lull lire of the iiebulie Thousands of these 
hiir.v iKitihis Ilf llglil are visible with telesTMis's of no 
e.veeiitliiiiiil jsiwer, ami the niimliei which loiild tie 
Iihotouraphed with Kreat teleseoiM*s If time was avail 
able, to take the wliole lieaveiis with loii>: exisisures 
must lie fully Itkl.ttOO, us was lnld in these columns a 
jear iiKo 

It has lietui known since the dawn of spis lioseojilc 
InvesIlsjHtlon that the nebiilie when studied liv this 




of I 


full shiiri 


Into 


lows that their U|{hl 
lipil Bases, and the ‘ 
vein's refused to vleld anv 
le to the visuni oliservatlons 


classes—the "Breei 
them), whose h|ms 
ahnoMt entlrolv fi 
nelnila." whUh fo 
clear evldeneo of 111 
4)f even the Keenest ohservers 

Half a do/.en veins aijo pliotoBinpliv sol’ 
hj showiiiB Hull srsK’lrii of these wlille 
essentlallv sliiillin to tliiil of the Son oi o 
'I Ills lefi two theoili's of iheli nature 
o|s'n , either Itiev wen sinBle slurs en- 
veliiped in a dense foB of some soil wlilcli 
coneealed the eenlial Imilv hnl letlected 
Its llBht, III the,v were vast clusters of 
stats, tisi remote too faint, and ton elose 
loBetlier in the sK> In he Hvs-n sopiirnlelv 
even In Breui li'lescolH's, Just ns the stni 
clouds in the Mllkv Wav look to tlii' 
naked eve like (•oiitliiiioiis masses of liBhl 
Hut thoiiBb "(■ have llins kiiovvii fin 
some time a little of the prohiihle e.in- 
StUutloii of the nehlllie vvi' have la en till 
Within 1111 le more thiui a vein m so iil- 
teilv In tlie d.irk eoneei iiIiib tlnli dis- 
tanees and leiil dlineiisions ,s|in e lliev 
me prill tuallv lived In the lieiivens, show- 
iiiB fur less "pri)|N'i mot Ion' lliini the 
nearet slurs we could he fiililv sure Ihal 
tliev well finlhei iiff than these oni 
nearest i''osiiile nelBhhois hill beviind this 


-'Iilh'd 


while 


liddle 


By Henty Norris Russell, Ph.D. 

the iiehiilnr motluim which appear to ua lu the «ky to 
he HO slow are proltabl.v as irreat as thvise revealed by 
Ihe siiecti'oscoiie. Indeed, the,v should average greater, 
for If Is euay to show that. In the case of a large num¬ 
ber of iKvdtes moving at random In all dlrt*ctloii8, there 
Is a greater chauev' that the motion will be mainly at 
light aiiBles to our Hue of sight than that It will be 
direi'tisl Htralght toward or from ua. 

lu this way we may estimate that the actual motion 
of u BHststus planetary nebula In the sky civrrv'sisvads to 
an annual shift of fully fifteen times the distance of 
the Karlh from ibe Sun. and that of a white spiral 
nebula to no less than 120 of these astronomical units. 

Kven with the exaggerate*! *a»tlmate of the nebular 
|iro|M-r motions made above, this would Indicate that 
Ihe planetarv mdmlie were, on the average, at leaat 
i.tKNi tight years distant, and the spiral nebuUe eight 
llm*-s as remote Hut these are minimum limits, and 
piohahl.v miieli t<s> small. It would se*>m more nc 
cordaiil with the data uvallahle at the moment to say 
llml the average distance of the planetary u<>bulic Is 


there 


s lltlle 


mi ! 


Toward the 
Itr SllrdUT id' the I.iivvcll (Ihsei v aim v an 
nouneiil that he laid scciui'd -■|k'i(iii 
grains of Ihe (ireiit Neluila In Anilio- 
imslu wtinli shiiwi'il that It was appioaih 
lug ns 111 Ihe unpris islenledlv great ladlal 


•lix'lM 


Ilf ,!IK 


kllm 


Ished. he reisvrls nieasiiies o 
lehulie, Ilf spiral fmiii vv h 
laorc rernarkahle i iiie iiebnl 
reeedlng at Ihe tieiiiendmis 
kllniiieteis, iii iiemlv Ton in 
mil, a lid I tie a v enige i elm It v 



the sniiill and t 


r the spiral 


U 


in a 


I It nm III di li riullie the 
■rage dlsliinn's id tin sc nclnil c al least to evtcnil 
' e'KfImnte of theli inlniiimni iver.ige distance to a 
V marked degree Then is ii.,i m,e nelmla In ihe 

whose aiiiiiyent pro|N>i iiiiTlimi m the heavens Is as 
Id as one tenth of a seennd of an pm vmi. though 
out of four of the stars vlslPli. to ihe n.iked eve 
eisis this limit Indeed, the app.in id moiimis of the 
iilie ate so slow, and thev aie usiiallv such lu¬ 
lled ohjis'ls to set uiaiil, that it Is nsiiallv iiii|N>sslhle 
.av whether thev are moving at all liis’ent studies 
1 photogriilihle and vlmiHl. make It clear that the 
I age Iippaielit iBl#tlon of them* ohjis'ts < annul be 
itei than one ivveiitli'th of u second of lire nnninillv, 
is piolmhly much It^s Hut the actual vehsllies of 


NIGHT SKY. APRIL AND MAY 

piiihaldv at least two oi tliKs- thouMaiid llghi-vetirs. and 
lh.it of the spiral iiehiihe iweiuy thiiusaml or mole, 
and It siH'ins iirobiible that fuller kiiovvhslge Is fully as 
llkelv to iiiereiise ns to diminish Hies*' hgtirt-H 

Tile dlineiisions whieh the nebulie must have, to ap- 
is'iii IIS big ns they do at sneh dlstanees, are nstonnd- 
liig Kven the plHimtary uebulnv at the siimllisd csdl 
mate of their dlstaneeH, must be hundreds of tiroes the 
dlnnieter of our whole solar syateni. and the Hl7.e of the 
sjdriils eiin only lie measurable In llght-veurs. iH'rhatw 
III lens or **v*-n hundrtHls of them 

Tills disiioses altogether <if the bleu Ihal thev can be 
imiswH of cosmic fog. lit up by single stars, and leavvw 
us shut ii|i III the liellef that they are star-cIusU'rs 
A further support to this theary Is alfordtvd hv tho 
latest oliserviitlons of all, Hiinouiiced hut a few days ago 
The Magelltuile t'Uiuds, those curious outlying patches 
.if light ill the southern heatens to which we referred 
last month, contain. In addition to liinamernhle faint 
st.irs, iminy nelinlie, which from their itosltlons tind 
I'loiipliig seem almost wrtaluly to lie lh*‘mselves a tiart 
Ilf the clouds I'rof Wilson, measuring the radial veloci¬ 
ties of th<>se nebula* from Lick DIswjrvutory photo¬ 
graphs, finds lliat four of them. In the larger of the 
two clouds, have very large and nearly **qiial vehK'ittes 
of ris-essloii. averaging 275 kilometers per sectind—far 
greater than that of any other gaseous nebulie so far 
<ibs*>r\ed—Mille one III the Momller cloud Is ils*! niced- 
iiig. lint at HD) kilometers a second. 

This sugutsits very strongly thHt‘th*s*e great clouds of 
stars and iipIuiIh' are thOBHM'lvps In motion at thiMC 
vehsltlea If otiservutious of the individual stars In the 


chmda prora practicable and elvow that tbey are Brortns 
at a similar rate, there will be very good reason Ipr 
thinking that the white iielnils>, which show }tut the 
aaiue spectrum which the star-clouda would exhibit, and 
are moving with comparable velocities, are really ot the 
same nature, but too far oft to be “resolved” tola- 
scopleally. This brings ua back to the old oonoeption, 
held two generathms ago. but almost abandoned, that 
the nebulie are other “universes” of stars Uke onr own. 

Hutssiirung’s estimate that the smaller UageUanlo 
Cloud is 30,000 Ught-years distant gives us aome Idea 
how far away tbia hypothesis would put the trraaolvaUe 
splrala U is doubtful whether light Itaelf ooold trav¬ 
erse such stupendous distances wltboat serious losses; 
but there Is no demonstrative evideiioe that such la the 
case, and it well may be that we are on the brtuh of an 
expansion of our conceiitlon at the extent of the uni¬ 
verse almost comparable to that which resulted from the 
first measuresKOiU of the distances of the nearer stars. 

The Heavens. 

If one bolds the accoin|iuiiyl«g map right over bis 
head, ho will see the heavens as they 
would aiipear to a man lying on hU back 
and looking upward. The Great Bear Is 
nearly overhead, extending to the north¬ 
ward The curving line of Its tsH. the 
haiulle of the “Dliiper," points toward 
Arcturus, the prlnriiwl star of Hodtes, and 
the hrlghtesi now visible 

Helow, and farther to the west, is the 
white star Hplca, in Virgo, and In the 
southwest Is Rcgulus. In Ia*o. The twin 
stars CiiHtor and Tollux, In Oeiulnl. are 
congHcuous In the west, with I’nicyou on 
the left iiiitl Cajiella on the right, well 
down In the northwest The bright ob¬ 
ject. not shown on the map, lielow Castor 
and Pollux, Is the planet Saturn. 

Helow the tsilo we h«>c Ibe xlgaug line 
Ilf I'assloiiela, and lu the northeast, still 
near the liorison. Is the great white star 
'ega 

With these as sky-marks, it will take 
only a few moments’ study for even the 
novice to complete hh* acquaintance with 
the visible constellations 

Ths PUnsU. 

Mercury Is a morning star all through 
April, hut Is on the fai side of the Kuu, 
and gets more and more nearly In line 
tiebind him, so that be Is hard to see, even 
at Ihe ls>glnnlng of the month, when lie 
rises about 5 A. M, and Is luvindble by 
the 15th. 

Venus Is also a morning star, In 
Aquarius and Pisces, rising at 4 .20 A. M. 
on the 1st, and '1 .50 on the .Kith, as she 
' comes farther north during the month. 

Khe seems still about six times as bright 
as Sirius, though she has lost Tully half Inw light since 
the first of January, 

On the morning of the 1.5th she passiis very close to 
Jupiter, the nearest npprtiaeh, which ticcuri* after son- 
rise In the United Rtatee, being within 1) minutes of arc 
Thet*e two planats, the brightest In the sky, will, how¬ 
ever, appear on this mortiiug to he distant from one 
awither by lees than the Moon's dlam(>ter, and the sight 
will lie well worth rising to look at 

Mars is a m*»mlng star, too, near the others In the 
sky, and rises at 4:2(i A'm, on the 15th. On the Srd 
he Is lu (HHiJunctlon with Mercury, being 1% degrees 
north of him. Mercury will appear fiite or six times 
lirlghter than Mara, but the sky will be so bright by 
the time they have fairly risen that It will he hard to 
see them at all. 

Jupiter again U a morning star, rising about 4 A. M., 
and fairly well ohaervahle before daybreak. 

Batura la evening star, between Taurus and Gemisl, 
and femolns lu sight till 11 :.W P. M. in the middia of 
the month. 

Urahna Is in Oepricoruus and rises between 2 and S 
A. M. Neptnne 1« In the very opposite quarter of the 
sky. In Gemini, and Is In quadrature with the Hon on 
the IBth. when be croaoee the meridian at 6 P. IL, hot 
on account of bis blidi northern decUnarioii, doea uot 
set tiU after 1 A. M. 

The la In her last quarter at 3 P. If. on 
6th, new at T A. M. on the t4th, In her last at 

It A. M. OB the 22ad. and fhU at 6 A. M. «a tiw SMh. 
Bbe Is nearaat us on the 1st anft , 

IMseMAt 
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Make Your 

KODAK 



The bigg^est new thing, the most important photo¬ 
graphic development in film photography in two 
decades, is the Autographic Kodak. It makes the record 
authentic; answers the questions: M'^hcn did I wake this^ Jfl/crc 
was this taken? Ever>^ negative that is worth taking is worth such date and 
title, and with the Autographic Kodak you make the record, almost 
instantly, on the film. 


It’s all very simple. Opien the door in the 
back of Kodak, write the desired data on the 
red paper with pencil or stylus, expose for a 
second or so, close door. 'When the film is 
developed, the record will appear on the in¬ 
tersection between the films. 

This autographic feature having; been in¬ 
corporated in all of the most important 


Kodak models, \se have now arranged to 
take care of our old customers b\ supplying 
.Autoj^raphic Backs for all Kodaks of these 
models. 

'rhe old camera can be brouj^ht up to date at 
small cost, <ifui then' n no duirier tor 

autographic fidn. Make yon> Kodak \uto- 
{rraphic. 


Price-list of Autographic Backs 


No. 1 Kodak junior ------- #2.50 

No. M “.- '•'><» 

No. lA Folding Pocket Kodak—R. R. Type - _ - t.5() 

No. 3 “ “ 5.50 

No. 3A “ “ - . - - . 5 75 

No. 4 4.00 

No. 4A Folding Kodak ------ 4.5(» 

No. lA 3pccial Kf>dak ------ 4.00 

No. 3 4.00 

No. 3A . “ “ 425 


Ask your dealer or write us for Autographs liooklet 


EASTMAN KODAK CO. 


At ail Kodak dtakrs 


Rochester, N. Y. The Kodak Oty 



An Autopraphu Ney^attvr 
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Impossible? Yes, but this is what springs 
to do! 


Try \ 


There te nothing gentle about a spnng When a Jolt compresses it, a 
spring’s only Impulse Is to whip evcr> one out of the car as quickly as 
possible. A spring saves you from actual humps, but not from being 
thrown about and not from vibrations—and vibrations are harder on your 
body even than bumps. 

'^ Hartford 

SHOCK ABSORBER 

S€>othes the Angry Spring 


Stretch a rubber band Letltananbaok 
Thit'athewar an unoonlroUed apnna 
work] Rtmtoh It asain and case it 
back aently—that’s the way a Hartford 
Shook Abiorber maJraa a spring work 
The Hartford reducca sprlns-actlon to 
Iona ODdulatlncr waves of moUon—free 
from recoil, shock or vibration —even 
on the roughest roads 
It makes motorins really comforlahlr 
It prevents accidents by keep]"'' 
wheels on the road It adds y 
the life of machinery and cut! 
repairs and tire bills. 

Let OB send you a book which will tell 
you why the Hartford Shock Absorber 
Is standard equipment on ao many 
prominent cars and why BBS*' of Ihe 
raelni? drivers use It The book is free 

Hartford Suspenaion Co. 

175 Morrnn St, Jersey City, N J 


PhiUdelphie Pittsburgh 



Make* 
Every Road 
a Boulevard 


Choose a man ro paint your house who will use 

zinc 

in his paint. If he uses '/inc, it means that he is wide¬ 
awake and up-to-date in his trade. If he uses Zinc, it 
means that your house will jrcr painted so that it will 
stay painted. 



“Maaaa” aad “Machmalwn.”—The U. 

B. Oirouit Court of Appeals for the Sixth 
Cirouit in Davis Sewing Machine Company 
V. New Departure Manufacturing Com¬ 
pany, has held that a claim of a patent ie 
not functional and invalid merriy because 
one of Its speuifled elonents is '’means” 
or “mechanism,” this depending upon 
whether such term is used with reference 
to the element or sub-oombinatkm wMoh 
is the real point and gist of the invention, 
or to elements or parts already known and 
designed to oo-operate with the new ele¬ 
ment in order to complete the daim. 

An AppUcation for Patent Cannot be 
Enjoined.—In a recent case in which it 
was sought to enjoin the filing of an appli¬ 
cation for patent. Chief Justice Shepherd 
of tile District of Columbia Court (rf Ap¬ 
peals in affirming the decision of the Dis¬ 
trict Supreme Court decided that the oourt 
had no jurisdiction in such oases aa the 
Patent Office procedure is suffloient to 
determine the real inventorship, with the 
usual appeals on such question. 

Supreme Court Declstons as to Profits.— 
The Supreme Court of the United States 
dm-ided by Mr .lustioe Van Devanter in 
Dowagiae Manufacturing Company v. 
Minnesota Moline Plow Company et al, 
Dowagiae Manufacturing Company v. 
Hmith and Zimmer, has held that where a 
patent 18 infringed by the sale of machines 
which include improvements covered by 
the patent and the value of the machines 
is altnliutable m part to the patented 
features and m part Ui unpatonted feat- 
up's. the profits arising from the infringing 
sales belong to the owner of the patent in 
so far as they are attributable to the 
patented improvements, and lielong to the 
seller in so far as they are due to the other j 
parts or features 

A Complex Interference Case.—In the 
Court of Appeals of the District of Colum- 
liia. Justice Van Omdel in Wilson v. Hams 
t Ellis in a paint removing ease involved 
in interference held that where the appli¬ 
cation discloses two compositions, one con¬ 
taining wax but not beniol and the other 
benxol but not wax, such apphoation does 
not disclose the use of both benxol and wax 
in the same composition, and while it was 
argiied that to add benzol or wax did not 
constitute invention, such question was 
I not before the court 


I Tnule-mark Notes 

I Trade-mark Similarity.—In Underwood 
Typewriter Company v. The Universal 
Stenotype Company, the Commissioner of 
Patents in reversing the decision of the 
Examiner of Interferences which sostainod 
a demurrer by the Stenotype Company to 
the oppositi n of lie Underwood Company, 
held that the U. and T. in the Stenotype 
Company’s mark res mbled the form of 
such letters as us d in the Underwood 
Company's monogram mark T U S and 
that the difforenoe does not sufficiently dis¬ 
tinguish the marks to avoid confusion. A 
number of oases are cited in the decision 
including the Summit City Soap Works v. 
the Standard Soap Company, in which the 
Court of Appeals for the District of Colum¬ 
bia said 

"This court has adopted a strict rule la refoo- 
Ins registration In all cases where tbe apparent 
shnllarlty would probably lead to oonfliiriaa bi 
trade holdlns that the fleld of selectloo for martci 
Is so broad that no necaasHy exlsta for the hivaaion 
of one trader upon even the apparent rights of 
anottwr and that tiie broadest protection wlU bs 
afforded the purchasing, oonsumiac pnbUc by the 


and outtiiig off of tupiiUM {|«ih 

ter dioiild operate to our tea4ft adv—tiuffi 

throu^iout Uie future. 

Notes lor Intnantom 

Why Not Button It OnT—A womu 
makea this euggestion. She asks: Why 
cannot the shoe covers or “spats" be so- 
cured to the low shoes on which they are 
oommonly used by snap buttons like 
fasteners? The probloin 'will be so to 
locate the buttems as to exclude than from 
view when the shoes are used without 
the "spats” and also to secure such ar¬ 
rangement os will not be uncomfortable 
to the wearer. 

Na Safety Now.—Safety raaor blades 
will never lie safe now that the women 
folks can use them for ripping. A patent, 
No. 1,129.681, has been issued to Ouy L. 
Huyett of Minneapolis, Kansas, for a 
ripping device in which a safety rawir 
bla^ is held in a fianged bolder so formed 
as to protect the cutting edges except at 
one side of one end which is exposed for 
use in ripping. 

ReughenlBg Toufue SUe of Dental 
Plato.—Gteorge A. CritifiierBon, of Los 
Angeles, Cal., (fiaiming that dental platce 
molded with a smooth lingnad side result 
in imperfect articulation of speech and im¬ 
perfect management of food m maatieation, 
has m patents Nos. 1,129,335 and 1,129,336 
provided a dental plate and mold therefor 
by which the plate is formed on the side 
next to the tongue In the similitude of 
the natural human mouth in order to over¬ 
come the oiijeclions referred to above. 

This Dairyman CoUecte HU “EmptUs.’’ 
—The failure of consumers to return empty 
milk bottles is a frequent cause of com¬ 
plaint by the milkman and is a source of 
expense which the consumer must ulti¬ 
mately pay. D. H. Buckley, of Vienna, 
Ohio, ni a patent, No 1,129,068, has 
sought to overcomi' this by a bottle looker 
operated without sjiecial keys which con- 
Bume time m mampulaUon, and in which 
It is impossible to remove a filled bottle 
without firwl placing an empty one In tho 
proper comjiartnicnt of the dovioo, thereby 
operating as a check upon bottles to be 
returned and forcing tile customer to put 
an empty in the looker before the bottle 
of milk can lie removed for use. 

Damage by MeUlInrgicsl Smoke.—Suita 
liave originated m many States, includ¬ 
ing Utah, Tennessee, Montana, and Cali- 
forma because of damages claimed to have 
resulted from the fumes from smelters 
commonly referred to as smeller-smoke. 
Various processes of overcoming or de¬ 
creasing the evil have been devised, in¬ 
cluding absorption in water, nifrigoration, 
the use of finely ground slag or slag wool, 
dilution of the sulphur dioxide by air, as 
well as bringing the gases containing sul¬ 
phur dioxide into intimate oontaot with 
lime in the presence of water. Consider¬ 
able friction ia still caused by amolter- 
smoke lietween the metallurgical and agn- 
oultural industries in certain parts of the 
country, which indicates the opportunity 
of high-class teohnioal invention directed 
to the subject. A few years ago a oommTltoo 
consisting of ^r. Holmes, director of the 
Federal Bureau of Mines, K. C. Franklin 
of Stanford University and Ralph A. Gould, 
a chemical engineer of Ban Francisco, was 
appointed to investigate and decide future 
questions of annoyance and ouisanoe re¬ 
sulting from tbe escape of smeltenJfunies 
and its report, submitted November, 1914, 
is to be published as soon os prantioable. 


Wc have three books ihsc ussiiil- Zmi from the thre-e wewpomts of the parties 
most concerned 

For House ()«n(, '‘Uu, Moi’e” 

For ArchiH tls "On, ) our ProbUmr” 

For Painters "/m. I'lrul Made u Paint, r Ruh" 

A'-k ' ' 1 ,1,’ r Stnt trci 

The New J e r ,s c \ '/ i ii c Company 

Knout 421, 55 VV.ill Street, New York 


hor big I on tract jobs consult <iur Research Bureau 


Trade-Mark Registrattoas la Boatfc 
America.—The importance of trade-mark 
registration in Houth American oountries 
has lieen repeatedly emphasized in these 
columns it has never before had tbe im¬ 
portance it has to-day. Director Barrett 
of the Pan-Amenoan Union k reported 
as aasertiog that Bouth America is a por- 
ehaser annually of nearly S760J)00,000 
worth of manufactured pro^uota from 
Europe.' He urges that Americas manu¬ 
facturers and financiers msk* an eftort at 
this time to meet the demand, pcedietiog 
that a Tii ^£T»Kfnfnnn 4i of tiM 


The Death of Bees 8. Tamer,—Ross 8, 

Turner the well-known artist and art in¬ 
structor of Boston, died recently in the 
Bahama Islands. Early in his career he 
was a drafteman m the United States Pat¬ 
ent Office at Washington. 

Why Not a CoUapaBiIe Cigar Caa«7-^ 
It may not be new, bat tbe writer baa 
■ never seen U In use or for sale; that la 
I to say, a compartment cigar oaso to pat 
I In the pocket whose unfilled eatopartnuot 
[or compartments may be «dtar»ed wltfi- 
out Impairing the protectioo ottered to the 
cigar or dgam contained in the filled 


South American oountriea in the imdiaa* 
jment resulting from the Enropoan wars 






^IS^TIFIC AMERICAN 






down to the last 


^boo of an inch 


Studehaker makes 


IT 


With the keenest eyes you couldn’t see the 
difference between the pistons that this 
man accepts and those that he rqects 
because they measure one-thousandth of 
one inch more or less than the Studebaker 
design calls for. 

And yet that little difference of one- 
thousandth of one inch is so important to 
Studebaker that not only are hundreds of 
the most attentive and skillful inspectors 
kept busy every minute of the day making 
just such minute inspections—but the 
whole manufacturing organization is keyed 
up to that “thousandth-inch” ideal of 
manufacture. 

For “—because it’s a Stubebaker”—because 
this car carries a name that for more than 
63 years has stood for the highest achieve- 
'^ments in manu&cturing, a name that rep¬ 


resents millions of dollars invested and 
millions of friends in every country on the 
globe, Studebaker MAKES SUI^ down 
to the last one-thousandth of the inch. 

And this piston test is only typical For this 
insistence on accuracy to the thousandth 
of the inch applies to every little detail of 
the car—the gears, crankshafts, camshafts, 
even to the bolt-holes in the fly-wheels. 

For it is only in this way—by manufac¬ 
turing Studebaker cars COMPLETE in 
Studebaker plants, and manufacturing 
them to this “thousandth-inch” ideal, that 
Studebaker can be SURE of getting the 
quality, the CERTAINTY, the harmony 
of operation that a man EXPECTS in 
this car 


^gecctu^ 




lhrtrieU«htJiw rioaUac 

Saar Aria—Tlmhao SaarloBa—SaMr 
TraaA Maar Ytcaa-OBa-maD T»pa Top. 


SMUMMrUailT SIX . . IMS 
tMMNWMtIfWa-aar). I4W 


^TJGHT SIX-$ 1385 

id KNOW from your own •irpeHenoe on th« road«th« tUence, tha riding 
imfort, thoaaMotdrivlng^ana tha emoot^ runrilnjir quallUaayiAt 8tud«^ 

tachM*i»,and how tha Studebakor anglnoara cutting down the weight of 
i^oer, eUo out^down tt^upkeep^coet, you epprec^eto whet it^tnean* 

iving the buyer PtJLL money’s worth for every dollar of the price 8«e 
lie Sx “-and ride In It-drlve It youraalf. Your local Studebaker dealer will 








SC®JTIFICAMEmH 


^\>^AWE£D 

\YxsQvcrs 

Tire-Ba$e$ and Bands lor Motor Itiicks 

T O Bl'^'KRS of steel bands for motor truck wheels and 
steel bases for solid tires, we offer the largest and quick¬ 
est source of supply in the world In the production of thi* class of 
vshc-rl-ecpiipment our facilities are practically unlimited. 

V\e Imve m imk ii ill funrs ii|nvir(is <if 10,- time of delivery, quality, and toletances ate 


WOTiCsfi 


Patents 


ty, and toletances ate 
difficulty in conforin- 
are complete, and we 
in Amenran or Milli- 
rapidity and accuiacy. 


The Standard Welding Company 

Pienetn and Worfd's Largitl P nJntn of Rum fcr Motor Driesn VeAielts 

Main Office and Factory, Cleveland, Ohio, U. S. A. 

New York Chicago Detroit 

U. S. Express Bldg. Peoples Gas Bldg. Ford Butldlni 


Unfailing Delivery of Raw Material and 
Parts to Workmen in a Modern Factoiy 


t The D«W« in tlw UnHid SkM LagSL WOTlCfS; 

Machinery Ca« T ' ■ - ■ ' ' 

T HIC deeltdon of the Ctnirt In the TJnltwl 
Mhoe Machinery case. In an opinion 
written hy Judge Ihitnam, than whom 
there la no better jiatent lawyer on the 
Federal Bench, holdH that the company 
nndor Ita imteuts liad the right to ImiHiee 
auch coiullHoiis as 11 deemed advUable In 
dlapoalna of Its |iateiited machinery. 

In this, the Court la midoubtedly soand. 

A* eieryoue knows, a patent la a mon- JWVttTOM m tot W WMMsriya 
oiwly While It confers no right of mann- WuSutoZa C> I. iwS •• 

fncturts use and sale on the owner, It doee yri»t was la wu fa r arff ht ooi fitmi, 

confer the right to omcludc every other 

person from truinuforturinil, ueinff, OHd A,, OptalM •• e dw tr*baU« u m sms iH p 

oolliw thr thini/i>otcntr(i In other words. ullS 

the owner of a patent can say to every- n^ffiSi°*i^iir"!rii*'‘ 
one You cannot manufacture, use, or sell «m to « Hau«. 

my patented Invention under any di- om wIm towu* » 
cumstances whatsoever. Such u isialtton an *mirt w «• towtito* whsom 

la legallv simiid and so long aa the con- m. »»*««« i« .to SsJotoPU Atowtaui. 
tract betwes'ii the jiatentoe or the owner MUNM ACO., 233 Bnudwgy, NewTgHi 
of the iHiteiU and the piHiple la In exist- B«wdiOffl«« SMP St..Wuh h i s toa.O.C 

cnee, this attltiule may lie maintained. 

The people have promised through their .i*. * s 1 

(Joieiiu.ienl agents, that in consideration (^laSSilied AdT6rtlt€ai^W 
of theti haling the free use of the luven- ^ toil.eotaua n71 tonto • lias. H 

tlou «/ thr cj-pfiafem of tKr patent, dur- lu. 
lug the life of the patent the patentee panua by s is toSto s e i. 

may ha\e the absolute ctmtrol as to who - - --- ^ 

may use and under what conditions the *«»«• WANTOS 

pHtentisl Invention will Ik* permitted to Is^ ^ ^ 

US.M1. or. as l«.fore pointed out during 

that iH'rlod the use of the invention may NretoiUcLMtorOo..4A K oiarU et, t%irM«. c s > 
lie entirely withheld from the public, guaWEMi oproBTUNlTlKS 

under iin.> and all conditions a sMANuraOTURiNa conobrn, «ttii • 

It must Is- rcroemhered that the Vnlted 

Uh/S,, Miwliliiori Comiainv does not sell have wiytbing la this line wbi.'S mu w.ae hunt u 
.snoe Miuniniri i oni|«iit U, mMtased.MlSr** with fufl imctlculM*, OrxMil*«U« 

Its prlncliml iimchlnes but leases them, nox 77s, New Vorlt 
and the .Supreme Court of the United HVMIUUJUC -raAlNlNO. 

Males tn the Dick ease has uiusiulvocHlly ooRRaspoNDENoa tn w.tn- nuww w 

afflrmisl the right of the owner of a patent w^ Su^pix^a^^^^sud 

to dictate the terms upon which It Ih will- a4 w*rt, Oonfrwm Detroit, Mich 

Ing to iieriolt others to use the Invention INSTBUCTION 

of that iwteiit In the Dick case, the par- preb tuition by mail oivilskbvioi 

ticnlar machine was a mimeographing or 

duplicating machine, and the owner of the 

patent for that machine made it a condl- re ,§ff 

,lo„ of a llocmse to itoc. that Its licensees ^ ^ ^ ^ ^ 

should not use with that machine np, 

I materials, iiaiH*r, Ink, etc., which were not otuke Ooin Oo Box is* LeRoy. N Y 

obtained from the owner of the patent wHY spend hoo to . Tvp^uir, whm ri 


BwadiOfflM PSt.. WMh h i a to.. O.C 


Qassified Adrertiteiiie^ 


AAnMMug hi ttlto«Qlol 
t«M Mtr MTt Mm 

moM by arto^SMc. 


Uw on . pMmted nwnofwturliw woel.lty If you 
.ve wiytbtna la this line wbkSi you weat built UM 
luiceted^tdaraw with full perticuluw. Urguilt.Unn 


PREB TUITION BY MAIL CIVIL SEBVI 


duplicating machine, and the owner of the ^SoSSIS^^'bo^S ’ 

patent for that machine made it a condl- re ,§ff 

,lo„ of a llocmse to itoc. that Its licensees ^ of r S, «». 

should not use with that machine np, iiTt » 

materials, iiaiH*r, Ink, etc., which were not oiuke Coin Oo Box is* LeRoy. N Y 
obtained from the owner of the patent WHY SPEND noo ^ 

This the Supreme Court held was Us right *S S5S7*^?^*vJrit!w^t?Wh[l Typmffitw*^^^ 

, or write for llM. The wUUuna MAi. (», son Brood- 

under the patent. woy. New York 

\Ve eaunol see how this right of control PATENT ro« wo* * 

of the manner and condition of use of pcwer Dksion whk* r«itireetae«»t 

jaitenied pro,erty differs In the slight^ 

dptfnn* friim the rljcht of control of the Oociiw Mich 

manner and conditions of use of uni*t- 

ented projH-rty ro^BStoe'M'SS.il^ 

ls*t us assume that one owns n house WANTED 

which las^aiise of Us locality and partlc- To buy fee wtldw. thto wiu 

nlar construction and other advautajw 

someone desires to lease, and lielleves that A35«e aslr*. Box 778, New York 

he mnsl Is- ts>rmUt<Kl to lease that hotise —-= -rT—— 

anti that no other house will suit him, _ PROPOSALS _ 

Nalurnlli the owner of the house can say wriTtCE or 

to him No, yon cannot have the house at STATE moBWAV COgmUSIONBK 

all No one will question this right In the 


IKfE 

factory cost 


If every work* l|bJSj=j['^aF 
man i* promptly fi/ 

supplied with ma- ' 

terials,heUof more *"*-itfg 

value to the firm 
and to himself. 

If ha i. .uppliad by a mechanical carriar 
that dalivera aa wall a. cama. away, that 
nawer idlas, ia paver tardy, never make* 
roiatakao, navar .top. - tha saving in time and 
incroosa in amount of work l* appreciable 

Multiply this by the number of 
hands supplied and you sec a big op¬ 
portunity to save on production costs 

There is hardly a factory or indus¬ 
trial plant of any sire anywhere that 
cannot profitably use a Lamson Con¬ 
veying System of some kind Thou¬ 
sands of manufacturers, including 
many of the largest in the United 
States, have installed 1 jimson Systems 


\ \ and found theon ex- 

' \ tremely profitable 

\ A Lamson System 

-y pays for itself quick- 

- j / ly in wages saved 

e* ulonc- same 

time adding to the 
greater efficiency of 
working force. 

I) And increased effi- 

^ /4 ' ciency is everywhere 

reflected in offices, 
banks, hotels, hbra- 
rics and three hundred other kinds 
of business where Lamson Carriers 
and Conveyors are used. 

How may a carrying system be de¬ 
vised and installed to meet your par¬ 
ticular requirements?Thi8i8aquestion 
answered by Lamson Service. Our 
engineers will study your problem, 
submit charts and cost—aJi wiffiout 
involving the slightest obligation. 

A reque.t on your lottarhoad or th* cw 
pon bwlow will rocaivw prompt attontiop— 
alio bring an intere.ting •t«ry,«ntHlod*now 
Wing. forBuoine.. ” 


WATER POWER DKSION whloli raltHWaUMniat 
of davriopmnot and lucroMoi the uuipwt etScioic}. 

Dto!^ ^Ml'b 84 Weto 

NEW AND USEFUL IMPROVEMENT tn cook¬ 
ing vooet U S Patent No SSS SOS For n^er 
pwUciilari ocklrcM Hriga Leuchow. South Butte 
P O , Butto. Moovona 


PROPOSALS 


■TATE mcHtSrAV^:StwntiAW» 

Rlrlunowl. Va . ManA E 
1 m Board of Hupervlooni of Bucklnktuui 
riala. wUI be glad to receive pnnMoto 
dog of Dinky Engine and core, olau 


LAMSON SERVICE 


T/fJS fKWC’iy 


^Q/^jBCrSIJVB^SS 


iK hiircu anil I iiKlnecn will And eonpUte relorcmc m Umton Service In Sweel’a Index xndCiwd, Oxt. A,S.M.E 

THE LAMSON COMPANY, 161 DeroiMhtre StrMt, BotKm, 

WOl you 


noweter, let uh hupuoik- that the owner ndtoj^li^, communication, m W. J Hubort. 
nf tbp iH u cottl dealer, and tliat be oi«rke BooWtutfuun. viivinU 

wiya to the iH-rson deslriug to lease It, I ” ’’bSm OonuuktooiMr. 

will Iwise lou niy liousa. hut only on one - - - - ;-- 

coiiilltloii. aiKl that Ik that >ou purchase INQUIRIES 

nil the coal which you need for heating -— ---—— 

the hoUHe from me There Ik nothing uu- 
fair In that condition, the transaction 

Iierfectly legal, and so far as we can see. gr^^lMaufteetararoramaolilne&bteaetUiigbeeewas. 
there Is no difference whatever In that whJ'Si? 

case over the case of the Vnlted Hhoe proSnaSg .otohfc cuOto __ 

Mactilwery CVraiMiny in leasing tiatented oTnobw ia dtoav 

machinery litantrp m »+ir. Wooted the nooM airt oddnae 

There Is one dlfforouce, of course, and ^ 
that iH that In the one case, the title to wtreftw M^« U?P°rt» 
the proiierty, namely, the house, remains 

In the owner forever or until he dlspoeee eptofifptSTiWc 

of It by his own act. and therefore he can dk m» y oSTld of an InahTwig. Um pin* » be nitode 

forrvrr maintain the condition* stated; ingw#* JV*. owa, w*otod Wmboim and tog*** 

whereas In the case of imtented pPop«rty 

the rights of the owner terminate at a 

specific date, after which be can oMwrt BO roS^ SSo 

right* of ownership and impose Bo condl- 

tlon respecting that partlcnlar 

patented iirojierty. olw.too. 

Wo may expect the uMAl fleod of WB« 
in Cong^sH to change the lawA 

and no doubt they should be eftatwed In 
Dome parUcnlar*; Init we ooofMM »e dan j 
see no way short of an abeoMte repeal, 

whereby (be WHDidinlttWi now iW» , 


, ineotrp No »+«. Woo^ tti* naiiM 1^ 
la I»**a to protoet «W sire from Um Ooioe « 


and how 








aroraficAMeiicAN 



DU fott em gtt tucked into npUt 


You (tel the Mine tray when your 
hrefcet tuddenly btl you on a bad hill. 

—yoor bialcet ere not infalli¬ 
ble. THEIR EFFICIENCY DE¬ 
PENDS ENTIRELY ON THE 
BRAKE UNING. If the brake Kning 
toddenly goei bad—become* friction 
•by—you We no more control over the 
car mta you would have on a barrel 
tbooting Niagara. 


iKernaoTS 

H?DRAIlUCQmPREsS 

Brake lining-100% 

ThentKdd It Brake Lining ell through 
-~e)ot merely on the turfaM. It i* a 
lubttance wmch ha* been lummered by 
hydraulic compreHion to a uniform den- 
•hy—-it ii not a ttringy, looaely woven 
fabric with only friction eurfacei. 

ThennoU will m 9) bold even though 
worn paper thin. It ii 100^ brake 
Watch your brake*. 
Ouatd your nfety with 
Thermoid. 

ThumM RobWCo. 

Trealta. N. J. 




lllUSi. 


rENUS PENCILS I 



Co. 

iw y* IM t km fRM Cdhwii 

’>«eAa 



(Mtontee, eo far aa hla abaelute right of 
«Kclu«lon of nU other* fnun the practice 
of hla Inveiitlnii U concerned, can be modi¬ 
fied, without materially affecting that pro¬ 
motion of the uiteful arta nnd ttcleiice* 
contemplated by our Conatltution andj 
upon which Ih founded that wonderful 
coinmercial progreaa to which our present | 
civilisation la Indebted. 

In other worda. If we give a man a 
{latent at all, It can only be a patent 
which will give him the abaolute right to| 
on what lerma others may be itet- 
mltted to manufiieture, use, and sell his 
inveutlun. 

Detroit’s Trade-mark Contest 
“Made in U. S. A." Trade-raarfc Whkh 
Was Awarded |S00 Prise by Detroit 
Beard of Commerce Feature of 
“MadeIn U. S. A." Expoeltion 

A NOTABLE feature of the "Made In 
U M A ” ludustrial ExiMSiltlon at the 
Grand Central Palace was the "Made in 
U. 8. A.” trade-mark which waa awarded 
the $600 prise offered by the Detroit Board 
of Commerce It wa* chosen from lltt,00<» 
submitted by citisens of the United Btates, 
and la the joint eifort of James Harley 
Nash, a dealgner, and of dowry Cbatmuin, 
a trade-mark siiw'lallst, both of New York 
A condition of the l•ont^•st was that this 
design was to become the pro|K>rty of the 
jieople of the United Btates, and not mere¬ 
ly of Iictrolt business men In aiiprecla- 
tlon of this broadly laitrlotlc attitude of 
the Detroit Board of Commecce, the Kl 
Paso, Texas, Chauilior of Commerc'e. came 
to the front with a further {irlsc of $60. 

The award of the fuise was given a 
further national appeal by Judges having 
been choaen from other cities Tliese 
Judges were James Keeley, editor ami 
publisher of the Chicago f/croW; (’hurles 
Daniel Frey, a well-knowTi designer of 
Chicago, Edward Freachl, president of the 
Holeproof Hosiery Comimny of Milwau¬ 
kee , Orson I > Miinn, patent and trade 
mark lawyer of the firm of Munn & Co, 
New York, and t'harles B Warren, presi¬ 
dent of the Board of Coinmerts* of Detroit 
The winning design was submltttsl in 
color and In black. It shows uii eagle li 
silhouette on whow- otitspread wings ap 
pear the wonls •'Ma<Ie lii ” Below the' 
eagle la the woisJ I tetrolt, surmounting the 
letters U. 8 A. In the tsdored design 
the eagle Is blue aud the words “Made In" 
are white, while “Itetrolt" and "U .8 A ’ 
lire in red. i 

In making the award, the Judges said'! 
"Tlie design Is stin{ile, strong, anil me 
chanlcally {lerfect; It can be easily woven 
In textile fabrb's, and is mi ofieu that It j 
111 reproduce jierfisdly down to a quarter 
of an liU'h; Its use us a stencil, stamp or 
metal die pnmeiits no dldlcultles, and Its 
character Is such that it will print satis¬ 
factorily In any nieiltum or by any {inH-ews 
The design is elastic in that the name of 
the city can be laultted or wlileneii, or 
Contracted, without destroying or imiwir- 
liig the c<Mn{)osltlon The design, also, is 
thoroughly American In atmosphere, com 
position, and ixilor scheme Its merit Is 
simplicity, and legibility will be a strong 
argument for its adoption and use on 
American merchandise In foreign trade.” 

Hw Use of Patmted PavementB by 
CitiM 

M any law*, city charters and city ordi¬ 
nances have been enacted forhlddiiig 
the n»e of {>atented material* or machines 
In municipal work, according to the Kngi- 
titmring J/ewt. These laws have bad theli 
ortglii partly In some notable ^-ases In the 
{jast where patented devices have lieen 
used at exorbitant cost to the taxi»,VBrN nsj 
a result of dlshoneat collusion with city 
otfidale, aud partly In cagea where suits] 
for very heavy damages have been hrought 
against rttlea becauae of some use of a 
pakmibad device without consent of the 
ownar of the patmit. Such laws, how¬ 
ever, have proved Unpractlcabie of <-om- 
plete entoroemeat The progroaa of the 
arta la kuvely reflected by the f«m« «>r pat¬ 
ents, and to wWly provent a city from 
uetng any (tgteoted devloe imtU the patent] 
tefl wjitNfl. 17 jrewntfNtt the of its 




pivia 

m,'Presences J^oads j 
PMi/ents Dust' 



Better Roads 
and Lower Taxes — 


'T’HE automobile ha* radically 
^ changed ihe problem of the road 
builder. What n required now i* 
a form of road corntruchon which 
will not only give a good surface the 
whde year round, but which will 
be able to withstand motor traffic. 
Tania fumi$he* the solution 
Tarva i* a dense, viscid coal tar 
product ]t I* made in several 
^ades to meet varying road condi¬ 
tion*. Used m toad construction 
it forms a matrix about the stone, 
making a tarvia-concrete which i* 
waterproof and automobile-puoof 


Sp 0 CiuJ Smrv 




As It 18 slightly plasbc it is not 
abraded by automobile driving 
wheels, but is srniply rolled down 
smooth allowing no dust or mud 
to form 

The cost of maintenance is so 
greatly reduced by the Tarvia treat¬ 
ment that Its use is a real economy 
Suburban streets should be treated 
with Tarvia to secure a handsome, 
cleanly, mudless pavement at low 
cost County and state thorough¬ 
fares and highways should be 
treated with Tarvia to keep down 
maintenance expense 

wnir iv neBta^oAcr rvfM-timB coodi- 
engUHwrv a (f«e lor (he ft«king 


BARRETT MANUFACTURING COMPANY 

New York Onc»to PhiUfkW'ii ^ Lou» CVrWkr>d Cinaoni 

PittiborBh Detroit BiTinm»Kflm KomaiCht MiftMflpoU SoitUkeOty 5t*ii 
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A Locomotive 
Runs on a Track 



yilE ( 

[ilales »< 


"T, 


Til. r 
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-\<'r soft or rough tho ground 
TIo' (Caterpillar ‘ •15" - the n. 
a well fitted (or an all-inirpoie, 
It tumv III ith ow II length 
With It* H(l-iiieh-long traek'' 
d doesn't shi> or mii.' whethei 


“45” 



-Why 
Not a 
Tractor? 


nil on ihe ground 
n had road^ or no 

' paeking the soil 


It d.M’s not injure roads or hridgos, and von ean 
seldom sink it in mud It* powerful 4-e\liuder 
motor furnishes jam. r for all belt work 

Tim Tractor that (i European armies are using in 
inereiuiing d.'mand for engineonng and road eon- 
strueiion work— tlu' only nat (Cater]ullur tra.le- 
marked and patented 

Built to stand uii tinder the hard.'st 
usage, with lowest upk.s'p cost 

WriU* for Bulletin (J-II 247 and l,.dl 
im what your work is 

The Holt Mfg. Co. 

(Incorperiited^ 

50 Church St., New York 

StoelrtoB. Cal. SoeiraiM. Wuli Paeris. Ill 
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Motor Car " 

Detroit Steel Products G». 

2230 E. Grud BtmUrwd MUU*m 


VALUABLE BOOKS 

of Instruction and Reference 

Scientific American Cyclopedia j Experimental Science 

of FonnuloS BlmT](int 4 ir> Pr»rtlral Knd Bxpoiimontal 


,Th.n,o., 

^ u fuiul of tnuitirorChy •clentaflc iDfomiatloD 

iTlnj? nrancn ot tne ui*wui iwiu i pp««nt«i Ju a cleiar and almpk stylo The aim 

tTon ^ formuTL*** v«rynn^ hwn ^ wrltor haa bwn to rrnarr^hyaloal mcpcrl- 

pr(>m!ttbly on^a stnaH scale wiU flud Lunared* , 

or excel.,.nt,u,g»tu,a. Hoiuh Mon’i Worktkop 

Concrete Pottery and Garden Famitnre Laboratory 

HyltALPHO DAVISON 6 Hx 7 4 Cloth | notify x*m 2 ; "oloth 467 pa«m! 3 * 70 !u^ 

19 (l pa«ex 140 llliwtrationa Price. *1 so i tratloiu Price, $7 00 

■ Thl« hook dracrllwa In detail. In the most ^ A compilation of hundrixle of valuable aiu- 

pra, tical manner the v^pue rae^ds of cast.- ijosUone and Inaenlous Ideas for the mecba^c 

InKinncrete for ornamental and uaeftUpuivosea I »nd those mechanically IncUiMNj The at«w»- 
U ii'lh lui,* to make nil kinds of concrete vaaoi tlons are practical and the solutions to which 

nniarnc ntal Mower pota coniwte pedestals con they refer are of froquent oorurrsnee It may 

Crete h, oLhen iimcrcte fences nod many other regarded at the best collection of Ideas of 

objM'iaurcemoui for ihe s^lornmeutofthehomp resourceful men published and appeaU to all 
or gardon A valuable chapter on color work those who find use for tools either In the home 
Is inUudod or workshop 

ScientiHc American Reference Booi MffWffp/fiWff and Biplanes 

5riS5WftW.ViEa!.riJiSBi5K5. 

v^obime''r,ir 'ref«ppnn‘‘'‘niril],bi’nfK "ti 1 This work covers tbr whole subject of the 

remarkable aggregation of facts siatislirs nnd aeroplane Its das^ ^ the tbeo^ ou which 
reailahlr Information along Industrial < oininer- i the dealgh Is based and contains a tietailed de- 
ilal w'lentin, and mechanical lincv of g< ncrul , srrlptlon and dlscuaifon of thlrty-oirtt of the 
Intcnwt It la a rcTcloUou of facts anil ligun's more highly SUCfauAil types It is a thoroughly 
and will provcinvaluableon thedmk of ibi buM- practteij work a^lnvaluable to anyone Inter- 


IVB SKSfO TIIK'iK BO(>h'> 111 MAIL OR EXPOXaS PREPAID 
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Ifwup, would plapo tho <dfy hopnlewly be¬ 
hind the tlmen. 

An Inrereatlus review of the •tatue of 
the IttWB covering the use of i«tented pav¬ 
ing materials by eltles was recently glvwi 
In a lecture delivered before the highway 
englueerliiK flnss of Columbia University, 
by (Jeorgo C. Warren, prealdent of Warren 
Brothers Conipaiiy, Boston, Maea. Mr. 
Warren Is, of courtte, an Interested party, 
but hla wide experience In litigation over 
the use of patent paving should make his 
summary authoritative. 

Cases lin (living the legality of the adop¬ 
tion of patented pavement by municipalities 
have been deeidetl within the Jiast 20 years 
hy the highest courts In the States of New 
York, New Jersey. Ohio, South Carolina, 
On-gon. MIsHoiirl, Maryland, Louisiana, 
Kentucky, Michigan, Kansas, Iowa, Indi¬ 
ana, Idaho, Oklahoma, Pennsylvania, Ten¬ 
nessee, Massachusetts, California, Mon¬ 
tana. Wnsblugtou, Wisconsin, and Illinois. 

With the exception of the last two 
States, the llnal dwlslon in all of the 
States Is to the general effect that, where ■ 
the owner of the patent voluntarily sur- 
rendets his exclusive rights and agrees to 
allow any contractor to use the patent, on 
the imymeiit of n reiisouahle price, all the 
competition which the law retiulres Is pro¬ 
vided Under such regulations, patented 
IMivements may be laid and contracted for 
by rautiiclpalltles, nnd any State law 
which prohibits the adoption of a patented 
liavemeut hy municipalities Is uncoiistitu- 
tloiml, IsH-ause U attempts to prevent the 
exercise of the federal imteiit franchise, 
which Is based on the United States Con 
Htltutlmi 

Of the two States In which decisions of 
the llnal tsyurts have been adierse to imt 
ontisl pavements, the Wisconsin legisla¬ 
ture promptly amended Its law so that 
patented pavements may he used ; and Illi¬ 
nois stands alone us the only State In 
which there Is praetlenlly a prohibition of 
the use of patented materials In municipal 
assessment work 

The courts of most of the .States almvc 
referred to have declared that the compe¬ 
tition required by the State laws is pns 
vlded If the owner of the patent files with 
the munlclimllty a binding agreement un¬ 
der which, at a certain price, he will sell 
the patented iwrtloii of the pavement, 
which patented ixirtlon is generally con¬ 
fined to the wearing surface, to any re¬ 
sponsible bidder: so that all such bidders 
may eom|>ete with the patentee or hU 
agents for the construction of the whole 
pavement. 

Inyentors and the Piano 

W HEN we reallae the multitude of 
inventors who have tried their band 
at devising mechaitisui for the piano It Is 
surprising to note that, although It has , 
undergone many alterations, the eheck ae- 
tJon invented hy Krard nearly a hundred 
years ago Is still In use to-day In all Us 
essential features. Most Inventors In this 
line have dlrwted their attention to Im¬ 
provement In the hammer and damper 
mts’hnnlsm, hut It Is reported that rt>- 
eently an Imitortant Improvement has been 
made In the key mechanism that Is quite 
revolutionary The ordinary key works 
on the fulcrum principle, and It Is neces¬ 
sary to counterweight each key with lead, 
and although the keys work easily there 
is a very considerable weight of material 
to bo' put Into motion The new plan la to 
delicately balance each key on a rocker, 
thus producing the “cradle” keyboard. 
This plan enables the key to respond more 
readily to the touch, and repeats more 
rapidly, and aa the damper Is operated 
tpilckcr rapidly sucoeedlng notes all come 
out distinctly, and the ordinary doubling 
of sounds Is overcome. Greater dMicacy 
is claimed with no loss in poirer. 

A Chance fer Inyenton 

A BEADER of the scnmww! AvmD- 
cAiT wants to know where be oan get 
a satlafactory working side ttuspenalon for 
four drawer metal furniture, sooh et fil¬ 
ing cabinets. The prindpal refjuMtee are 
easy action ahd low price of production. 
Here is an opening all ready and wultlng 
tor the right inventor. 
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Piston 

Troutlc 

It's not tlte fault of the oil at 
all—lt*s due to defective pio- 
ton rings. 

CAIl good lubricatiag oil muat 
contain carbon, but carboniza¬ 
tion only occur* when the oil is 
allowed to get where it has no 
business to be—in the combus¬ 
tion chamber. It’* the duty of 
piston rings to keep it down in 
the crank-case where it right¬ 
fully .belongs. 

IL Don't blame the oil. Pot in 

PISTON RINGS 

and you'll reduce carbon trouble 
to a minimum You’ll get more 
power, too, for Piston 

Rings are gas-tight as well as 
oil-tight — resulting in perfect 
compression, less friction loss 
and less motor wear. They will 
save both oil and fuel 
C Pot a punch in your motor 
by installing )afr<T*~ Piston 
Rings. They are perlect-fittin|:. 
equal-bearing, endurbgly-elastic 
tings. They are made with 
mechanical exactness to over¬ 
come the inefficiency of other 
ringa Neither gas nor oil can 
get by them or through them. 
COrer 300,000 Motors are 
eouipped with\aiM>l<fa—’ Piston 
Rmg* to replace inefficient 
ringa 

"Ask the user" 



Send for Free Book— 

♦To 0*Tf smi to KoM Pejrtr". It «.■ 
pUiiM th« ttioorr sna nuiMee of piston 
rings snd shows why yw AonU equip 
yoar onglB* with Rinaa 


ktsBufoclurod by 

McQuay-Noiuus Mvg. Co. 
8t, I-oois, O. 8. A. 

BRANCH pmCES 
r.Yock—mj-29 Bn^ay ^ 



The BeavcM In A]irtl 

(CenciudoS /rom pago tu.) 
away on the I7th. She Is In eonjunctioD 
|wltb Uranus on the 8th, Venne on the] 
10th, Jupiter on the 11th, Mars and Mer- 
[cury on the 12th, Saturn on the lIHh, and 
Neptune on the 22ii<t The conjunction 
wHh Venus. ivhJch oeeurs at 10 A. M. on 
the 10th, will afford a very good oppor¬ 
tunity to pick the planet up with the 
naked eye in the daytime about 2 degrees 
to the southward of the Moon. 

Mellish’s Comot. 

Later elements of this comet Indicate j 
that Its iierlhellon iwasage will occur In 
the latter part of July, at a distance 
slightly exceeding that of the Narth. The 
comet should then he pwtty brbdit, hut 
will be too far south to he well oliservahle 
in this country No exact epheuierls of its 
position is at hand, but It appear# that 
on April 1st It will lie In atmut 18 hours 
2 minutes right ascension and a little 
more than 1 degree south of the celestial 
equator, and moving slowly eastward and 
southward. It Is already a conspicuous j 
telescopic object 

Princetmi University Observatory. j 

FreelnA:/::<m«lenged Steam From Oil | 

C ONOKNHKI* steam furnishes water 
which Is 111 some particulars eaK>clall> 
adapted for holler supply. Since It Is. of 
course, a distillate, it has been freed fromi 
the mineral matter which forms the trou-| 
blesome deposit In boilers known as scale 
Furthermore, It retains a considerable de- 
griW of heat But unfortunately such 
r(>-use la rendered difficult in spite of I 
these advantages by the fact that the] 
steam In |iaaalng through the engine car¬ 
ries with it a certain amount of lut>rlcat- 
lug oil which 8iil«e<iueutly fouls the con¬ 
densate When water thus eontamlnated 
Is use<l to feed Isillers. the oil ailheres to 
the walls and gradually aecumiilates iinttl 
It Is pn-seiit In mifticlenf <|iiaiitlt.v to re 
tard the iwissage of heat to such an extent 
that there arises the danger of Its causing j 
suiterheating of the hot surfaces 

Olniously, tlierefoie, this oil must hej 
'Xtmeted from the water before Its re-us<> 
III Isillors 8uch extraction Is difficult lie- 
cause tile oil is prestuil not In drops, but 
largely In the form of tiny (sirtlcles i 
Intlmoteb mixed with the water as 
form an emulsion In such form even 
long iKTlod of r<«st Is not sufficient 
seiwrate It entlrelv. Ilkewls»> flltratb 
through coke, sponges, eloilis, etc. Is only 
liartlully successful 

Better results are obtiitned by chemical 
means In this proc«>ss wkIu and sulphur 
oontaliilng clay are adtieil to the water 
This method, however. Is open to the ob¬ 
jection that It nsjulres elaliorate nudj 
costly ai)|iariitUH which demands careful 
aftenlioii, which obviously makes Us | 
tical upplicatlon difficult 

A third metlKSl seeks to frv«‘ the steam 
from oil liefore condeiisatlon Various] 
forms of apiwratus have l>e«ii constructisl 
for this jinrjiose, but the condeiwate al¬ 
ways contains some trace of oil, so the 
trouble Is at best deSerred. Beoently, 
however, a new process has lieeii advo¬ 
cated, which claims to render the water 
entirely free from oil wltlmut great 
peuse or trouble This is known as 
tJalvor-Breda-A -<J patent iwsiceos. it is 
descrllmd in a recent number of the Tech 
niarhe ilomitnhc/ic by Dr. Hauus Uttn- 
tiwr. According to him, It uttUoes the] 
tact that an electric current couducted 
through water cuntalulug oil causes the 
oil to collect la foamy flakes, which can 
easily be removed by-mecbauical means. 

The aigHiratus consists at a large 
wooden container In wIilcU numerous 
ptatm ace placed as electrodes. The oily 
water emuing from the coodeusers flows 
aloWty past these phttes. The electnslesj 
benettth the stzeam of water draw fUe| 
ttMT partlctos of oil to them and form a 
sort of oUir aUme out of them When the] 
oumut la revtNPaad this slime Is loosened 
attd rihe* In flakes to the surfiioe of the 
'>yt^l0r. Sere U caa be skimiiMid off com- 
Jlilaifbr* U wtfer. l»ln« t»»»* 
:pM'iw jwMNd uuamift « 

l>. «lMr Md eotMtr 



Wouldn*t You Like to 
Be With Them? 

A nywhere along the byways and highways, far out 
into the open country which invites the red-blooded, 
freedom-seeking man, you will find the invigorating, joy¬ 
giving 1915 

&ndim Motocycle 


One* you own an Indian, th* spirit of 
Ilf* tingles in your v*in8 — the exhilara¬ 
tion of power (hrltl* you - the world 
U** before you to explore—the joys of 
touring are yours. 

Beyond the hills be the long, sloping val¬ 
ley. the broad plains, the mountain 
retreats, th* winding ribbon of the chal¬ 
lenging road The rhythmic purr of the 
Indian engine bespeaks unlimited power. 


speed, endurance The gentle resiliency 
of the famous Cradle Spring Frame 
imparls a comfort, ease, luxury, buoyancy 
that knows no parallel 


Responding i 
Indian goes v 
mechanical eai 
it, for 0 


lur every touch, the 
' you will with that 
d precision that have 
r le years, popular in- 
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Ona, Two, and Three-Speed Model* 

2A00 ladlaB cUaler*—-evsrrwW* awure oTer-eiskt serrtce aiirwhere 
SeeJ/ar BaoeM/s/ Injian Cataht thawim NtmlUt IVI? Imllan hnnallan, 

HENDEE MANUFACTUKING COMPANY, 725 Sute St., Springfield, Mom, 

Lergaat Motarcyda Manefactarart 
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A Big Help in 
Time of Need 

O NE man in seven is accidentally 
killed or injured each year You 
may be the one 

Would your wife then bo able to 
write a letter like this ? 

This man took out a policy for $.'>,iH)(i 
• little over two years ago. Because it 
w*B an ifitna Accumulative Accident 
policy, it increased 8600 a year in value 
and his premium stayed the same He 
was killed in a railroad accident, so 
both policy and increase doublet!, mak¬ 
ing the payment $12,000 

Forazs a year. In "Preferred" occupaiioa. 
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A Selected List of Practical Books dealing with 

Automobiles, Tractors, Motorcycles 
and Gas Engines 


Modern Gasoline Aatomobile 

Itti Design ConM ruction atui Urp&lr 
VICTOR W 
folding Ptii't, 12 


U )h not too tocholcsl for tbo laymu 
elemenbsry for tho monj ospeTi ftTi 
up-to-d»to ftnd coajpletc in ovtry d 

Motorcycles, Side Cars 
and Cyclecars 


fi folding pintc'rf Prl(t* SI 50 
S A Df*w complpt*\ non-ti*rhnlcnl work d#*^ 
MTihiiig fullv all leading tvpm of machiom 
thrlr dMigii < nnatructloo. nj>fTatlon maintou- 
anre and rvps.ir It uxplalnn in di'tali tb» 
operation of two and four cycle power planta 
and all ignition carbureiion and lubricating 
RyRtmnn The repreaontative tvpea of froe 
engine clutriiwi var'ahie gpood goam and 
psiwer traiiHinlhUiion sVRtom* arw fully dbs- 
cumhM Klertrir aelf-xtarMng and lighting 
•y«l«ma all tymw of nnrlng franios and aprlng 
forks and IcMtlng ctuUml method* are con¬ 
sidered Tt aUo glv(¥i complete inxtruttloni 
for operaling and repalriiuc all typos and 


OnestioRs end Answers Relating 
to Modem Antomohtie Con¬ 
struction, Dritmg and 
Repair 

By VICTOR W PAUft. AM xVU 
Clotli <i22 pages 3tt2 lltustratlona. 3 
folding plates Price $1 50 
% A practical solf>lngtrurtor tor atiidrnu 
mechanlcfl and motorists, oonsietlng of thirty- 
six lespiuns In the form of oueatlunM and 
answers written with special r^rrence to the 
reciulremente of the uon-technical roa<lrr de- 
(tlrlttt easily understood explanatory luattei 
roiaung to all branobm of automublllng A 
popular work ai a popular prici^ 

Gasoline Engine on the Farm 


Gasoline Engine Troubles 
Made Easy 


eal fouT-cyltttdnr (MnNn« eiwin.' i 
cjrclr typr It ouUtiK» dlatltictl 
IUIiIb ti) kIvp troublu »nrt »' 


MUNN & CO., Inc., Pablishers 


^'sS^oVT'rnilR OKUKK OH HBiJ( EST TUDAY 

233 Broadway, New York, N. Y. 
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Two arc hluti prlniMpIcil - 


- am family men -on.'Is u aporl Which- 


Science of Character Analysis 


It had boon tested and tried for ni 




._--le world and »tadl<Hl all rnoem of men. 

comparing tholr progress and arhlevements with 
the i)h}Mlcal characteristlw that have developed 
thniugli agon T came back and applied my 
»cn»nr«* In groat industrial establlshmenU, em¬ 
ploy Ing Ihtrunaiids of people Always It pn>ved 
corre* t In every (leiail And now tim Review of 


graph—and/ou know-lu uih-nts women mi 

character nrfore tins m i< n.. w kw ofTi-r* ii \ fni wiih it* ho 

Twonty-One Practical Lessons by Mail —Illustrated 
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FREE-^^Diff»wie« 
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KATHERINE M. H. BLACKFORD > 
Rrview of Reviswt Co. 30 IrrfaiK PUco, New York j 


fr«e from oil and fit to to wed tor any 
purpose. 

The current rtxiulrod is from 0.16 kllo- 
watt to 0.2 kilowatt per cubic meter of 
water, ai’cordlug to the amount of oil con¬ 
tained According to thla the coat of de- 
oiling when there la a moderate content 
of oil and at the current price of 7 
pfeiiuluga per kilowatt, comes to about 1 
pfenning 

An advantage Is that the apparatus re¬ 
quires no watching The work of the 
attendant la eoiifliied to reversing the cur¬ 
rent eierv few da.vs. skimming the slime 
off, and waahlng the filter when 
Aeeordliig to the exiierlments made, these 
Inliors consume from ten to fifteen mln- 
utee, Ko that the machine attendant can 
easily iierform them. 

I Food Production in the United 
States 

C oNSlliERINC the high and co 
Htantlj increasing cost of food, the re- 
twrt of the ('oramlsuloner of Agriculture 
eannot In* r<'gard<Hl as In the least 
siirlng While he finds that the crop yields 
per acre for the whole country were 2.3 
IHi-r cent Iwtter during the present year 
than for the past ten jears and the 
age jleld of all the staple crops wu 
per cent greater than last year, still there 
was not only a relative, but an absolute 
decrease In a numlier of staple food prod¬ 
ucts, such aa corn and meats, the figures 
l>elng as follows 

In cattle, sheep and hogs there has I>ecn 
an absolute decllue—In cattle, fro 
<vnsus year of 1.S90 to that of 19()l), of| 
from {KMMKMH** head to 41,00t>,0()0. In 
sheep of from ttl,(K)0,000 to 52,(kM),00(»; In 
.hogs of from ai.000,000 to 68,d(g),U00 
I Since IftOO the tendency has been down¬ 
ward, and yet during the jierlod since 1891) 
the iM.pulation has Increased 
NM) This situation exists 
crowdeil countrj. but lu one which Is still 
In a measure Iteliig pioneered. In 
which, with 936,000,000 acres of arable 
land has only 4(K),000,000, or 46 i>er 
under cultivation, and In one lu which the 
population iH*r s»iunre mile does 
ceed 31 and ranges from 0 7 person In 
Nebuda to 50 h In Rhode Island 

Dlsciisslng this situation the t'ommls- 
sloner remarks "Just what the trouble 
Is no one Is as yet sufllclently Informed 
sio It can scarcely Is' that the American 
fanner has not as lum'h tiitelllgenee as the 
funner of oilwr nations It is true that 
the .Vmerlcun farmer does not prtsluce as 
much is'r acre as the farmer In a number 
of clvlllietl nations, but pnsluctlon i>er 
acn- Is not the American standard The 
standard is the amount of produce for 
each iK*rsoii engaged In agriculture, and 
b\ this test the Americnn farmer appears 
lo Is* fioiu two to six times as eflldent as 
most of Ids comisttltors " 

Coming from one In bis position, this 
statement Is rather surprising and the 
arguiiient altogether fallacious, 

etldent that what the present-day 
farmer takes out of the soil by suiierfidal 
methods of tillage and treatment his 
cesMors wUl have to pay back with heavy 
Interest In the way of additional labor; 
but he admits that the future aim most 
'w'hile maintaining supremacy In pro¬ 
duction for each i>erson, to establish 
supremacy In production tor each acre." 

Random Rcflectiona 

By Irreapoaolbte 

S OMEBODY onee said that patriotism 
w-as a sentiment felt only by tools. 
There Is a certain broad point of view 
from wbWIi this remark looks true, but 
the \ lew is a little too broad for accuracy 
Just us a glass which gives a brtsid field 
ision does md usually give 
sharpness of definition. Broad-minded¬ 
ness cMii be pushed to axtremee; tto 
traiiHltlon Is not great from regarding oil 
.views with equal tiiteraot to regarding all 
views with equal Indifference. Thla point 
la made by Mr. Chesterten iu hla 
netit query: what is more brOOd-ml 
than a turnip? But wltiwut tolJig 
minded to the verge at 
a quollflad 
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Tools 
like this 
Help Men ^things 

Th(» •Kganaton pHer with adluatabio )»m 
and atrooK grip fa tho bandtaat tool tor 
worklna about tba bonsi. on an auto or 
on a motorcyda Prln«, at any hardwara 

Starrett Tools 

an beat knoaru aa fine maaaurfna Inatre- 
menta. but we make otber toou ror man 
who ever have uae for meebaatoa' toota 
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How it u canOTucted, bow much it w31 coal, ia it 
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•boot iMtrlotlaai: I tblok t 
INitrtotlaiD Is a. DuiBance, but I also think 
tbera la a aeuaa In which patrUttUm is 
very neceaaary. It la a human thin* and 
ao, of courae, It has lU drawbacka: It Is 
also somethin* for which millions of fan* 
man beings have died, and so there is 
probably a good deal In it. To modify a 
certain celebrated remark, all people have 
not been fools always. 

It seems to me that there are two sides 
to patriotism as one usually meets it; the 
patriotism which means love tor one' 
country, and the patriotism which means 
dislike of other peoples' countries. I think 
the second kind U a nuisance, and its 
possessors fools. The fools may, of 
course, be very able men, great lawyers, 
merchants, writers, or great scleutlflc men 
Bnt have you never met indisputably 
clever jjeople who Impresswl you as being 
fundamentally foolsV That is the kind of 
foolishness 1 mean I believe myself that 
this [)eculiar and dm'ptive kind of fool* 
isbness Is due merely to a lack of a cor¬ 
rect sense of proportion, which airounte 
for the fact that there are really clever 
politicians wIki take tltemselves seriously 
Probably wc all differ from one another 
in tnir sense of proportion, but we feel 
Instinctively that the differeiu-es should 
be kept l^itbia (■ertaln limits. I may say 
that music is a greater an than painting, 
and while you may not agree, I don’t siije 
pose you would think it a ms-cssary con¬ 
sequence of that statement that 1 am a 
fool. But if I said that ragtime was the 
greatest musical form yet created, you 
would, 1 sincerely hope, consider me a 
fool. A patriot may. In this limited sense, 

! a fool. 

I, for instance, am an Irishman, and 
there are certain Irish cbsractertstlcs 
which attract me Immensely. but 1 have 
no desire ht force them on the rest of the 
World, I want to ke)‘p them I shouldn’t 
like to see them die out, but I don’t 
clamor for them to iM> made uulversal 1 
don’t want to tuni Knglishmeu into Irlsh- 
The Kngllsbmati as he Is. with all 
his <iliJectlonahIe self-wniplacem.v. Inter¬ 
ests and amuses me enormously And It 
Is lss.'uus<> Ills desirable (luulitles are dif- 
ftrcnl from those of the Irishman, that 
I want hlui to g»i on existing I should 
like to emphasise that, bec^uae 1 think It 
Imimrtant argument for the d«*Blraltil 
Itv of patriotism 

We should be patriotic, lu the s<‘UNe of 
insisting on the excellencl«*s of our own 
countries, because a number of diffrtrnl 
good thlugs is what the world wants 
Truth Is many-sided, and we want a lot 
of different jmlnts of view We want to 
lu the world the Freiu-h view of 
tilings, the tlerinaii view, the Kusslaii 
'lew, and all the other views We want 
distinct nationalities and distinct national 
cliaraoterlstlcs We want to encourage in 
the whole world the same diversity that 
we encourage lu any one i-ountry We 
don’t want Joseph Conrad to write like 
Charli'H Dickens, and we don’t want either 
of them to write like William Hhakea- 
l>oare They are valuable not only be¬ 
cause they write gissl stuff, but bwause 
they write different stuff A second rate 
man imitating Hbakeaiieare is not produc¬ 
ing anything very ralnable, but a second- 
writing somethli\g quite differ¬ 
ent from Shakespeare Is probably produc¬ 
ing something worth while. 

A Medal for the liiTentor of Invar 

T HR city of Philadelphia, acting < 
recommendation of the Franklin 
tnte, Philadelphia, Pu., bus awarded the 
Jhhn (Scott Legacy Me<lal and premium to 
(jharles Edward ■Guillaume of Sevres, 
France, for hUt alloy Invar, This alloy 
contains approximately 6(1.8 per cent Iron 
ttnd 86.'J per cent nickel, and is clmrae- 
tbriaed by i>osscsslng an extremely small 
eoefflcleiit of lliiear expansion, about 
0/)0000(M per deg. Cent. Within the llmlfa 
<rf atmospheric temtierature change. Its 
expansion is very exactly pro|s>rUo«al to 
temperature. It has a modnlus of 
deity of about two thirds Oiat of steel, 
its hardnera is greater than that of 
'hcass. Invar has found a wide ap- 
matiology and horology. In 
r, It la partlottlaety uaaftU lot 




WHO “should worry”? 

^ ** You, if you expect to 
buy an automobile, or if 
the one you own is up- 
liolstered in coated ‘ ‘split 
leather” that is rotting 
and splittin^^ and ^nvin^? 
your car a ^renerally dis¬ 
reputable appt^aranee. 

A COW only ^rews one hide,—too thu’k for uj)- 
liolsler> ,—.suitable only for shoe soles, belting;, ete 

To jiroduee j^enuine ^Tam leather upholstery to *4 
of this thicknc.ss is split away 

To save the by-product, some manufacturers split it 
into two or more thin sheets, coat and emboss it to make 
it look like grain leather 

Hence ‘in to U of “111 leather upholstery is coated siilits. 


/s Cuarantmmd Saparior to Coated Splits 

It ih coated and einhowsed the same way, hut witJi iiiiieli more rnat- 
ing, and the ImekinR is a fabric twice as strong as the average split 

America’s largest automobile manufacturers liave used it on hun¬ 
dreds of thousands of ears with entire satisfaction and better service 
than they formerly got from siilits 

In selecting a ear, choose one ot the many now using it. 


It ta 00 MUe liy Jiihii W»n»m»lciv PblliwlsIijaiH MrCiswry A (in J AH 

PhlUIpc. PlOtahurgh John ShJillto Oo f7lnc»nn*tt Stlx-HaBr-Kullcr Co , St ixmis, Ths 
Psista Roysl WMhluston. D O , Bedell A ('o , Washington, D O Stewart A Co . 
Baldmoro Md , T Katon A Oo , Ltd . Toronto and Winnipeg Du Pont Fahrlkoid Co 
80 We«t Street. Now Vork, Davleon-Paxon-Stokea Oo , Atlanta. Ua . D N A K Walter 
A 06, San Prandsoo, Lo« AnselM Seattle, and Portland. Henry H Day Co, Loe 
Aagetna, and upbolatarv deatoni generally 

DU i*ONT FABRIKOID COMPANY, Wilmington, Del. 

CANADIAN BRANCH I TormHw. Ontario 





































SCtENnFlCA}»® 8 CAN 




RANERE US RA9WRRY 

-- —-(antiques to produce quftntltlea of briflit 

tnrood condlilcm'longehw p(^oc 

YIrtd* M tm 

qe and auppljr of rich becflee 

^ntts^S^uS. «c, Prb!s 

- - r.«.i 


_11 patch ___ 

Oaf. sn. 1914, groware a W a plaa 

Our J9I5 CMal«o includfi Nut 


Make your Push 
Button an Office 
Telephone for $8.75 

Use the same wires, the same bell or buzzer, the 
same batteries. Just get these two simple little j 
Western Electrle Inter-f^Mnes, and ' 
hook them onto the buzzer wires—one at your 
desk, the other near the buzzer. 

You can then telephone for what you want and gat 
your answer on the instant, without having the office 
boy or clerk waste his time m coming for your mes¬ 
sage This simple arrangement saves time at both 
ends of the line. Most convenient, and stops the 
confusion of running back and fcath. 

We WIU Send on Approvid 

Western Electric Company 

•uf.cturar* of U>o 8.SOO.OOO *^ir Tol 

463 We.t Strata, New York 
500 S. Clinton Straat, Chteago 

Wc will »hlp you th«M 
Inter-phorlM by parcel 
post, all ready to con¬ 
nect, on receipt of $8.75. 

Ynur money back if not 
eaiisfied. For full par¬ 
ticulars and directions 
for attaching thcsa 
Jnter-phonas, write for 
Bookltt No. 47 •AQ. 




secondary staudanla of leugili, sMl la the 
latter it is employed fw peadutum rods, 
oompenastlng devices (or torshni peodu' 
lams and balance wheals oocteetliig the 
secondary error of tenipenttlMi tn ehro- 
noinefent. Dr. GnlllaasM has done a large j 
ainauiit of rew^arcb work to copaectlon 
with Irou-ulckel alloys, to the otairse of 
which he slso discovered jdattolte. 

Pradueinff tiie lUhethw Dtapin* 
tore of the San 
By Our Berlin 

W HILE enonnoua strides have 

made lately in the prodoetlan of ex¬ 
tremely low temperaturee, reenltlog to 
some most valuable discoveries in the fleld 
of adencc and engltteerliig, high tempera¬ 
ture work has besn relatlvsly lees auc- 
ceesful, to spite of the very Important { 
reaultN likely to be derived to this connco- 
tlon. In fact, until very reoeut times, 
the temperatures of many of our usual 
sources of light, such as carbon 
and arc lamp craters, could not be gaged 
with even a fair degree of approximation. 

, an address delivered before the So¬ 
ciety of National Culture not long ago, 
Dr. Otto Lummor, the well-known phyeic- 
Ist of Kreelau DnlTendty, drew attention 
to the fact that the temperature of the 
positive crater of arc lamps, as deter¬ 
mined by himself, vis., about 4,500 deg. 
Cent., Is the highest terrestrial tempera. 

so far realised. Whereas in the case! 
of terrestrial lllumlnants the actual 
perature can be gaged, we must he satls- 
wlth determining the elfeclfoc 
lieratures of celestial bodies Supposing 
the sun to radiate like a “black" body, 
that la, a body perfectly absorbing any 
Incident radiation of any wave-length 
fhatsover, Its "effective" or “black” tem- 
lierature can be determined from the sum 
total of radiation sent to the earth (solar 
constant), the figure thus found bring 
nlMJut 6.000 deg Cent. 

Now, Dr. Lummer, to the oourae of bis 
recent work, has succeed^ not only to 
reaching, but lu considerably exceeding j 
this effective sun temperature In this 
connection he was guided by the fact 
brought out by his previous experiments, 
that the temperature of the two erttere of 
ire lamp burning to the open atmos¬ 
phere cannot be driven beyond a maxi¬ 
mum Bgure (4,500 deg. OnL). this tem¬ 
perature thus being constant within wide 
limits of current Intensity and arc length. 

The constancy of this temperature could 
be due to the carbon's reaching either Its 
melting or Its boiling point Dr. Lummer 
having yet than been unable to melt the 
carbon of arc lamps, and the melttog af| 
carbon at ordinary pressures 6etog con¬ 
sidered unfeasible, he oonld not but con¬ 
clude that the temperature observed was 
the lioilljig point 
ascertain this, however, broutfit ont tbs 
fact that the carbon was actually reduoed 
to a liquid condition, and aftsz separattog 
the liquid from the solid phase and inves¬ 
tigating at several degrees of vaepnm the 
solid part of the evaporattog crater, 
regular drop to the temperature of the 
crater was observed with decreasing pres¬ 
sures Dr Lnmmer than proceeded 
undertake a serlM of tests at toereasad| 
pressures, when |iure carbon arc 

re found to form nothing like stattoa-] 

’ arcs with Urge craters corrsspondtog| 
the current intensity, 
of which deUlU cannot yet be pnbnsbed, 
had therefore to be devlaed to ^er toj 
produce a true, stationary arc wl' 
temperatnres correepondtog to 
crease in pressure In fact, Dr. 
socceeded to ascertaining a rcgolar to- 
crease lu beqtperatnre, with rloliig 
Buree, a surface brightness aboat eUdttMoJ 
times the normal figure being reaciM4 *^] 
about 20 atmospheres, e ort e wo h^lBg wttb- 
a temperature of about 7,600 deg. Gent 
Temperatures exceedinf by about fiX100| 
deg Cent the so far toghW tmeittrtatj 
(rinperature (4.500 dsf. Cant). ' 

for the first time pfodocM to the 
tory. Whether stlU bl^ tafiVeeatoMa 
cun be obutoed Ml this way <riurtouriy dar 
pends on the poMUiUity bf Wn 

w kt tm 9mm Rf iM RW) 
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Re pnfemd them becwiee he knew 
tihey wetehMked va hy ov« eighty 
yMn* experience ht eut^ edge 
took, •ad were gnannteed. 
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ELECmc UGHTING FOR AMATEURS 
Hew > eeel tmd wnyle uBiri w iHl iattBe>ine cee 
be Ml up at liomc. a i i ieri t e Aimncm S ep p l f MI 
I35l.n^ 10 <»nm For wit hr Mom h Ce, 
hu, mi oB oewadoohnu 



thiBpH, when auiiiufectared In a cummer- 
IKHy ehltdMe tatm, wW plgy an lapw- 
, liltri OOtt la the art of Itlfl^tnhttOQ, «llow- 
IhK M 0o< the mdladoo «( an enor- 
wogs anuMiat of tight from a Mfktlvety 
WwU Muriftee. It in also hKdMd tint this 
Iwao ittMr piwe nwire eooiMBitail than 
any .Other sowoa of artlflelal Ught 
ThOflgh era^benslre expodaMsts will 
I dlU have to be made la dila tnnnection, 
there le "erery reason to nqiiKMe that 
erateta heated op to sun tempecatare will 
gire. ont a light almllar to real aonahlne, 
that la, eome sort of “artificial aun Ught.” 

S The poeelbillty of using the new lamp tor 
therapentlcal pnrposea, e. g., for prodno- 
•tag greater amounts of nHra-vlalet rays 
than hare so far been feasible, wUl like¬ 
wise be itaveatlgated In the further course 
of these promising ezperlmenta 

Worid’g Larggst Sonp Kitchen 

T he Brussels soup kitchen organised 
by tbs London Commission for Relief 
_ k now undonbtedly the very largest in 
the world. Nearly SO.OOO people entirely 
deetltttte wait In the “bread lines” every 
day, and over 6,000 gallons of soup and 
4,000 kllogrammea of bread are dally dla- 
trlbuted to them. Unlike the “bread Unes” 

1 have seen in America, these are aU peo¬ 
ple of oD^'^tlonallty, and all with a com¬ 
mon and undeserved misfortune. Some 
are traneieuts, it is true, but the large 
majority are people of Brussels. As one 
of the canteen directors said: 

"They are of all classes, but we know 
none of them save by number, because no 
matter what their station or the extent 
of their misfortune, they still hare Camour 
propre, and many of them if they were 
compelled to write their names on coupons 
when they get the soup would rather 
_ atarve than take It” 

' The soup for those pitiful flotsam and 
Jetaam of war Is all prepared in the large 
storehouse of the International Express 
Cknnpaiiy Van Otod More than 100 peo¬ 
ple are engaged In this work. Among 
* them are former chefs of some of the lead¬ 
ing hotels <if Bmsnela, who give directkms 
as to the kind and quality of the soup. Its - 
Ingredients, and their proporti(a)H. Under 
them are tbone who clean the vegetables— 
potatoes, carrots, beans, etc.—and prepare 
the meat. This entire stafi' Is compoeed of 
vtduuteers, except the chefs, who receive 
at the most half a crown a day. 

From three o'clock In tbe morning, wben 
the cooking of tbe first fi.OOO gallons of 
souj) Is started, the scene In the circus-llke 
storehouse of the Express Company Is 
one of tremendous activity, with the mov¬ 
ing figures of the 100 white-clad chefs, the 
fires ablaae under scores of immense caul¬ 
drons—all dimly seen through tbe shift¬ 
ing clouds of pungent steam rising from 
the boiling soup. 

When the soup is cooked It Is sent, un¬ 
der the seals of the Oommlsalon and under 
the protection of the American flag, in 
large lorries to the twenty-one canteens, 
scattered all over Brussels, These can- 
3 teens were formerly schools, dance halls, 
n Turkish baths, etc. During the morning, 

“• wherever one goee, women and children 
may be seen coming and going with pltcb- 
— ers of steaming soup and their ration of 
bread under their arms. 

While Brussels is being fed, tbe 100 
trained bands at tbe soup kitchen start 
preparing vegetables and meat for the 
next day. It keeps them busy. On De¬ 
cember 24 tbe staff had to prepare for 
Chriatmas—which was a normal day so 
far as this work Is concerned, although 
the director told me rather pathetically 
that he was trying to moke "<me soupo de 
/«<«”—the following < 1,000 pounds of 

potatoes, LOOO poundli at meat. 2,400 
poimds of celery and carrots, 1,000 pounds 
of oelctM, LOOO pounds of Bouth CaroUna 
rioe, and 1,000 pounds of noodles made 
ream Amartean flour.~The London DaUp 

CsMUm Ftt* Coiw 

C AfftnnnB, ttm alkalOCd which causse 
tka sttaidlatlttk «<kct of coffee and tea 
djKia the haajt and nerves, oonsOtutea 
■Wm Pif dwB per oent of the weight 
to the procesn 
i3a«ita»«ed odOee, the caf- I, 


An announcement 
to shavers 
by Mr. Mennen 

Menneil’s Shaving Cream wa* offered to men only alter 
three years of careful expenmenting. It is radically different 
in compoehion from the dry soaps still so widely used -- 
shaving sticks, powders, cakes, etc. 

Because of its particular properties, Mennen’s Shaving Cream 
really softens the beard without the objecbonable “rubbing 
in;“ makes relathering unnecessary: and, because it con¬ 
tains no "free” caustic, it does not smart or imtate tbe face. 
In addition, a large percentage of glycenn is present, giving 
tbe sldn that soft, velvety fed. 

Mennen‘s cuts the time of shavuig in half and eliminates tbe 
torture so many men experience. You can shave comfort¬ 
ably even wilb a dull razor. 

We incbide with every tube an mterestmg little folder, ex¬ 
plaining tbe quickest and easiest way to shave. We ask 
you to follow tbese directions; you will then see why tens 
of thousands of men already prefer this preparation to all 

(S^gn^d) ^//4' _ 


OfHHflBD Mannpn Cmpmicoi. Ca 
Lasokatoriss, 1704 ORANoe Street 
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In the Authors’ Box 

By James Montgomery Flagg 

VOU can easily "place” JUDGE’S readers by the kind Of writers of 
^ real humor and the distinctively skilful artists whom our readers 
choose- by paying $5 per year- to entertain them, these, for example- 


Wm.J Campton 
CharlaaA Laedy 
Douglaa Mallock 
Walt Maton 
Kata Mattaraon 


Wak nmhr caar^AyAu-. Mrt IW i, I, onlv 
mMfat that edtticM *f 150,000 
IWJ b ntularlu-muiftd 

JuJ^ 

The Happy Afadfam 

aaS Fifth Avanua New York 
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What would you do if 
you were a cultivated 
well-bred society girl and 
had lived a luxurious and 
sheltered life and found 
yourself suddenly with¬ 
out means and without 
hopes? 

Talented as Mrs. Josephine Das- 
kam Bacon is as a writer, she has 
never done any work more 
remarkable or more stirringly 
romantic than this novel en¬ 
titled “Open Market.” It will be 
widely talked about. No one 
should miss it. It begins in the 
April 40th issue of 

Collieii 
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METAL-WORKING 

\ Kelected list of practical books treating on the various branches 
of metal-working, including die work, hardening and temper¬ 
ing, drop forging, tool making, lathe work, 
machine shop practice, etc 


Dies: Tkeir Canstrmetwi uni Use f$r 
ike MOern WerUng of Sheet Meteb 

n, JOSePH V WOODWORTH »»< »»X 
Olutb 3fM Pwrni lllwtiAtloiw Price. 

S A |irwtlc»l work on the dedra. ocoetrurtloo 
»nd uw of dim punrhe. too» Mura, end 
drvlom for tb. prem worklnc of metble. totetlMr 
with th. iDuner In wblcb tbny •lu’Wd *»« 

Id itar power pcewi for the obebp MidlmpM pro¬ 
duction or ebect metel pert, ud erMele. 

Femdm, Dm md Tools for 
Mmosdmetsaring m Fretaes 

By JOSKPH V WOODWORTH, M, S 
ah > OkHb «SS |M«e*. inue- 


cleT tool., .nb^raie... dcrlaae < 
oomUDAtUnw for plcrolas,paiiclui)«, 
idinf, formla*. drswlaa. coaumM 
emMInc .baet meMd pwia aaf tin 


Drop Formg, Die 
Moehue ronmg i 


WTlnii eoatrtVkimi. (unUur wW UMr turn to 
the l.the, mllUmi nuicSlBe. tsiTM to^ rmM 
nuehlb*. bortni mill, power piWH, tow, ■ab- 
pren, drop bemiiMr, eu.. tat tbe traCItMC or 
the prodostloB ^ teteroauceeM* 


MscUm Shop Tools mod 
Shop Fractice 


1 TM. work deecrlbee In detail the oonetrur- 
uon. operetlon end nuuilpuletton of both huid 
ead micfalnn tool. Inoludm chutara on llllns, 
Sttlnc end Krepinir rarfbota, dillU. Feemm 
tap. Mid dtee. fethe Mid tathe tool.; pietwn 
Bod idiepieii Mill their tool* mllUinr OMcfalnm 
end cutter. MV cutter. Mid «eer ruNInc. 
dr1lllb« tnichlme end drtlT wade (rlwlloc 
nuichlnee Mid their work herdening Mid tam¬ 
pering. gearing, beittog e^ trenemtodan 
merMnerr. uhmW tablee Mid data 

HmrdemiaM, Temperimg, Amtemtaig 
mad Forgmg of Steel 

Bt JOBKPU V WOODWORTH. Sk * 

Bk Oloth tout pagie, 901 IlloetretCona. 

Price, M 80 

S TraM. clavlr an<f oonclealr all modem pm- 
oeamiitor Uw heaUng. aBDmMmi. forcliig. weM- 
IM. hardening, tempering and caee-hardenliet 
of atael making It a woidt or greet Yatn. to 


S TraM. claarir an<f oonclealr all modem p 
oeaam tor Uw heeUng, anneaMmi. foiigliig. we 
IM. herdenloc. tempering oM caw-hardenl 
of atael making It a woidt or greet Yaln. 
tool maker, end metal-warlcltig meohanIcB 
gemral SpecW dtreettone are given tor 1 
■iiGpaii^ bardeDlng and tempering or *t 
took or even deenipttoa. alau methode for 1 
traatraeot of rpeotal toandi of atael 


cold DM^loe iSmSi at atari and Iron Into 
nutWed Wapee, tewNoor mttb the took, toea 
and ^niiirhin«gMtov og| l to ^^ j^^^kgtye ^ 

AmerkoM Tool MmUag mad 
laterehmageahU Mm at dae t ariag 

By JOSBFH V WOODWORTH. • a Bk. 
Ololh 63i pages. 601 Ultwtnttloha. Price, 
M 00 

S A oompleM trmtiae on tpt diwlto>> conetroo- 
kon uee and toatallatlea aTioak, pm, WitM. 
deviree epectal appltonete. aMst mSii wetwag 


BvB.R MARKHAM «kx7M. Oloth. 
Mdpagee. IMtUtoetratUMU. Price. *9 80, 

5 Otvee oomprebeiutTe and apadllc laetrurllone 
on the method, of hardeolito a lame nnmber of 


a tame nnmber of 
g and muffle tor- 

Klaad'wd'cfaDidtrtetij^^ £ecelha^ 
pwedairdeniac and periihardacil ^lea 
to a eonpreheoidre thaniMr, A etandard work 
hr an aSmiwIadgad atotKilty. 
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LUX CLOCK CO, IMC, Waterbary. Conn. 
MANUFACTURING 

WK HAVE rATJJJTIM rOB THE MANUFAITTURK Of 

SpeciahiM in Both Metal and Wood 
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felD*> JH pTtrBf Iwl liy vnldtllp wIvfiitH, Burli 
«a HifobtH and Imnsiol, after the eeilnlar 
le of the coffee liean haa tieon noftenod 
liy Htettiulnfc and the caffeine aalte hare 
been decomposed by luoaua of acid* or 
baaea. Thl« process Is applicable only to 
raw coffee Analyseis of the product show 
that at least one sixth part of the ln«pedl- 
ents which (rive coffee its flavor and aroma 
removed with the caffeine. I>r U 
Dltmar states, In Die fltntrhau, that L. 
Klein has iiatented a new process by 
whlcli the caffeine can be almost com¬ 
pletely extractwl with little loss of the 
flavoring and aromatic liijfredleutH. Haw 
coffee Is mixed and stirred, under pres- 
*, with slakeil lime and sfida. The stir¬ 
ring Is continued while the mass Is irrad- 
ually hcateil to 200 deg. Ont. (.S02 deg 
Kahr.) and kept at tliat temiarature until 
the coffee Ik'siim iwjrtn to swell The coffee 
Is then tmusferreil to uii upparatns In 
which It is first dried and then heateil to 
about 100 (leg. Tent (.120 deit. Fiihr ), so 
that It la partially roasted. 

EnKineeting Openinirs in Rtusia 

rY''HE Ilrttbih (3onsul-(leneral at Moscow 
1 has forwarded a reiiort received from a 
‘liable source in rejtard to the niuebluery 
liuiK.rt trad! of Russia, which contains a 
list of various classes of machinery which 
have hitherto been Imiairteil from vari¬ 
ous Uontiuental cmintrlea, but which U is 
:‘onsldered might now be replaeval by 
Ilrltlsh manufactures It Is stated that 
about (Ifteeu years ago tlermau inaihln- 
ery makers sent to Russia representatives 
who noted what had lH<en sui»i>lled by 
Kngllsh firms, cophsl some of tlie advan¬ 
tages, and proet>e<le<l to remisly defects 
which were ptiliitcil out by users, with 
the result that In n short time roacUlnery 
delivered friMii tlenuany which met 
users’ nsjulrements, and was delivered at 
Mvmcow at tower priiVN than English ma- 
'hluos. All clasMw of machiiier.v enter¬ 
ing Russia have to j>ay duty by weight, 
and while English makera, with few ox- 
ceptloiiM, have practically Ignored the rftle 
that weight plays when duty Is lm)M>s(sl 
uiwu It, the (lermans have attached Im- 
l*ortauce to it In many machines there 
heavy, rough cast-iron and other parts 
which cviuld Ik* made In Russia at a price 
vhlcli would consldcruhly retluce the total 
•ost of the machine to the purchaser de¬ 
livered at Ills mill or works This Is a 
phase In the machinery I rath* worthy of 
consfdenitlon by English pr(Klu(s*rs 
hcHvj, rough machinery who arc de 
of entering the Hussian market With j 
the development of municipal InstUntlons i 
in Russia it Is asaertv*!! that there Is a 
great field for contractors caiwhh* of In- 
stalllug water works, gas wvirks, electric 
light and tramway plant, etc, but recent¬ 
ly German finus have invariably otitulued 
such contracts One of the causes con 
trlliutlng to their success in this direction 
has been the ready way In which the 
ierman buslneas houses have met pur- 
•hasers In regard to terms of payment, 
etc ; this has been possible owing to the 
fact that the IntereBtx of various Ger¬ 
man makers have been so Interwoven that 
they could obtain financial supivort where 
an Isolated English supplier would fall 
Moreover, whenever a big scheme has 
beep under consideration, the German 
cv^blnes have had their representatives 
continually In tvaich with those who have 
had the placing of the onlers, and by con¬ 
stantly assisting them, free of cliargc, to 
draw up speclflcatlons, these representa¬ 
tives have aucoeeded In getting sjatclfled 
Just those classes, designs, movlels. and 
slaes which could only Im* nidalned from 
German firms. British machinery mann- 
facturera, who wish to otvtaln a share of 
the Rumian orders hitherto placed In Ger¬ 
many, are urged to commence the neces¬ 
sary propaganda at once, and not to wait 
until the war has terminated. They 
shontd prepare their circulars In the Rus¬ 
sian language, and cause them to be dls- 
tr&uted to likely customen through re¬ 
liable agents. The dlatrlbutdon of circu¬ 
lars tu a baphaaard way will do little 
iBood; they ahould be sent out by firms 
or IndltMoala on the spot who know 
exa^ who are the naers of the machlnee 


T he greatest amount of paief-for life 
insurance ever secured in a sinj^le year 
by any company in the world— 

$ 518 , 963,821 

was obtained during 1914 at the lowest 
expense-rate in its history by 

The Prudential 



Payments to policyholders were larger than 
ever before, $39,273,810.05 

THE PRUDENTIAI. 

INSURANCE COMPANY OF AMERICA 

KOKRI'S]' r DKYPhN, I’reuJrnl 

Homf OFFiLh, Newark, New Jersiy 


Ever>bo<ly i« invited to visit the 
Prudential Exhibit on Life Insur¬ 
ance and PublirWelfxre, Panama- 
Pacific Exposition, ban Francisco 


The Only Patented 
Face Brick in America 

We have the only face brick whose dis¬ 
tinctiveness has b^n officially recognized 
by the government patent office. The pe¬ 
culiar texture makes each brick cast its own 
lights and shadows. This produces the 
wonderful blending qualities found only in 

( ireendale^f Wig^ Brick 

By their use magnificent color combinations are 
aftorded. These bnek give any structure a re¬ 
finement, warmth and artistic individuality that 
unmistakably marks the architectural taste of the 
builder. They stand absolutely alone in their class 
Greendale Ru^ Brick are designed to con- 
iotm to Nature’s laws in the growth and formation of 
trees, plants and verdure in interwoven vertical lines. 

Writm for •pacta/ color ahomt ahouiing thaaa 
hricka aa thmy ar«, in tha baaaty of thair actual 
colors, or aak your architect about them. 

Hocking Valley Products Company 

D. E. REAGAN. Pim. C C WALTERS, SaUa Met. 
COLUMBUS, OHIO 
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This never happens in an office 
where there is a Dictaphone 


You can’t point your Bnger at the 
other man, because we mean you—if 
you are still relaying your correspond¬ 
ence via the stenographer’s note-book 
and pencil 

Every one of your employes who is 
dictating to a stenographer is wasting 
just that much of her time and there¬ 
fore just that much of your money. 
Don’t have your stenographer write 
your letters twice -once in shorthand. 


agEun on the typewriter. Dictate to the 
Dictaphone Get in line with genuine 
business efficiency Small office or 
large office—one stenographer or fifty 
—It fits in perfectly. 

Let us demonstrate the Dictaphone 
on your work in your own office. Reach 
for your telephone and call up the 
’’Dictaphone” and make the appoint¬ 
ment. If you don’t find that name 
in the book, write to the 


NcrammE 


Cehuibia Grapbophoiie Co., 

S«l« Dbtributor* 

“Yow Work"book w« •houM 



Suite 1415 , Wooiwortii Bldg, 

N»w York Ckr 
Store) in the pnnapol cMe* 

—denier) everywhere 
Offtciol dicUtiDS mochino of tko Puuaw 
Poetfic InteriMilioiuJ EsiMMitiao. 


Make Your DoHar Produce More 


in a New York City Hotel 


$2.50 EZ 

A pleasant room with 
private bath, lacing 
large open court 
(A/of one room,. hut 
one hundred of them) 



$3.00 EZ 

An excellent room with 
private bath, southern 
exposure, faang street. 
(Not one room, but 
eighty-»evcn of them) 


Also attractive room 
without bath 


$1.50 


Per The restaurant 
Day are most 


ant pnce 
moderat 


Location 


One mraute from five of the largest department iiorei 
Five mmulea' walk from nineteen principal theatres 
Wrthm a block of the Fifth Avenue shopping district 
Every line of lransp*3rlaln)n fiastei tlir door 
Flhh Avctnic ‘bus hoe* and principal surface lines 

Tor cc.nven.rnce om 


I he Hudson tubes acrosa the atrect 
Elevated Railroad station acrosa the i 

Grand Grntial Station within arveo a 
Pennivlvama Railroad Station just oi 
could ask no more 


The hotel Lvrrythmg new and modem A hve million dollar hotel 
equipped to satisfy the most exacting taste 


600 Rooms 


400 Baths 


The" Hotel Martinique 

On Broadway, 32 €l to 33 d Streets, New Yoik 

CWI«iL*l«kTa7lw.Pni<^i< Wakar Ch.odler, Jr. StnMw Wahar S, oaoa. VW-PMM 


The ZttumiUli ltiri< oa Parts 
By C. IMaartfisrii 

F or tbe flmt time tk« reason of a Z(«>- 
pelln attack is known with oertslnt}’. 
It was ofnctally announced that the re¬ 
cent aerial night raid on Paris was made 
In retaliation for what is claimed to have 
been an unjuatlfled attack .on tbe non. 
military city of Scblettstadt hjr a I'rencb 
aeroplane. Illtherio Zeppelin raids seemed 
to have no very Clear object In view be¬ 
yond more or leas Indlscrltnlnate bomb- 
dropping, if tbe published accounts may 
ut ull t>e trusted 

If these attacks were really aimed, aa 
many lielleve, at private property and 
uon-ctimbataiita, they would be far more 
MtMiseleHti and inefticleut than we have a 
right to exiiect of the highly riHcient tJer- 
raau army and Its tleueral Staff The 
obi tons dltllculty of aiming dropped mls- 
Hlles from a mammoth aircraft, intent on 
dodging hoatile fire, would play no part, 
UN the target offered even by a small town 
would tie immense, and about half of this 
area would lie roofs But to drop a few 
heavy, shattering hlgh-exploelve bombs on 
a town would be literally beeide the mark. 
One half of them should more or leee 
harmlessly drop Into streets or yards; the 
remaining two or throe might be expected 
to smash two or three honsee What doea 
the dt>stmctlon of two or three honses 
amount to comjtared with the devastation 
demanded In the legitimate bombardment 
of a village used as a stronghold? If a 
Zeppelin intended anything like making a 
Imslnessllke Job of a savage attack on 
civlIiaiiH It would surely droii at least one 
hundred twenty ponnd bombs, suspended 
under Its length, at the rate of three a 
second, by electrical release, poaalbly the 
melinite shells tired from bowltiers 
(klach Zeppelin carries a falr-sl*ed dy¬ 
namo for searchlight and wireless.) Home 
fifty of the bomtw would be roost likely to 
hit houses, hut it is hardly tbe nature of 
an air attack to copy the plan of a bom¬ 
bardment on land. To turn aerial carry¬ 
ing capacity, limited even with a Zep- 
Iielln, into smashing force seems wasteful 
The air lighter, on the contrary, depends 
on Mtnrflng an aialaneho rolling—on fur¬ 
nishing only the salient isitnt, or rather 
an endless multitude of such isdnts, for 
siMtnCaneous desfriictlon 
The proe<*ss Is like an epidemic starting 
from a thousand germs, iiartly perishing, 
irnrth resivtetl This banishes high ex- 
ploslies. which soatter too much for elti- 
cient ignition Ancient Oreek Arc. which, 
unlike gasoltne could not be exHiigulsbed 
111 sand let alone water, and merrily 
blazed away on the waves, is the weapon 
for aircraft But what folly to drop seven 
or eight rather Inferior modem Incendiary 
bombs, as staled of the recent Zeppelin 
raid, which started a few Brea, The Zete 
|M>lln iKH-omes a mechanical AtUla, the 
true scourge of God. the moment It scat¬ 
ters over a town (on tbe windward side) 
one thousand two-|M>und torches made of 
an adisjuate modem Imitation of nnexttu- 
giiishahle Greek Are; In other words, an 
extremely slow, bot-hnming explosive 
1'he technical problem of lighting a alow 
mutch safely by electric coolaot In roost 
rajdd succewion Inside each torch aa it 
droits Is easily solved TOie Steel riiell of 
n torch or “Bre arrow” must also be atrong 
enough to allow of Its piercing roofs after 
dropping from a great eleratioii. If these 
missiles lodge Invisibly at night (bamlag 
at first only Inside) they are all the more 
Irresistible Now, such a ZejqwUn attack 
would not be more savage than those Bust 
mentioned, but, directed mostly against 
property only, so much less so that It 
might under certain conditions be Inteb- 
fionally resortetl to, it ia quite coceeivable 
that Germany would answer tbe actual 
starving to death of her woineu and eUl- 
dren, if that were possible, by a luodsra 
repetition of tbe great fire of IgHtdou. 
The “attack on Ijondon," as it Is popu¬ 
larly fancied at pressnt. Would engeoto 
worse than nteless hate. 

But a modem “Lowdcgi eoDdugnitloD,'* 
hopelessly beyond eoatrol fran ttie outset, 
perfectly faasthle fotUMI 

their way irreaistlMy and aaitetllagly to 
other darkened BritM eftta* in nigkt und 


log, o« 8 «i a dNftwot'• 

^wkteii tend* 

TtetdUty’ trf ^ ; 

tbla horrfbte wi:,ton' 

Usbed rullMCi 

whether they affect bihx^Wdiw Mr bonto- 
dropping. ' 

In toe light cqusldetgttotoi, 

‘Zeppotln raids” to idilpMir mtow ns 

what they probejilgr wew . oogtoii tutd 

cautious tod trtala of actual imr mihdi- 


tious for moral effect without thteet pf 
true figfatisg; or, in to meet momit caaa. 
an totentionally Urolted and ChMIy moral 
punishing action. Dropptug mknllee for 
‘legitimate” mUltary taaka, on to other 
band, seems already largely dtsdredlM aa 
too erratic in the toce of defctiding ar- 
tUlery. 


Gear Nevlaetod Aqmtk Raodi 

A SUiB from its weil-tnown actlTity In 
conserving tbe re so woes Of to oona- 
try in food flshee and other aquatic anl- 
raala belonging to our habttual dietary, 
tbe United Htatee BnrMU of Vtshertes has 
lung been couductUig InquirfaM Into the 
potential value and poeslblUty of usiag 
various aquatic products which are wholly 
neglected or but Inadequately utUlscd in 
this country. An example is the sea mus¬ 
sel, a cheap, abundant, and exoelient food, 
but one rarely seen on AmerlcaB tables. 
The bureau Issued several reports oalling 
attention to this food, but without acoom- 
I'lishlng tbe desired result Finally, early 
111 1914, a more energetic campaign was 
li,augurated in Boston, where one of the 
leading hotels was lutinced to add the sea 
mnssel to Its hlll-of-fare. At tbe aame 
time tbe matter was given pnbUelty In 
the newspapers, with the result tot in a 
few months mussels were being served 
and given a conaplcuoue place on the 
menus of over seventy of to principal 
Imtels, restaurants, end clnlis of to dty. 
Having thus become familiar to to public, 
mussels were placed on sale by retgll deal¬ 
ers and vendors, who were furnished with 
large placards giving to product to en¬ 
dorsement of the bureau, and wide dlatrl- 
Imtlon was made of a circular explaining 
the merits of mussels, and giving a num¬ 
ber of recipes for cooking tom. Finally, 
the members of the police force were aup- 
plled with inussele and circulars, in order 
that the isdlcemen’s homes in all parts 
of the city might serve as fod of Informa¬ 
tion on the subject. This propaganda hi to 
be extendiHl to oth(>r parts oi tbe seaboard. 
As tbe mussel Is suitable for canning, its 
use will pnibably spread to all parts of 
the country Preliminary steps have been 
taken towanl a similar campaign to be¬ 
half of the dogfish At present this flab 
Is not only not utilised to any extent for 
food, hut Is a serious scourge to to estab- 
Ihtbed flaheries on account of Its rapacious 
habits 


Hypnotigai 

H TPNOTIHM Is associated to to 
minds of many iiersuns with to 
vaudeville stage; toy think of it as a 
sort of psyohologloal charlatanry to which 
the iwcformer, sotaetlmes through to as- 
sistoxioe of confederates to to audienee, 
who volunteer as subjects, amuses, hut 
deceives, the spectator. 

"The truth of to matter ta,” fadds Prof. 
P. H. Fogel of the Hepartmalit of Phil¬ 
osophy of Princeton Unlverstty. ‘Hhat to 
consdous processes underiytog hypuotle 
phenomena, namely, atteuttou and solgee- 
tUm, are among tbe most fundamental to 
human life. 

“Ooltege courses to to psyeboiotB' of 
hypnotism, and similar pfaMwowsa ate 
largely confined to to greater w»lr»r«i* 
ttes, for in to small eoltege, psytodocT 
is frequently used menfiy ue hh 
Uon to th^ phUoso|iliAieii,,<Nnfil^ Of 
to conventlaoal peoMeme. at <lBMWM|ge 
and muty. and to tenellilBr )M*ff ^ 
uenalljr not huqge duiug^ tq fito «)[t ati 

of g paydtoiair 















No more guess work-No more 
rule-of'thumb extravagance 

PACKARD 

New Model Trucks mean 
certainty in motor hauling 

The first complete series of silent, up 
to-date chainless trucks. 

Seven sizes—I-ton, 1 J<>-ton, 2-ton, 3-ton, 4-ton, 3-ton 
and 6-ton—a truck to exactly meet the needs of 
your particular business. 

They stand for CERTAINTY—the one quality 
that counts most in motor hauling, the one quality 
that is the most difficult to buy. 

There are plain, everyday and perfectly obvious 
mechanical reasons for the dollar-saving ability of 
these trucks, their great range of activity and their 
unapproached efficiency. 

Begin better and cheaper hauling in your business 
by inspecting the Packard New Model Trucks, 
or if you cannot do that right away, do the next 
best thing, send for a catalog. 

I^ckard Motor Car Company Detroit 





























































THE WHITE 




—m itself an exposition of progress 1 

That The White is enthusiastically pronounced the 
final word in motor car designing and construction 
is not an occasion for wonder when the car is seen. 

Sheer beauty of the finally-perfect streamline body harmo¬ 
nizes with the mechanical superiority which has always 
marked The White. 

Possibly no one detail in a motor car has ever evoked such 
commendatory comment as the absorbing of the conven¬ 
tional back of the front seat in the center cowl—a ripple in 
the streamline. 

This, however, is simply one of many things which blend 
into the complete charm of the car. 

White leadership is q principle 

The nrcomplishment of the final aim m body electrical system combined with the tremeudoiis 
designing ls the outgrowth of that leadership advantage of a non-stallable engme. 
which, among other things, first introduced These fundamental mechanical improvements 
the mono-bloc, long-stroke, high speed motor; liave been basic principles m The White for 

the logical left-side dnve; the first perferted years. 

WHITE Hl-AI.LRS 1-VHRYWHLRl ARh tXHIBITINC', AND Ot-MONSTRATINCi THf- DlHFf-RhNI MODHI .S 
THE WHITE COMPANY, Orvcland 

Manufacruren of Gasoline Motor Cars, Motor Trucks and Taxicabs 

Exhibiting at Transportation Building, Panama-Pacific International Exposition, San Francisco 
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Increase your 

daylight and you’ll 

increase your profits 

Over 3,000 firms—concerns like Pierce-Arrow 
Motor Car Co., Gillette Safety Ra^or Co., etc.—will 
testify that Rice’s Gloss Mill-White on ccilinRs and 
walls increases daylight in the plant; employees are 
more satisfied with their surroundings, and do lictter 
work, because they can see better. 

Rice’s also improves sanitary conditions, because 
it is washable. 

It imparts a brilliant tile-like white gloss to ceil¬ 
ings and walls, which does not crack or scale, even 
under the jar of the heaviest machinery. 

It can he applted over old told-veater paint. 

Many imitations have sprung up, which may 
appear to be as white as Rue’s when first put on. But 
these are all varnish gloss paints; thev all turn yellow, 
and are liable to crack and scale. 

RICE’5 

GLOSS 

MILL-WHITE 

Rice’s umtains no lead or \arnish; it is an oil 
paint, made by a process over which uc have exclu¬ 
sive control, which causes it to remain white longer 
than any other and precents it from either cracking 
or peeling 

The treineiuloiis .uK.ititages of this process enable 
us to make the following guarantee: 

WE GUARANTEE that if Rice’s docs not 
remain white longer than any other gloss paint, 
applied at the same time and under the same condi¬ 
tions, nve will gret /nr. enough Rice's to repaint the job 
with one coat. We also guarantee that, properly applied, 
Rue’s will not liake or scale You cannot lose 


Rice’s will not liake 
under this guarantee 


Sold direct 
from factory 


V^rifr for booklet, 
'‘More Light," and 
Sample Board 


U. S Gutla 
Pereba Paint Co. 



Truck Tires Free 


If Goodyear S-V's Fail to Meet This 
Test—All Money Back 

This is to prove—entirely at our risk—that 
Goodyear S-V Truck Tires excel. Arguments 
take too long. Comparisons cost too much. 
You want to know, without further losses, what 
Truck Tire solves your problems. 

So, for three months- April, May and June— 
we offer this amazing guarantee: 

Equip opposite whe^—at the same 
time—one with a Goodyear S-V, one with 
any other standard Truck Tire of Hke 
rated size, bought in the open market. 

If the Goodyear S-V fails to cost less 
per mile than the other, we will return 
you its full purchase price, making the 
S-V free. 

Equip all the wheels you wish, during th^ 
three months, under these conditions. Sign with 
our dealers the proper blank when these tires go 
on. Then this guarantee, plus our regular mile¬ 
age warrant, will cover the life of the tire. 

Do this for your own sake. Learn the maxi¬ 
mum in Truck Tires. It will save you many a 
dollar in years to come, without risking a penny 
on Goodyears. 

Fortunes at Stake 


Wf are staking fortunes on 
tins offer, but not rash'y. We 
liav(‘ already worn out 5000 S-V’s 
in recorded tests and enmpan- 
Kous Barring accidents, wc know 
that Cioodycar S-V's will win out 
in that test. 

8th-Year Tire* 

This S-V It- the ffnal result of 
eight years spent on Truck 
Tires We have had scores of 
experts at work on them. We 
have had a department of Re¬ 
search and Expenment which 
costs 1100,000 per year. 

We built 29 types liefore this 
one We built 74 models ot this 
S-V before we reached the limit. 
Now we have what seems to be 
the utmost in a Truck Tire. 


Troubles Ended 

These are pressed-on tires, 
without a single auxiliary fasten¬ 
ing. That saves much cost, much 
weight. The minimum pressure 
is W,000 pounds, so that creep¬ 
ing i.s imixissible. 

The shape ends bulging, 
breaking or excessive grind. The 
compound minimises friction- 
tax, J^h on tire and power. 

The tread, the backing and 
the rim are, by a secret process, 
made inseparable in use. 

And the tread offers 20 per 
cent extra wear in available 
rubber. 

Consult our local 'branch—or 
us—as to whereto get S-V Truck 
Tires under this amaeing warrant. 


lOODy^YEAR 

AKRON. OHIO 

S-V Truck Tires 


THE GOODYEAR TIRE & RUBBER CO., tkmk 132. AlnwvO^ 

Mak«r« of Ooodroor AutotaoblU Tiro* 

Wt Main Dw>nRl»W«, BUdi, CtwUM, f w M wth tmi Otkw Tth* trMk Ti»M 




















Radio*Aethre Om and Plant Life 

By Hwold BMtiB 

A HKHIES of oxiM?rlmentB, de«lgii«*d to show the ef¬ 
fects of radlo-HCtlve materials on plant life, has 
been conductotl by Mr Martin H 1' Sutton, a uieml>er 
of a well-known firm of English seodsmen Mr Sutton's 
Interest In the questUni was stimulates! hy the following 
ap.rj, A certain artisan hud a heap of soli on his 
premises and, hndlug It an ohstrnctlon, distributed It 
over a small patch of garden land, the soil of which had 
previously been remarkably poor and unproductive It 
so hatniened that the material coiniawlng the lie«|( hud 
originally come from one of the "dumiw,” or refuse 
mounds, at the French Badiuin Mine, near Truro, In 
Cornwall, England. Its application to the garden land 
led, so It is alleged, to a remarkable Improvement in 
the crojia which were grown there during the following 
snmmer. 

With the object of securing definite Informal Ion blear¬ 
ing Mtxm this subject, and In the Interest of sricntlfh- 
research, Mr. Sutton procured several hundredweight of 
ore cuntatutng radium, as well as certain n'Hldnes, and 
with this material carried imt an elaborate series of 
trUls with peas, radishes, lettnees, tomatoes, nastur¬ 
tiums, raiwa, cloven, and various flowerlifg annuala, the 
whole sertefi of experiments cominrlslug some six hun 
dred pots and boxes. In the case of each aubjoct, the 
dates of sowing, pthntlng and watering, as weB as the 
number of pWnta treated, were Identical: while, eiceia 
III the ease o( the rapes and clovers, the trials were 
coudocted In the opw without special precautions The 
ptwpottlon of ore or reMdue mixed with the soil varied 
from 1 part in 12 to 1 ^rt in UJ240; and in every ex- 
pertment the ofe or residue was In one box or pot well 
mixed with the aoll, and In another box placed In a 
leyae heaeath the soli. The resulta of every experiment 
were also compared with “control" batches of plants 
ttowa In Piatti soil mdy, alSft with other batfdms grown 
to aOlEI with which mauaws and fciHUaers of varlona 
ktttdt been ndxsd. 

^ rathlto of «taSe m^wHineBta have been far leas 
wntfe^ tiMta flto mlUfht ittve tncUhed to predict, 
that ii» to nay, aolbe kind* h* Idanta appear to benefit 
^ pl««w» of radium or allied sub- 


staiuvs III the soli, while other kinds me seari-elv af 
fecteil 111 the casi‘ of lettuces, for exauiple, the talm- 
infetl results show that seieii out of the ten Isives oon- 
tnlniiig radio-active material gUM‘ lusiiler results than 
the “coiitror’ Isix, but none was so heaw as the product 
of the box dressed with a complHe fertlH/.er This, as 
Mr ,‘^utton remarks, seems to show that the radio active 
ores Increased tlie weight of the lettuces, though not so 
effectively as the fertlllxer referred to On the othei 
hand, the resjsinse of rndlsbes to radio treatment w'ns 
very marked. All the boxes containing radio-active ma¬ 
terials gave greater weights than the ‘•eontror' Ih>\. 
while six of theni were heavier Ihun thow' dressisl with 
miinurisi and fertllUers Scuroelj nnv dlffert'itee eiin Ik> 
w'cn til i»eus grown under radlo-aotlve eondltloiis, while 
the same remark applies to carnations 
The eximrlnaents eonilucteil with rnjio nnd reil ebuer 
were deslgiied to show the effect of rndlo-iictive stib- 
slnncps on geriDlnatton The boxes of rai'e riss'hed no 
urtttlelal heat, hut those containing the eloxers were 
placiHl bi a greeuhoust* of moderate tempi'niture In all 
other resiiects the conditions were tdeiitlcul The re¬ 
sults were extremely Interesting The stssls were sown 
on July 20th. With one exct'Ptlon, which was a trille 
later than the others, all the rniie seetl sown In soil 
dressed with ore or residue germtiiiited llrsi and eipinlly 
On July 27lh the “residue” Imxes held (Irsl |ilu<v, Iwlng 
followwl hy "ore." "control,” “Clay’s fertlllraw,” “farm 
yard manure,” and "guano” In the ordei given in the 
case of red clover, sown on the same ilate, all the lots 
germinated evenly and together, with the exceiitloii of 
"Clay's fertlllaer" and "guano," which were a Jlttle de¬ 
layed. As with the rape, however, all the lots of red 
clover dreaaed with "reuldue” were distinctly strongest 
on July 27th, the poalUoiw occupied hy the other lots 
being also approximately the aame. with "guano" last 
So far as these experiments have been otrrled, they 
seem to show that whereas raiHo-artlve materials ben¬ 
efit, In greater or less degree, rajiea, clovers, radishes, 
and lettuces, they have little or no effect upon peas, 
tomatoes, nastartlnnw and other flowering annuals 
Boll treated with black oxide of uranium In the propor¬ 
tion of 1 part In 8,240 anieared generally to make the 
plants more sturdy; but in these cases It was notleeahio 
that the Inflorescence was retarded. 


Belg^ian Bridffe in Reinforced Concrete 

T he bridge upon Ilie Meuse Hher In Kelgliim, at 
HouMgiies, K II ie<'eiit I'Mimple of reiufoniMl (■iin- 
crele work I,\liig ii- 11 does In the region of the war, 
ll Ih not unreiisoiiable to Muppow* Hint llki ollii'i bildges 
in Itelglnm ll was exposed to more oi less diimage The 
(iresent bridge bus u lotiil length betwi'en iiliufinenls of 
SOS feet, lieing made up of n nildilvi'r '<imu lin fi'et 
long Hiid Iwo Olid .spans eneb of about 1-Ht fis't Hein 
fomsl eoiK rele on tlie Fii'tii'b Heniiebniue svsiem la 
ustsl here (liitslde width of the bridge is l.'t fis*t. In- 
eluding wagon wav and Iwo foot wavs and the former 
Is imvtsi with eompressisl asiibalt laid dlreetlv on the 
r< Inform'd eotierete In Idgv* planking This makes the 
roadwav veiv elaslle and Is found to la- an e.xeidlent 
iiiellnal .“sonie |mi1iiIs tilioul the building of Hie two 
piers In the rivet mat be of Interest This work was 
carried out bv uieaus of caissons tiullt of relnforiHKl 
ennerete and furlher stiffened bv vvelis of the same 
Aftt'r the cement had set, the caisson was sunk upon 
Hie pn'paied ris'k surfat e Two layers of eemeiit sacks 
bad Issni put In place uisni tli<> ns-k bv a sipmil of 
divers so as to form a gtssl level base for nssdvlng the 
(MlsMon .\ftet lowering iiimn Ibis preimred surface, a 
diver went down |o Insiss'l the inside and sts' that all 
was in place, after wbleh eoniiete was run Into the 
ealswvu MO as to till up to about .H ftsd on the Isittom 
When tills la vet had set ibe culssmi was pumiHsl out 
by turbine imiiiti on the scaffolding, nnd when empty 
till' filling of the caisson was then carried on bv S-luch 
layers of cMiierele, each lu.vei Iming well pounded In 
place, llius reaching the lop of the calssoii. Height 
niMivc the foundation is about ‘20 feet, and Ibe top pro- 
.locts U feet out of the water Th<‘ foundatioiis for abut¬ 
ments are of liiteri'st us having Iss^ii laid bv the use of 
the "compressol" concrete well sjsteni, using a i>olnted 
rum of the pile-driver kind to sink a dev'p hole and com- 
jtrt'KS the soil around It. the well Iheii lielng filled with 
rock isttinded In, and then with rock and (s-ment layera. 
This gave u solid foundation for the abutments, theoe 
being of reinforced concrete, and the Iron work Is cou- 
MOllduted with the concrete of the ground wells so as to 
make a monolith construction The North Belgian Uall- 
road runs along om- bank of the river 
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The PHIp(ute of thi» touinal la to record aoouraietp, 
eimply, and tnteifatingly, the u'orid'a progreaa rti aeien^ 
tift< knotcledge and induatrial achievement 


The Submarine Disaster 

T he slKK'khiK (llKaatfr, ut Honolulu, to “F.4," one 
of out liitiT (lestroji-rs, InvoltiliK the loan of the 
Unit uiid the tstiolp of ItH crew, haa brought 
hoiu(‘ to tlie iiooitlt' of till' I iiliisl States u realleatinii 
of the L*\er proHoiil [mtIN vthloh attend the operation of 
HubmarineH 

In the earlier .tenrs of the detelopment of thin type 
of cruft aci'ideiitis of the kind ttlileh has now hapiiened 
to "F-d" were nliiriiiliiizlv fre<|uent I Hiring the past 
decade death hiiw tiiken lieuw loll of the men who go 
down Into the sen on underwater craft, and jmrticu- 
larl.y uuioiig thoee nntlona, Frunee, Great Itrltaln, and 
(dennaiiy, wlileh Uuv(> Ikhmi iictlie In the constructhm 
and tn’lng out of the hutminrlne 

Iteurliig this in mind, and ieniemtiering (hat we have 
gl the present time hullt tind under eonwtnictlon In the 
rnltetl States Nu\> o\er half a liiindrisl Huliiuarines. 
and that our ottieers and erew have tieen engagtsi In 
handling lliese vessels for the piisl (Iflts-n jears, there 
la a miairnfnl Niillsfacllon In knowing (hat the dlsastei 
to F 1" Is llie lirsi fatal uccldont llial has occurred in 
our snhmarlne siTviee here have lieeii aceldenls, of 
Course Mole than once oiir hoals have sunk to the 
txitloin and iininlned tluTt* much longer than their 
Oommandeis inlendisl, canslng tlicrehv no lllllc aiixlct.v 
Hut In everv case the seat of the Iroiihle was Itaiited 
and the ImiiiI hroiight safely hack to the surface 

The cause of tin loss of "F-4'' reinaliis ut the present 
writing a mvsler.v Douhtli-sa, h.v Hie time this Nsne 
upls'iirv the wrtH'k will have been brought ashore and 
the (aiise of Hie disaster astvrlaltiial It wtnild he a 
liitsfoiluia If Hie loss of tills t«>ut shiKik the confldeiiee 
ol Hie iiiihllc In this new form of naval wTirfare In the 
servile It Is niidersiood that foundering Is onl.v one 
aiiioiig seveiiil loiiiis of aecldeiit to which the subma¬ 
rine Is li.ihle, and Hie fact that something went wrong 
mi this hoat will not serve to shake the confldence of 
men or oltieers IiideiHl, tt only takes a few uilniiti's' 
l•onverHalion with Hiem to realize that, in the servUv, 
the siiliiiiarine Is regarded with growing appreciation 
No professional man ventures to set a limit to Its poten¬ 
tialities when U shall have in hh veil Its maximum 
development ill sl7.e, siassl, seagoing iiuuMtles, and 
I'vtcnded radius of action 

T'lie gieiit l(>ngfh of time rispilred to bring "F-d" to 
ilii siii(ici. iifim- i( iiud l)(H>n located suggests that, 
sinci v\i hiivi M suhniarliie fleet of such consldenihle 
proiiorlimis ttie Navv should build ut least two of thosi* 
powmfiil floiilliig siiliiiiarhiissulvuge ships with which 
the foreign nnvtes are e<inlpi>ed More than once we 
have given llliisi i nicil desi riiitlons of these vessels, and 
we iinderslaiid lhal thi v have done verv elHclent work 
In emergencli-H The 1 nlted si,lies Navv ought to have 
one of these ciaft In the I’aillli and another In the 
AHanflc, ei'ntraliy liK-atisl with mgiird In our sulmin- 
rlue liases 

Although the suhmarliie, lM•(alls(• nf tin' suecess of 
the (iennaiis in sinking some of Hie slower wurshliis 
and many of the slower merchani vessels of the eneinj, 
has given tb# public an eiaggeraleil estimate of Its 
liresent mtlltary valne, no such Imiiresslon has l>een 
made u|ion the ofllcers and men of our own service 
The siilmiurlne, It Is odiolttcd, has done eveellent work 
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within tho limits Of capwity; but it la reallMd ttat 
its Hi>eed and crolslsc radlua, especially In the siAt* 
merged condition, moat be greatly increaaed befatb It 
can eserdae a oontraHing lafltuooe upon naval o(Mni< 
tiona aa a whola. 

Battleihil* Witli Batile^iniiscr Spedl 

T HE prlndpal obJecUon on the part of oar Navy 
Ikepartment to the construction of battlecruisers 
is that their eide armor is too light to enable 
them tu Htand in the line with battleships, with any 
hojM* of keeping out the heavy armor-piercing shells of 
Hie enemy's battlesblpH. The great strategical and 
tactical value of high stieed is admitted, but the sac¬ 
rifice of armor Involved has lieen hsiked upon as an 
tnsuiHwable objection, at least until our battleship Hue 
has been brought Up to the standard of strength called 
for hj the General Hoard of the Navy 
That objection, however, has been met in those five 
remiirkalile ships known as the • Queen ElUtabeth" class 
Here we have dreadnirnghtH eurrjlng the heavleet guns 
afloat, iirotected by 13 or 1-1 Inches of armor on the 
waterline and turrets, and nevertheless able to Steam 
ut 3(1 knots or over in service. Twenty-live knots was 
the hiM'eil called for, but, as usual, the Farsons turbines 
have pullwl an extra knot or two out of these ships, and 
the whole of the group will be capable of doing from 26 
to 27 knots when called uiiou. The succeeding ships of 
the "Koval Sovereign" class. It is true, have droitped 
hack to the 21-knot standard ejioed for dreadncmgbt 
battleships Evidently It was the design of tho British 
Admlreit} to provide the commauder-lu-chlef of the 
fleet with a division wiiose combination of power, pro¬ 
tection, and speed would render it of the highest strat¬ 
egical and tactical value in the oi>eraflons of a great 
war It can accept or refuse battle at will, and, b} 
virtue of its Sliced, It can attack tlie rearmost abips of 
a fleeing enemy and delay him, until the main fleet can 
come up and engage. 

Forts TO. Bsttkakips 

T here seems to lie little doubt that something 
bos gone wrong with the attack of the Allies 
u|Km the forts which line both sides of the 
straits of the Ittrdanellea Since the graud attack in 
force, when three battleships were sunk and several 
severely punished, there has been a perceptible lull In 
the oiiemtlons We hear less talk about forcing the 
Dardanelles and orushlug the fortiilcatlons by over¬ 
whelming gun-fire, and more almut the uecewdty for 
capturing the iiosiUons from the land side. 

Of course, the sltuatlun of the straits Is a jiecullarly 
diflicult one for an attacking force, especially if the 
endeavor to force the straits Is made from the west¬ 
ward This Is due to the f»ot that a very swift current 
sets from the Sea of Marmora to the Mediterranean, 
and that this renders It iMMwdble for the Turks to trans¬ 
fer the floating mine Into a moiiile engine of destruc 
tlon It will he rememliered that the British Admiralty 
iitirlhuled the loss of the three hattleslil|>i> to the fact 
that the Turks let looae, at the easterly end of the 
straits, a large uurotier of mines, which, coming down 
with the current. In due course found their quarry 
It wouhl Is* an interesting dthiouemcn/ of the naval 
o)NTalions of the Dardanelles. If the forts should be 
taken In the rear and their guns destroyed by Held 
armies 1 uless the Dardanelles forts are tietter pro¬ 
tected than our own coast forts against being taken In 
reverse, or from the rear, the chances of their speedy 
rtKluclIon are very good indeed; but in view of the fact 
that the fortifications, at least on the European side, 
can readily be apiiroached by landing parties from 
shljw, it Is fairly certain that the landward apiwtiaches 
are ealiable of offering strung resistance to attack. In 
which case, it is certain tliat the Turka, who have 
provwl themselves to lie very formidable, when, as at 
Plevna, they are fighting liehind field works and In open 
trenches, will put up a strong defense It Is likely that 
the most Interesting phase, and certainly the most 
elaliomte, In this attemtd: to force the stratta la yet 
to come 


Wanted—A Ptdjglot Scientific DjeUonny 

O F dictionaries of a strictly lexical character 
there are two prlodpel types, viz., the diction¬ 
ary which consists of words with their deflni- 
Hens, and the dictionary which consists of words 
belonging to one language with tbeir equivalents tn one 
or more other languages. In our superscylptioa we have 
reference primarily to a work of the second tyfie, 
though the Induston of a certain number of deflntttoBS, 
forv the purpose ol' Identifying positively such tsnns as 
might be amblgnoas without them, would certainly be a 
desirable, and wonld probaiSy be an essential, featurs. 

An Italian proverb has It that translators are tialten 
(*Traduttarl tradttort''). Reasonably faithful tnuikte- 
tUms are certainly fkr from common, while psrfbilt 


tranidatloiH teidig Mtlse > 

does not, of eoDfSCf RmmIK, 

tsoQs or ns^i^peiiue ^ tes'tutft,pt m.mmthtor. tVr# 
are oertaln thst^tfaiblp jict Ubf wait- 

Tlius, it la tnvoasIMe to Mii^ ittlthteUy Into Biicl8ah 
ttw turns of expreaslsn in otimt lamwagsa lor mtiteh 
the English languais oflsrs no prwlse iMi«tvaianta-^;«nd 
their name is legion. Again, tie talthfi^ nmdwtn# of 
a foreign phrase often maJus tntolsrKtds Madtng tn Ang- 
Ush and must therefore be avtfhlsd. 

In contradistinction to these incnrable dmeuitteg tn 
the way of good translatlag, the tranriator la con¬ 
fronted hy one which is not Incnrablcv ’rts., Inadequate 
dictionaries. Even for the vocabulary of cmmnll litera¬ 
ture there arc very few good interlingual wonl-lwoks. 
ITiere Is, for example, no good laigs Freaefa-Engteh 
dictionary, thoogh there are (at lagtl) some mceidWt 
small ones. The average ErenCh-Engllsh, or anythbig- 
else-EngUsh, dictionary Is notoriously crude and out of 
date. As to the latter defect, tt may be noted that up 
to ten years ago most "new'’ and "revised'’ works of 
this class fsUed to recognise the exlotsooe of the tele¬ 
phone, while even contemporary pubtlcatloas Ignore the 
existence of a number of every-day expressions (ws do 
not refer to tedmicsl tsnns) connected with that 
familiar Institatloa. 

The eitnatlcn with respect to the sdentidc Toeabulary 
preeents the anomaly that while, on the one hand, we 
have some admirable Uliagoal and mnJtlUtigual word¬ 
books of technological scope, we bare nothing of the 
sort for pure science. A certain recent werd-book in 
six languages, of which about a doami vohuKS have 
been Issued, each devoted to a partlcuJar branch of 
technology. Is an almost ideal work in both plan and 
(Ninteuts, and there are several other good technological 
dictionaries In two or more langnages. 

A polyglot dictionary of mm-tecfanotoglesl sdentiflo 
t4‘nns is an urgent desldemtum, not only for the iMe of 
translators, hut for everybody who has occasioo to read 
Bclentlllc literature tn foreign langnages. What Insti¬ 
tution or society or Individual phllauthropist Win nnder- 
take to snpplj this need? 

War and the Newqnven 

A fter a time one gets used to the vagaries of 
the newspaper man in handling war news. The 
old tiresome picture of the body of bluejackets 
labeled “Marinos," with never a marine tn sight, hardly 
provokes a smile, so old and so time-wom is It Wo 
grin fhlntly instoad of emlttlDg bowls of naholy Joy 
when we see a picture of fl-inefa field guns labeled "Ma¬ 
chine guns In action.” Even the rlcbost one of tho 
assortment, printed now those many weary montha— 
wo refor to iho photograph of a parked battery with 
the gunnors lolling eomfortahly alsmt under the trails 
and labelod "French (or German or British or Rus¬ 
sian) arllllory In action”—hardly provokes more than 
a tlcklod chortlo or so But wo claim that even the 
most biosC of the liiaa^ will contort his visage over this 
extract from an inspired Ban Francisco paper; "The 
German troops Are spK lislls with a veUictty of 2,800 
foot per second” All of which makes us wonder 
»bother we had under-estimated the elDcacy of the 
missiles prepared lit our youthful days, or whether the 
German bullrt Is as merciful as the German dtsposi- 
tliin is alleged to bo. Tho duTn-dnm controversy, too, 
has raged in the pages of tho journals. Bomelimes in¬ 
spired editors commented thereon, with results that 
iuereased tho sale of their imiiers, and decreused the 
sale of the intentionally comic weeklies. 


A Co-op«wtiTe Board 


S EVEN Massachusetts towns co-operate to git an 
efficient public health service that no one of them 
could afford to imy for by itself. They abandoned 
all or port (os the^ desired) of their other public health 
resources, and put their medical Inapectton work In the 
bands of a central organization under ProL Ptietps of 
the Massachnsette Instltule of Technology. 

This seven-town organization (tYellesiey, Framing¬ 
ham, Weston, Needham, Melrose, Winchester, and Can¬ 
ton) engaged an administrative officer, a chemist and 
bactorlologist, a plumbing and Hauttary Inapeetor, and 
a corps ot aaMstants. And theae men have all been 
worth their salaries, many daies over. They have ref 
nlar efiSoe hoars, which they keep tn each of the towns; 
and iltey maintain staBoos at otrategic pidnts, from 
which they dlstrlbnto such things ss antitoxin for diph¬ 
theria patleBte and virus for vacetnatloo. They make 
dtagDosaa ot diphtheria, typhoid fever, aad other Infec 
tieua di aoa se a by telephone, and than the diwtiwe ekd 
go ahead Ijitentgently and troet the patienta. Thfit is 
the wdy the hoWth of 86,000 people la safeguarded 
Thaee seven enterprialiig towna have ta fMd A hedUdi 
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idMW^ts a Mmnt inu« of tbe 
, U«mt$, iu'K, SMmeily, F. D. Ev«r«tt, 

11 ^ A, Ptiae, AmrSMl Mimt expenmont* of tbein 
npOa Ibe tuMtr iosiidfttion ctf elec4iri« wolrint at«a«)l« in 
tbey ahow wiukt «n eaormoua aaving of titmrgy may 
by the uM of better immUtion againat the 
aicllj9*l n41»tk>o of luwt. They ftad that in an oven with 
thaooiuwuaption waa^ waiU per^iagree C<m- 
tiantde aa agidaat 35 watte per dagree with double walls. 
frliM tlwi apaoe betwwea tjte walla wae paokod with 
eottou VMte, the eneicy oonaaiuption wae reduced to 
US watts whUe with a paoking of ^neral wool, this wae 
iotmad to between 12 and 13 watts. 

ifevel VeatiaUea Indteator for TarMne Driven Oeae- 
ratefa.~-Appreoiatlag the importanoe of maintaininK a 
eoaetant ourrent of cooling air through a turbine genera¬ 
tor. the United Eleotrio light and Power Ckimpany of 
New York faaa devised an ingenious indicator to ahow any 
interraptiona in the cooling eurrent A pilot lamp is 
provid^ in whose oirouit ia a mercury switch. This 
awiteh k bald In okwed position by a jet of air from the 
air duet Mowing sgainst a vane on the switch. When¬ 
ever the ur prossuie drops, the pressure on the vane is 
(lonraspondiiigly low^wd and the switch is opened by a 
oouater weight. Thus the pilot lamp is extingukhed in- 
dioating to the operator at once that there is some trouble 
with the air supply for that particular generator 
A a wg e ea ’a Dhdataif Kod.—An ingenious method of 
loca^ag iveei^ in tissues was recently desenbed^y G 
H. Monks In the BotUm Meduul and Surgical Journal 
First the buried needle U niagnetiaed by passing a 
magnet over the loeality where the needle is suspected 
to be. Then another needle, suspended from a fine silk 
thread, Is passed over the same kxsality, when the poles 
of the buried needle will attract unlike' polos of the ex- 
aming needle, causing the latter to swing around parallel 
to the axk at the buried needle, and if one pair of poles 
k nearer than the other, there will be a corresponding 
dip «if the examining needle, somewhat Mter the manner 
of the “divining rod.” By this means the location of 
the buried needle may lie determined with precisian 
Thk provides a far simpter and readier means of locating 
a buried piece of steel than the use of Rfintgen ray ap¬ 
paratus. 

Vacaum Tuba PretectiMi for TeleptMMie Lines.— 
Writing in a reeent issue of the KUktroUchnueKe Zttl- 
neknji, Knts Huhroeter descrilies a type of vacuum tulie 
whieh can be used to pnilect telephone linos against 
voltages as low as 130 The cathode of tlie tube is a 
fused jdluy of potassium and sodium, while the anode, con- 
akting of an aluuiiniutu rod surrounded by a protective 
tube, projects down to within a few luilliineterM of the 
cathode. Tiie tube ismtains cither helium, neon or 
argon or a inixturo of these gaees. at a pressure of one 
to throe millimoteTH. If by any aof'idenl the telephone 
line should iHMVJUie charged with more tlmn l.k) volts, 
a brush discharge would take place in the vacuum tulie, 
causing sufficient evaporation of the cathode to prodiie«> 
an are and this would allow sufficient passaflv' of eum'nl 
to melt a fuse in the line. As soon as the dangerous 
voltage is interrupted, the vacuum tubi' is automatically 
restored to normal conditions By another nmingi<inent 
the anode of the vacuum tube connects witli tlie hue 
through a coil of high resistance, while the catlKsie of the 
tube k ounneclod, of Course, to the ground When the 
critiaal voltage k passed ourrent passing through the tube 
also energises the ood thereby attracting an annature 
which opens a switch in the line. 

C«iM«atric Wiriug.—The question of ailopting the 
European system of oonoentrio wiring is occupying a 
great deal of public attention at the pri«ent lime In 
Europe houses are very cheaply wired by the uie of con¬ 
ductors consisting of an inner ooro surrounded by in¬ 
sulating material and eoverod with an outer conductor 
that k bare. This constitutes the return wire of the 
oirouit and must be thoroughly grounded In dis- 
eussing thk type of wtring, Mr. S. E. Doaae recently 
pointed out the fnet that it k merely au evolution of 
our present system In thk country. The practice of 
Maeing the two oondnotots or oirouits within a metallic 
tube or conduit was Momsnrtly fcdlowed by a rule of the 
Natieoal Bieotric Code requiring that this conduit be 
contituious from outlet to ouUet, and permanently 
greundod, lest the insulatiaia become abraded and 
there be a kMUnge ftom the conductors to the conduit. 
But i* eentnd statuxu with a grounded neutral wire, 
tbero b pitetieaUy no ditfutwooe of potential between 
that WijU and the groua^ eoaduit Hence the in- 
Bidatipa ahctti tiik ashtral wire may be diapensad with 
or ea tile potantW wha to kwronee the maigin of 
Haring swrivstikl^tidaiKdnt there kiwrea^ 
why till beta gnMndUi vrite vritida the conduit should 
wttkahd^ be used in 

Ito Stadia, 11(wwd«ridw»ht.t^ 

tbta'tittilMaiqit it b tipatln Germany, 

,tiM«e ma- 

' tbo copper 

riihhdr tactile insutatioti. 
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The PtMeatioaa ef the Carnegte laatUution amounted, 
up to the otoMpf 1914, to 276 volumes, aggregating mure 
than 73,000 pages. Of these a total of 132,430 copies 
had been distributed. As the Institution observes a 
very conservative policy with regard ixj the gratuitous 
dktribution of its publications, the above output in¬ 
cludes copies aold to the total value of about $1)4, (KX) 

Pre-Uateric Man la AastraBa.—At the recent meeting 
of the Britkh Association in Australia Brufessurs Kdg«H 
worth David aad Wilson deseribed a completely nun- 
eraliaed humaa skull found near Warwick in the Darling 
Downs o< Qaaepsland. It probably dates from a iieriod 
when the great taaill nuueupials were still living and 
earlier than any other hnman remains hilhcriu rmind 
in AustmHa. 

Prices of Cheadeab KlUag.—The prices of a very 
large number of Miemieab that have been affected b\ the 
embargo on German commerce have advanced tremen¬ 
dously of late, and even at the exorbitant pno<*s quoted 
there k very llttte of any of these articles to be had 
Carbolic acid has gone from 12 cents a pound, wbohv 
sale, to fl.50; saltoylio acid from 30 cents to $I 60. 
phenaoetin from $2.76 to $8, and benaole from 75 cents 
to $4 a gallon Naturally alt potash salts have gone 
off in proportion, and now permanganate of potasli is 
quotod at 40 oents as agsdnsi 11 cents of a few inontlis 
ago, while there k a corresponding shortage and ad¬ 
vance in price of other aaha of this necessary chemical 

How Timber b Frequeatly Damaged. -Expenmeats 
at the Forest Service laboratory of the Department 
of Agriculture have determined that the slreugtli of 
a piece of wood may be seriously impaired liy sligiii 
oompreesion failures due to rough handling Dropping 
a beam aorosa a skid may cause a coinpressinn failure 
at the point at which the beam strikes the skid and it 
will be at this point that the i*eani gives way when it 
breaks under a strain too severe for the weakened AImts 
to withstand. Hitherto unaccountable lireakage in 
hickory wagon spokes and other presumably strong ma¬ 
terials are now atlnbuled to compression failures caused 
by wind storms in the period of growth or bv hanl usage 
in lumbering and manufacturing prooosses These 
compression failures show thenisclves in the form of 
little diagonal streaks or wrinkles across the groin, and 
are always a sure sign of weakntiss 

The Badlo-atmemeter.—One variety of l^of Liv¬ 
ingston’s poroua-oup atmometor, now so widely usc'd for 
Avaivoration measurements in winnei'tioii with plant 
physiology, is the radio-atmometer, the piirisise of winch 
is to measure the effective intensity of radiant energy 
as this influence evatwration from plant surfaces (os 
distinguished from the evaporating power of the air 
Itself) This instrument compnses two otherwise similar 
evaporating surfaces, one of which is white and the other 
black. The radiation falling upon the former is mainly 
refieotod, while tliat falling upon the latter is mamlv 
alntorbed The two surfaces are equally alT<*e((Ml bj (lie 
evap,)raling power of the air, ht'oee the difference Ix'- 
tweeo their evaporatlonal losses is an approximate 
measure of the radiation absorbed t>y the black one 
The results obtsuned with this instrument are more or 
less applicable to the study of evaporation from dark- 
colored plant surfaces under sunshine levingstou has 
recently improved this apparatus by sutistituting spher¬ 
ical fur cylindriesd cups. Urns giving the same angle of 
exposure to the sun's rays at all hours of the dav, and in 
all seasons and latitudes. 

Dees 8«a-water CenUin Free Carbon DIoxIdeT —Thu 

Department of Marine Biology of the t'armvgie Insti¬ 
tution has recently conducted a numlier of invehliga^ 
tions at iw TurtUgas laboratory with a view to settling 
this question The absence of free carlion dioxide would 
prove that sea-water has no power to dissolve limestone, 
and that solutioa has had no part in the foniiation of 
the lagoons of ooral atolls and barrier reefs N umereus 
samples of the lagoon water of the Tortugas atoll were 
analyeed by Mr. R B. Dole, without revt>aling the 
preaenoe of any free carbon dioxide. On the othw hand, 
Dr. Bhiro Tashiro has reached a different result from 
tests of this water with extremely delicato apparatus 
of hk invention known as the “ biometer,“ designed 
cspocially for studying the rate of motalHjlisni in organ¬ 
isms as measured by their production of carlxm dioxide 
This device utUtaes a drop of lianuin hydrato, uixin the 
surface of which orystsds of barium oarbonato form if 
there lie carbon dkntHe present in the surrounding 
atmosphere. It k so delmatc that it eiialiles (he in- 
vestbtntor to detect a quantity of thk substance as small 
as one ten-tnUUonth of a gramme. Dr. Tashiro has made 
the intorestiog dkoovery that oarbon dioxide is given 
off into the atmosphero from the sea-water of Tortugas 
uadAr noRbal btuoapherk pressure and temperature, 
and this leads to tiw mupicion that uncombinevl carbon 
dioxide tuif be pnsest in the water, though the ob¬ 
served idwnomena may be due entirely to the decom¬ 
position of biearbonatos in the water. The subject is 
atm tnider tavtatigatiem. 
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Aeronaatks 

A Compounded Aeroplane — In patent Ko 1,127,028 
Thomas Alva Kdisoii l.skc of Milford, Conn , shows a 
flying inucliinc in »Im h n plurality of flexible aeroplanes 
arc arranged in step-liki older fore and oft and so dis- 
postnl that no one <if the aeriiplatu's offers rosistanec to 
the adjaeent one when desi ending on an even keel 

Flying on the Ground \ n iTi'ation apparatus has 
iiecn patenteii In llmirv Salsluirv of Isindon, England, 
No 1,127.094, when in a ear is suspended above a 
Burfuv'e and is given net ions siiuil.ir to those of an aero- 
plani' in flight, and animaled pu uir,>s taken from mid 
air, are projev-led on tic hiirfa<’e below to ej>nvev the 
Heiisalion of an aiToplaiie to the oeeupants of the ear 

Air Compressed by the Psrsrhute Fills the Life Pre¬ 
server. .lo/.sef V'lg of VVitlierhee, New York, has 
palentiid. No 1,1.)I a eomhined parachute and life 
preserver in whieh diviees mav be operated to cause 
(he parachute, (o open anlonuilleallv lii descending 
air is forced lev (he descent cef the parachute through 
suitable passage’s and joints into the life preserver wliieb 
latter mnv encircle the wearer in tlie usual innnnc-r so 
that the oiM'rator will be grudiialh loweicd in ibe wab-r 
and whc'ti in the watc'r will In biiovccl bv (he life pre- 
sterveer 

Another Parachute Attachment for Airships - Anton 
Mayer of ('hic-ago. III , mi u puleiil No 1 12.5,365, su|>- 
ports a jiaraelmre nonnallv housed bv a phiralltv of 
frame members between front unci rear |«>rtions of the 
airship and in operation in ease of aeeideni the greater 
weight of the forward emd cef the airslii)) will cause siieh 
end to dip clownwardlv The safely cspiipmenl iirovlded 
enables the aviator to ehes'k the di seellt lev opening tlie 
Ignition cm-iiu of his engine and also effis'ting the* oiMiH- 
ing of the parachute 

A Speedometer for Aeroplanes -In [latent No 
1,123.2.53 O A Danielson of Ne w 5 ork eitv [irovides 
for determining the sins cl of iienal miu limes bv means 
of a direct reuiliiig instrumi nl whieh will do for the* aero¬ 
plane what the familiar siceedomelc.r cIcm's for an auto- 
inohile By his imjiiovement he sights and observes 
an objcs.t on the I'lirlli by a movable sight on the aero- 
[ilane Them, as Ihc' aern|)lani advances he- moves tlir 
aeroplane sight rearwardiv to suc-h l•\ll•IU as Ui keep it 
dirc-etlv over the c'arlh objes’t, and then determinccs the 
siMssi of rearward movcmc.nt of siicdi sight neeessary 
to kev'p It over the earth oiiject and this speed is the* 
s[xs'ci of tiu luToplane 

Aeroplane Operations in the War - Tlie uetivUy of 
aeroplanes cm licith sides during the war lias betm iKitli 
reinarkalile and sensalioual, not oniv iii the work of 
scouting and oliscTvalicm, lull also in iMimli dropping 
raids, and a iicitic ealile feature of tlusc' o|>eralicins lias 
liecui tile su|icTiorilv of Ihc' Kri nc li ami English machines 
over those used iiv the (b>rmaiis, which have, [inivwl 
grealh delieient in both s(ic>c'cl and ehnibing powers as 
eonijiared with ihcir opixiiic'nts In sevc-ral instance's 
rc'fKirtc'd the machines of the albc" have fairlv iiutflown 
those of their ad\crsanc's, which were so much fiistcT 
and eciulci climb so miieh more rujiidh I hat tliev wc>re 
able to outmiineiiver the tiinuaiis and lake [lositions 
of such advantage' tlial the cinlv sulety of the lattc'r 
was promjit flight 

Leaaone of the War .Aceciniing to a statement 
nuvdc'hv lianin d'Orev , in Enince 1 he machines hav c bcs'ii 
(Jivided into llircs'c louse's the destrover artillerv spcilU'r 
and Seoul aeni|ilanes On each of these- line's dev I'lopnieiit 
IS odvanc'ing ra[ii<lh The destrover c arric-s a gun and 
bomb-dropjiing machine and is of ilii' [lushc'r t.vpt', with 
propeller liehmd and gun forward, giving a wide range 
of fire in nltac'K and a grc'at advantage over the Oennan 
'TuuIh'S " wtiieh havc> the trac'lor serew in front (In the 
Bccoond class of acro|ilani's, the artillery spotters, the' 
tus'ds are light armor, owing to the low altitude at which 
these moehines must fly in ubsc'rvalion —os close as 
l.OtX) imiUiTb At this height they oaii be- reached bv 
rifle hulli'ts, and protes'lion fnini lliesc' is nec'dc'd The 
destroyers fly twice a.s higli and iic'c'ci no armor Nc'ither 
one of them has had reason to fear Ihc anii-aireraft guns, 
which arc' very inaccurate in aim The s|Mjtters also are 
csjutiiped w'lth wireless ai>paratus c'liabling them to ke«p 
in constant eonimumc'atioii wiili tlic' butb-nes to which 
they are altachc'd Not all of thc'sc' instruments are 
able to receive, but that is not of as much importance as 
the ability to rt'liorl ihc' c'licmv's jsisition and the effect 
of the Art' directed against it In speed it is important 
that ihc'se inaehines bc' able to fly slowlv when they wish 
to linger alsive a hostile jsisition or susiiecb'd position 
Thc'y also must be able to olimb quieklv out of danger 
So variable spwid is l>eing developed In the third class 
is the fast light scout, taking the' jilace of chivalry m 
reeonnaisanee and bearing despatches that cannot lie 
trusted to wireless These are onc'-man maehlnes with¬ 
out armament'Other than the pilot’s rifle or automatio 
revolver, and moat of them are' making little more than 
80 miles an hour The higher K|>e«'d machines have 
limitations in larding, and there art' a very few of them 
in use, principallv in the neigbiHirluxid of Pans, which 
k wall iiFuteotod by aircraft. 
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to (iirsooH lire X-riucd lit'fore liciiiK Hc- Searching for contraband in a cotton bale rendered tranaparent by mcane 

ceptod on Jtrltlsli Nldf.N Not ioiig ugo we oi X-raya. 

llluNtriit('d fill' (ippiirntiiH u'«'d In Now York 


tratiM an 

nttua aboard the tral»| «*• nAttHir Id 
prlurlrile to tbat of ttui flntf aWttMM. VtM 
motor generator ou ttoe tmln la iWMttad 
on ao rolte direct tmcM^ from Hie oar 
lighting generator, wMeh cdritaa m Ita 
line a net of atorage celte. TWa aioter 
generator draws aboQt 46 iHiDparfM, aod 
suiipliea CHX) cycle albntiatluft owmnt gt 
2B0 V0it« for the radio tranamlttor, InOlnd- 
lug a 10-unit epiencblng gap. tone 0ata 
Jar condeiinerH of snltable capacity eludi, 
and the uaual radio tranatocPtonk 

From a moving train to a fixed stotton 
a itUtance of 130 miles can be covered. 
Owing to the low antennae on the pas¬ 
senger earn, a greater diatance than this 
has not been covered, bat measagea hare 
been rmelved frmn a fixed station over a 
distance of aoo miles. The aertala on the 
trains must be low on accomit of Hrldgea 
and other overhead Interfereneeo, The 
speed of the train, or Ita change of direc¬ 
tion while c« route, doe« not hare any 
effect upon the tranemlsirica and rec^ 
tlon of slgitals, and It is qneer that ocoi- 
munlcatlon to and from the train la not 
Impaired while the train la paaaing 
throngh tiuinels. 

The train radio service has bean naed 
for various purposes, such aa ngwrtliiK 
the nnmber of paaeengers on hoard des¬ 
tined to connecting lines, for providing 
additional, or cutting out oar* at divi¬ 
sional points. In ordering an ambnlnnoe at 
next train stig) tor iwrsons taken IH on 
u train, and handling comtoerdal tele¬ 
grams for passengers In one inatahce a 
telegram was filed by a passenger on the 
train for a ri'sldent In the cdty of Bcmn- 
ton, the message transmitted to Its des¬ 
tination, delivered, and the reply received 
by the sender In twenty mluntes. 

On April Ist last year a aiwclal train 
wjulpped with wireless telegraph, ran 
from Ithaca to Hoboken, carrying 600 


li,\ rcprcsciitutUcs of the Hritlsh government The 
vuliic of hill'll u Hi'uri'li was ilemonstl'ated in one eu'e 
by the illsi livery of four iKiiimis of lublier sheeting in 
eai'h of 17S bales of cotton waste Needless to say 
the I'onslgnment was refused 

Wirelesa Telegraphy and Railroading 

By U. D, Schedler 

rpHIC T,ac'kawannu Uullroad t'oTuiiain undoubtedly Is 
4 the first rallioint I'oiupuny to einplov wireless U'leg- 
ra))hy suits'shfulli 'I’hls I'ompany first made exiierl 
ments with tiie wireless telegraph and teletihone In 
KKtO, blit tbe iip- 
I aratns at tbat 


Noxeiiiber 21sl, 191.t At the (us'sent time tbe compaiiv 
has the following llxisl statluns 


Us-aUon 

Call 

Wave 1 
L'liKthti ftij 

Hota^of 

('apadty 
of station 

III Km 

llolKikoil 

'Scranton 

Utiutliaiiiion 

Buifalu 

WBl’ 

WPl' 

WBT 

WBS 

1 iOOO 

i out) 

toa 

170 

100 

2 


'Ihese stations are all tspilpiHsl with Mart'onl appa 


Besides these tlxeil stations several of the limited 


Cornell students Tim train operator handled 138 radlo- 
graius from the train to fixed atations at Bingham ton, 
Hcranton. and HotxAeti, for atadeuta who were on their 
way to their homes for Blaster. 

Tbe wireless telegraph can he dbpended on between 
fixed stations and lietween moving trains and fixed 
stationn There are many uses for tbe wireless tole- 
grapl) ill railroad train oiieratton. It enables tbe fUa- 
patcher to ('ommunluate direct with tbe train, and train 
orders can be transmitted as accurately and reliably 
MS by telegraph or telephone. 

The wireless telegraph serves as an auxiliary method 
of rommuiih'atiou, In addition to the telegraph and tele- 
phone. In the 
event of intermp- 


aiid not suttli'lcnt- 
Iv devt'loiHsI to Im' 
Ilf practice 1 use 
•Mr I, n Foley, 
w III! has cliiirge of 
t li u t part of 
the ra I I I i.a d, 
e X p e r I 111 (' ii t- 
isl further Dur¬ 
ing the cnilv imrt 
Ilf I1M3 towers 
were ens-teil and 
wln'less ti'U'graiih 
stations liistulli'il 
at Si'rauliiii and 
Blnghamtiiii, slid 
It was found that 
the service be¬ 
tween these iMilnis 
w' a a equally as 
satlsfaetnry as the 
Morse telegrapli, 
and could tie re¬ 
lied upon when 
the telegraiih and 
telephone servlis' 
was Imimlred. 

The first pas¬ 
senger train was 
equipped with 
wireless t e 1 e g- 
rui>hy, and mes¬ 
sages tranmnltted 
to and from the 
train and tb# 
fixed stations * at 
e r a n t o n •n4 
U i n g b amtoo OQ 



tlon to wire facul¬ 
ties, and has al¬ 
ready proved Its 
practicability and 
effieJency under 
such cooditioas, 
not only between 
fixed stations, but 
also between nov- 
Ing train and 
fixed stations, and 
tbe results ob- 
rained by tiie 
Taickawanna Ball- 
road during tbe 
past year have 
been ralnahl* la 
many ways. It to 
the intention ot 
tbe CDupany to 
extend the smloe 
over the entire 
system. 

Kacb station 
(wlrdess) ataaeh 
dlvtotonal ptfiat to 
located wlthta a 
few fleet of the 
dtopatcherls pf- 
floe; asd In treat 
eff total ^re fltlt* 
urea tm ahy jiart 

ittoetoaa ftatkKt.to 
Hawtd^ ,»•* 
8iA_«iwr- 
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U. 8. 8. “Utah" driring into a hearjr head aea in the North Atlantic. 


An Analysis of Our Naval Standing—I 

Strength of United States Fleet has been Determined by Temporary Emergencies 

By (leorge von L. Moyer, Former Seeretary of the Navy 


F RANCR, fourth br a naval |>ower laat ymr. hax 
token the place of the United Htataa, the French 
Ko>rermuent having expedited work on all ablt»n which 
were in proceuH of c-onatructlon at the time the war 
began. The Naval Intelligence Office announc'ed. Ia«t 
Jlnljr, that If all veaaela then building were completed 
French tannage would he greater than that of the 
United HUtea. 

On our part, we are not even following a programme 
of new construction intended to replace thoee vetwels 
which have been, or will aoou bo. condemned l>ncanw 
unfit for Mervl(>i> on account of age A feeble attempt 
hoe been made to convince the public that the Panama 
Canal doublet the fleet, but thte In an abeiirOlty It 
haa afato been said that by the time the prenent war 
la concluded the United State* Navy will be the first, 
the looses of the belllgerentn relegating them to lower 
rank In tonnage. Yet experts of the Navy Department 
refuse to ctmslder this decrease by attrition as Indi¬ 
cating a relative increase for the United States, b«‘- 
cauae what counts Is not the number of ships lost, 
but the number of those being added to the outstanding 
fleets. There Is no hope, therefore, that we can In¬ 
crease onr tonnage by a correspondlug decrease In the 
toimage of the other naval powera Furthermore, these 
loasea may remain relatively Insignificant, If viewed In 
the light of the naval strength of the belllgeretits Up 
to the time of writing the engagements of the l>attlc 
cruisers In tlio North Sen and ofF the Falkland Islands 
have been the only naval escoauten of any ootMsapveiice, 
but yet inoonsefiuentlal In mere tonnage. 

Tto moat serious thing abbut chr intaresta In the 
Navy is that the. advocates of the "tfiggsat" navy and 
the advocates of "no navy" are not defeating each other 
In the legislative debates on the naval aphtoprlatlou 
hlH, but they are defeating all atkempta to dlacuas lu- 
tellfgently the topic of natlimtl defense. 

i*amonalIy, I am not oottunltted to a great navy. I 
aim, however, In favor of a atroag feet with all neces- 
sasy anxltlarles. The attoalfiiffi, to the United States 
bMtaty, when even neutral Amertegn shipping la In 
dangat, shonld warn ns ^ is a wtae 

wsd that we oaa never |w«e to eggand enr for- 
enin ne m aftfce wlthoot tn >atln«l^'Wrry to pcotoat It 
0ttr leot. as It exleta to ttos gmnrfb of an 

IhWtoqRtotelF w r ptea w d kOItttoh. UM totat gnmth 

tto> la«ni meet Mnpoiary 

ntoi^iplWiiw a&a has m,!h oriaito* to the 

dtttena 

pf' titotod «totoa ahosld 

Wte J ihyto t h ^ povtorftt} dnoi^ to prevent or 


uusw<‘r any challenge to the couiitrv’s wWI-csiabUshtsl 
national i>ollcles It Is obvious that the alssolute 
strength necessary to a<'couipllKh this is u question that 
depoiuis u|s>n the national tsdicles of possible chal 
leugers and the force that they *-an bring against ns 
This forc<> Is relative and varies with their iiaxal |k>II 
<iOB and building programmes Briefly, our fleet shonhl 
1(0 the equal or suiwrlor to that of any isswlble enemv. 
and In order to arrive at any satlsfa»-tor.v eiaicluslon 
on this debatable itolut, we must base onr calculations 
uiHin the (areful estimates and foretasts of,the (lencrai 
Board as U> what would Is* the naval developmtmt of 
those foreign countries with which confllc-t might l«> 
probable. 

In 1908 the General Board formulated Its opinion 
as to what our naval development should tie, and Its 
forecast was that a fleet of 48 battleshliw, with the 
attendant leaser unlta and auxiliaries, ready for action 
by 1020. would acoompllab this result This forecast 
has proved, after many years, remarkably acc-urate. 
Meanwhile the abaence of any definite naval policy- 
which means congreaatonai oppoaltlcm to the recom¬ 
mendations of several administrations—has lost us 
second and thmi third idaoe, and If continued will make 
of us on Inferior naval power. 

During my incumbency as Secretary of the Navy In 
the Taft Admintotrattou. congressional opposition to 
the Navy Depaittnent's rooomniendatlcHis was gener 
ally based on the theory that the United States will 
never Itave a war. But history abows tliat wars esmie 
at tlBUBs with Uttle or no warning. The Kuropeun 
war was an aotiwltty ovomlght and In ten dacs as 
many nations were allies or enemies Ui what will be 
the most titanic struggle known to man 

A force at ctreomstances, over which the Uultod 
States has no control. Is beginning to Involve the safety 
of the lives of American clttaens ns well as tlie tiro 
tectlcm of onr Interests. Yet we roust not forget tii 
this ■instance that our Navy la the arm and meoaure 
of atrength of our foieigD policy and diplomacy, and a 
deficient navy will weaken both tbla diplomacy and 
policy. 

The ww haa ahoam ua that, commercially, financially 
and ItuhMitriaUy, wa ace not iaolated from Rurope, to 
say nothing Of toa rent of toe woiM, and the oi>eulug 
of the Panaato Oamd UMena tots isolation because it 
brittga ao JtttMh fUuign ahtpplxig almost at our door. 

In aaHtoWttoK tipoR a heat of forty-eight batUeshlps 
et the illto. Wttb toe «p(irspriato number of lesser unite 
and ahkUlariaa to cmnptete and maintain a fighting 
wlMde, and a ptowanti of oOloers and enlisted men that 


shall grow ami keep pais' with the iiKiicrliil flts't, the 
Geueral Hoard tcoitntivciv flgureil that this full slreiigtli 
he attained hv 1!>2<» Bnl ulthongh Itnlv’s naval pro¬ 
gramme extends to IPIH France's to lltJO, (Icrmanv’s 
to 1017. and ICnghmd’s existing law is to develop a 
supremacy of (10 |i*'r I'ent In vessels of the dreadnought 
t\|ie over Oeruiaiiv. the .Viueth'un pnssslnre has hoeu 
to risluee and disregard to a great extent the recsim- 
niendntlons of the General Hoiiid and those of the .Navv 
IteiwrOneiit when In svui|>athv with the General Hoard 
and thus fail to meet the lus'ds and leiinlrements of 
the Navy It will lie impossihle for the hoard’s plans 
to 1 h> reallxed by HfJO, l)<*caus<' the (>stlinates and ns om 
inendatluns for Iftlt! have alri'adv heeii snhmltted und 
Judging bj present Indications the rnllcsl Slates will 
gain little In the next four vears 

The building programme rccsanmernhsl this year dif¬ 
fers little fnim the recsimnieiidatlons of last year Sees 
retary Daniels follows tlie |m>I1c\ rei ommeiidisl hy the 
General Hoard, hut reduces the ruimlier of vessels 
askesi for His estimates Includi' two dieadnoughts, 
six destroyers, eight siihiuarliies (one seiigolng and 
seven ixiast-dofense). one gunhoal and one oiler Tiie 
General Hoard nssiuinieiided to the Sis'ri'liirv of the 
Navy four Imttleshliis subs'll destrovers, thns' fleet 
suhiuarlm>s slxtei'n cimsl suhmarlii«*s, four sisnits, four 
gunlsials, two oll-fnel shlivs, one deslrover lender, one 
submarine teiidei, one nnvv lrans|Hirl one hospllnl shlli, 
one suppl.v ship, und aerial servhs- to the extent of 
$ri.OOO.O(K). 

Granting that this iirogrammc Is- reis'iilisi for the 
next four years, the Uiiltisl States would in lirjO Imvi' 
forty-eight liattteshiiis, If repluis'ments Is- not ismsid 
ered or no age limit he jilueed on siuh vessels Hnl a 
navy must Ih' renewed every year, unit by unit, l>c- 
eanse warships become obsolete after twentv voars. A 
new warshl|i snivstlliit lug an old one dis-s not Incri'afce 
naval strength, though il may add n few hnndrcsl Ions 
to the total, tint merelv enabU's u nation to retain her 
normal naval strength with mislern espilpmenl 

Nor ean It tie for a moment conceded that the Hanaiuii 
danal will double the fleet, aa It has often bis'ii staled 
The canal will Im-rease the elllcleney of the flfs't some¬ 
what because It will reduce the time ms-essary to move 
a given number of ships from one coast to anothei. hut 
thbi rapidity of movement la not the eipilvaleiit of a 
numerical Increase of unite The m-tual advantage of 
the canal and Ite value to our Navy is something that 
can be deduced only In theory, for It Involves problems ' 
of strategy and warfare with which this article has 
nothing to do. The Panama f'anni will, in effis'l Ite a 
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Tiaval bnw, slnw t\ie tlm’klnp and repair farllltlea to Iw 
prtoldwl there for idiumerelnl veanieln will meet our 
na\ul rwiulmneutK In tlnu> of war And thla leads uk 
to the (lurstloii of naval hasos, to which 1 shall refer 
in due time. 

The naval Htiuidlii); of the ijowers last July was as 
follows. 


and Qthere whteh have t«eob*d tiudr limit wefttliMM 
and should be re|)UK»d. ProrteiaQ tor thla KpUioeaettt 
is one of the oricent reqalremeut* befoie us U w« *la1i 
to maintain a modern navy. 

Rut our detkdency ilea not only In tiie way of capital 
ships, but also with auxiliaries, materiel, personnel, nnd 
docks. It would be a iprave mistake to attempt to 



The foro«(iliiK lolilc refi ts ool.v to the couj)>leted lon- 
nnKe, Hiioiillnt' to the moiiN of the titllie of Naval 
IntelllKenie tin IliK Itiisis ne ouiito third liline, hut 
on the hasis refeneil to at the lieKlnnliiK of this article, 
that of veKKoN lu actoiil i oosti uctlon If conipletctl, we 
full hack, vieldliu; otir iihoc to I’liiinc At all events 
oiir lomiiii:(' of TtCi.l tl, < oiii|iiir<Ml with Fiaine’h tlNssht, 
Is Miscc)>llhle of leiliiitlon beiausc oitr fiKtircs Include 
the "lovvii " which will soon he letlied 'I’hls shlji must 
he i'p]ila<ed, hei iiiisc in utiiiaiiieiit |iioteition s|»ee<l and 
other i|Uiilltlcs she K not (it to tiike ii itlave In the line 
of hattle Needless to sjiy, the ‘ liiillHnii," ' Miissachu- 
selts' and ‘Oretfoii" me no lonv;er iin liidisl In our ton- 
niiKe list 'I'he "Keti rsm ite " ‘KentucKvand ".Mahnina' 
will real'll theii tiKe limit In Utlti, whili the •Illinois" 
"\\ Ihcoiisln," "Miiliie, ’ "Ohio," and "Mlshourr are due 
fill reiilaiement hv IhllO 

The lowest estimate which the rnltisl States Oovein- 
meiit should coiisiilor in the wav of a naval iirociamme 
is. In mj o|iiiiloii. three liattleshlps twelvi destiojeis 
with their temleis and the fnll i|Uola of auvill.ttles If 
we hullcl two liattleslil|is a vear wo shall lematn in 
oordluK to the IIk'Uh's av.iilahle lo tlie fuiirlh jilnis' 
provldisl Frame iIcm's not lose aiiv sldps in the i nurse 
of the present wai hut we must hem In miml that the 
>,’reiil jiovvers. espeihill.v Iluirhiml iiml Frame are 
maiiituliilnK strict sicks'V as to their naval i in reuses 

It is ohv lolls (heiofoii that onr proirrmiime will 
lend nowhere If it is tnilv the purpose of oui issiplo 
to have an ailecpMte ii.ivv The pieseni lisiiil vear has 


strenirtlien ourseUeN with additional battleshlpB with¬ 
out adiHjuatelv pruvldlnn for the requlsltea that eadi 
additional eiipltal ship makes iudlspensable. 

The followiiiK are the proportiotis of the rartoiw untts 
needed foi a loniplcte (Itrhtlmt fleet to eight batthwhtpa 
there should ho .'U destroyers, 10 submarines, 1 am- 
miiultioii shlij, - destroyer tenders, 4 fuel ships, 1 hcoa- 
pltiil ship 1 reiialr ship. ’J submarine tendera, 1 supifly 
ship, Hiiil 1 traimiiort. No delliiUe number of hydro¬ 
planes has lieen agreed to, but the board has recom¬ 
mended at various times that no llmltatioo be placed 
on the number of alriilaues to lie built eaeb year until 
the siiflielent unmlier for the existing fleet has been 
n>m hwl 

It Is very true that ship for ship and man for man 
our Navy is the tsjual to any other navy In the world. 
Rut II Is none the less true that we are not dlsensslug 
the relative merits of naval units or of individuals that 
I oiistitute the iM-rsonnel of the world's navies. We an* 
dlsciissinc the Navy, which means the total numlier of 
iiviillnble buttleeraft and (lersonnel and, Inferentiull}. 
.ill that KiK's to make np the naval cstublishiuent of a 

ITocissIliig from this iKiInt, tlvere exists a detleleuej 
III onr Navy, ns a whole, whl<*h ought to be remevllevi 
.is Mcoii as iioHsIble in onler to arrive at a b<>ttei 
'iiidcistaiidinK. the followiikg ehart will show what the 
delli lenev Is For the purisise of the eomparison sbiim 
iiiidei l■ollst^Ul■tloll or nnthorievsl will tie <-oUHlderev] as 
thoiiKb iivallable 



llh knots, ihi'v cmi oiitsiussl mn llilm,' in oidci that thev 
mav destroy (tic commerce of llic iiiemv mid not he 
overtaken hv a hnttlccship If is veiv true that the 

"lOliideu" ill fhiee mcuitlis liitllcicsl c oiisl(lc>rahle diimiige 
to British shippliii: In flu I’m lllc ami Imihiii oieiiii*-, 
hut the little tienmiu ciulsei wiis alvvavs In ilmiircr of 

iiits'tiiiv; II strom:ei aclversmv as ll eventually did The 

‘•Sydney" c niild nevei have* sm c i-.slnllv i lumpsl the 

•'Mimlen" had the lattei hec n .i JsiHSUton liiiltli--c miser 

The Navy I leiaii tmeiit Inis ..(iiil/ecl tin- value of 

this new lyis' of vessel hnl has not svstemiillially 
reisimmended Its ailoplioo In can \a\v owim; to onr 
eoinimriitlvelv Inferior slreim-th in Ic.itlleships of the 
dreadnounht tvjs', hut while remochintr this deth leiiev 
tills rsiuntry should also heitln to inilld hiillle i iiilsi is 
ecpial If not superior to those of foieltm inivle^ The 
Inellisloii of HUeh vessels In this cciniitiv's luilldlm; 
programme Is most desliahle, hut it should !«' mithoi 
lr.»sl In addition to the hat I leshljis needcst to nmintiilii 
onr jiresent hattleshlic siiem;lh lliivliig iin adeipmle 
numtMT of hattleships Ilf the first class is the most 
wouomleal programme In the end 11 imiv lie is'rtinent 
to remark that If we had had fcair more hHtlli»shlps 
like tJw* “flregon” mi evicendituie of ahout JH.I.OOO.OIK) 
—there would prohahlv have las n no war with Siaifn 
and we wwild have .saved ovei J.'-|(iti,(KH»,tKMi and the 
llvea ami proiierty that were lost 

Our Navy, therefore, esiH-clallv In hattleshliis of the 
first rank, does not Upeupy, as ean Ice leadliy si>en, a 
)>ennane»it thirtl 1 plnee, and whlli the niimertcnl 
strength aewns to laflve nothing to desire. It must la- 
remembered that It la made up of many am lent vessels 


The defleienev existing July 1st. 1P14. including as it 
did the hiillding programme of 1014-11)15, Is the de- 
llilemv that exists icsdnv As the estimates Mutimltted 
hv the Navy liepartment for lOlMOlO provide, besides 
two dieadiioughts. for « destroyers, eight or mig’e suh- 
miirlnes, one gindsiat and one oll-sbip. it will be readily 
seen that the deflelency of about 200 auxiliaries will 
reiiiatii with us for some time. 

'the foregoing table is based n|Kin a fleet of 42 battle¬ 
ships, whnh imliidi-s the "Iowa" The "Iowa" will be 
tweritv veiirs old next year and must be substituted 
with a new and mislerii warship The "Kearsarge," 
'Kenlm ky ” and "Alabama" will also reach their age 
Miiilt within two years, and their tonnage must bt< re- 

It Is iihvliimi Hull the programme of two battleshl|is 
a vear will not, tor the next few years at least, pro¬ 
vide an liK lease In our Navy, but merely for its rood- 
eriilratlon The sliliw retired can no longer lie rsim- 
piiled 111 elTeetive tonnage statistics A three-battleshi(e 
a year programme would jsTnilt an actual Increase lu 
e/Teitlve liiiltleMhIp strength, but certainly not to the 
Iiro)sirHons rts-ommended by tlie (General Board nor 
by lirjo. 

The nnifed States has no battlo-enilsern. To neglect 
them further would mean a deliberate weakening oC 
our naval strength, beennae swh vessela have a military 
value mil jwsible to obtain from other tyaies or com- 
IdnatloiiH of tyjies The policy of four destroyers for 
pueh battleship was advocated by the board ia 1901 
uihI consistently' adhered to fdnee thejt. The ratio is 
considered essentlsl to a proper balance of the fleet 




Uott carrying pahimea, and tlwsefloa*, . 

of standard anunuBltion ?a«»eto oasnut lifl,Jaelap«d 
eafetyc and five of them are retjttllfld. 

Insnflkient number of gunboats to ptxtvtM , 

the Berrice required for the protocttoa oC , 

InterMts to Oontral American and Wei< buUan 
as well as to the Far Bart. The utor Iwto, 

demonstrated beyond all doubts that Vui ,|SpjtortJi* 
toroluable for coast work, and the 
tlvoly uaod these shlpn along the Be^llau eoa<i. iUettr 
tlcnal sea-golug tugs would be tasatoaWe, aw) .tlwtlf 
should be furntebed on the baala of one tUf to «s*y 
four battleahips. 

Inannuch as there is no limit to the oomber Of Sttb- 
mariues that may be built In any one year, tt la to be 
hoped that our shortage of 30 wdll be remedied to doe 
tiiiie. The submarine Is a moat effective deCemtlve 
weapon, and Germany has used It with temarimhlo 
Bucceos as a weapon of offense. In this Hue it offers 


great {sasrlbllltJea for development Bat sahnarlMa 
will not. at the present time, decide any tursal war. 
The niUmate test of strength is the total nutobor at 
battleships of the flnrt line Today, to ttuatoer at 
marines, the United States Navy atanda tltlnl- 


Fint Aid for the CIgmr 

B EFORB a man lights a cigar he always baa to ««t 
or bite off the end to order that the dgiir wBt dmir 
Well. Even then the cigar occasionally does not ataofce 
ns It should. To remedy theec defects a certain o)*ar 
maker cuts off the end of the cigars which he mano- 
factures and Inserts a large pin about two lodhes to 
length and provhlevl with a head almilar to the tip of 
the cigar which was removed. The pin Is the #a»e 
color as the cigar and in no res)>ect detracts from Uje 
npiiearance of the article In fact, tlie casual observer 
would not notliv it. As a flrst aid to improve the amok- 
Ing qualities of the cigar it is highly eflictent. The cen- 
Mumer mertdy pulls the pin from the end of the cigar 
Olid then enjoys a jicrfect smoke. He doesn’t have to 
bite off the cigar cud and Im doetiii’t have to fuaa with 
the rigar to get It to smoke evenly and to draw well. 
This handy scheme haa delighted all amokera who have 
tried it. 


The Currait Snpplemait 

A MOHT valuable article In the current taaue of the 
SoRNTinc Aucairaa Hcm.xiiBNT, No. 2040, fhr 
April 10th, 1016, Is •The Ufe Study of Patlentii," which 
IMilnts out the deninibllity’ of knowing something of the 
previous pathological history of the patients in order to 
uudemtaud the real causes of the ailment to be treated, 
liistend of acting on the temporary symptoms. The 
imiHirtant iiaper on tlw Influence of Radio-Active Earth 
on Plant Growth Is concluded Raving Runken Rnbma- 
rlnes is a timely account of the provUdowii that have 
Iveen made by foreign countries for tlie salvage of theae 
craft in case of accident and the rescue of thrir crewa. 
The account of the industrial development of the 
United Slates as told in the Record of Achtovemout ia 
concluded. There is an liitoreetlng technical history of 
the Rllierty Rell, in luderiendence Hull, iti Philadelphia, 
nw new aircraft that cvwt Lincoln Reuchey bla Hfe Is 
descriticd and illustrated There is a valuable article 
mi Gyrostats and Their Ia>sMons What Evaryone 
Should Know Alvout Cancer sounds a timely warning to 
regard to this widespread and dangerous dlseaoe, and 
conveys most useful Information to the lay reader. The 
adrlce on the I se and Care of a Watch will totorert 
everybody. f>f interest in the general reader are the 
iKitee on Eugenics iiiul War. The mde on Color 
Hensitlaed Plates will add to the photographer’s 
knowledge. 


Buk Numbera Sdeirtifle AaMricwi 

Sufqiletiient 

W E beg to advise our readers that we have diaeon- 
tinned aelUDg numbers of the HcntHTinc AycaictaR 
HiTHUcMtflT dated earlier than January 1. IftMv We re¬ 
moved the flrat week In April P> the Woolworth BdUdlng, 
New York dty, and the change In our offices preclitded 
the cariTtog o< Isaoes of the SumaMisaT extendtog over 
a period of nearly forty .years it was, theiwtora, neeee- 
sary to tom over this portion of the barineaB to aonw* 
one who has apace for carrying so latge a rtoeto The 
H. ‘W, Wlhxm Comjtany of 8t) Uamoroneek Avomut* 
White PlaiiMk K. T., have been chtmea to take ean off 
Otfr bfiek anaiber bwlnetw. They have ttm «MRpi|«to 
atook and are ready to suigdy any of the baelt nniBbara 
at the atondard price of lO cento. Wo, flMMiMto CfP 
qiwM: that, to fntore, all udden BuKKtoiKffto 
aeot dtnet to the H. W. Wfiaott Cooqwnir thffMM -dir 
Mnnij k Ca Pieaae do not ordet Edmcitolffn 
ton ondertag ashscHpttonii tot kfo «etoRih«(ii A 
or the Btmarmc AiancAg |»i»n«itowr 
ccnttollBtoff aay otiwf aurtton. 
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rW,|l|i|itton to oat or two {irocseasMt wbi£h ore only of 
t tatofoot, nil tttMuiaf of oohw lOiotiwrapIiy 

ca^m «f acfAlortloBa at tbo t)itM>«alor tlworjr of 
vMoa, <|qpoit<^ on tlw ttet tltat wiy oolor oan bo 
iwttW toy « oemMwtloD lb tbe proper proportloiut of 
itbe iiin« primary eo)or»~Hro4, green, ead Woe-Tlolet. 

KCe two main metfaode by wlihdi tbo oomblpation 
Of colon can be eOtend and a color ^tnre pro- 
dqoM,, time Uiag tenaed, rwpeotlvely, tbe addldre and 


■Xte orlgiaai procen naed by Clerk Idaxwell to hl« 
fomow leCtate at the Boyal imtltnaon to isei wa« an 
addttfTe proceea, for be projected on a wreeo three Itn^ 
tern fUdea made from three nogatlvee taken of a colored 
ribboa by mennii of three lantems to front of which 
were gtaae trongba tbeee ctmtalnlng, reepecdrely, enl- 
phocyantde of iron, which te red, chloride of copper, 
wbtob la green; and ammonlo-eopper sulphate, which U 
bh»:'Haiet to odor. The three negatives from which 
the iantern slides were made had already been taken 
tbroQidi the same three eolntlons. Tbe lantern allde 
taken by m) Ih^t was projected by red light, that from 
the nagatlre taken by green light was projected fay 
green Ugbt, and that takut fay fatoe Ught was projected 
by bine tight, the three plotuies being superposed ooAne 
andher, so that a colored image was seen on the screen, 
of whkh the report says: "If the red and green Images 
had been as fully photugradied as the blue, it would 
have been a traly colored Image of the liblKin ” ThU 
imperfection of Maxwell’s result was undoubtedly dus 
to his lack of photograi>falc material appreciably seoal- 
tlve to any colors other than blue-violet 

Rinco this first experiment the additive process of 
three-color projection has Iteeu used by many workers, 
the best known lidng Ives In his famous "Kromskop,'’ 
which he modified so that the principle could ia> used 
both for projection on a screen and also as a view In- 
stTument to lie used by an individual ofas<>rver 

One of the latest applications has been the Oauroont 
thretHwKjr process, where three klnematograph pictures 
ore taken on film of the usual width, one over the other, 
through three lenses, the pictures being somewhat re¬ 
duced In height so that the thr(*e pictures are two and 
n (pmrter times the length of the ordinary black and 
white picture, the film being moved after each exposure 
through the length of the three pictures. I’rojectlon Is 
accmu^lshed by means of a very ingenious triple lena, 
each iMsItlve being projected through Its own lens ays- 
teni and filter, and registration effected by moving two 
of tbe lenses. 

An entirely different application of tbe additive pro¬ 
cess of color phntngniithy Is found In the screen plates, 
of Which the Iwst known examine la the Lumlfre auto- 
chtxjme idnte. The possUdllty of this method was first 
Indicated by Ducos dn Hauron In 1888, In the little 
booklet entitled "La niotographlc des Oouteara." In 
which be outlined many of the processes of color pho¬ 
tography which have since been realised in pracclee. 
The principle of the screen plate process Is to divide tbe 
surface of the plate Into a number of mlcruscoirtc filter 
units—red, green, and blne-vhdet—and then to take the 
irfcture through these units uiJon an emulsion from 
which a poMltlve is made either by reversal or by the 
ordinary photographic methods, this positive being reg¬ 
istered with tbe BcresB, so that where the emnlsion was 
blackened by exposora through one of the fitter units, 
light Is trausniltted through that nnit In tbe finished 
picture. Wuppose, for example, that a red object Is 
photographed on a screen idate. T%en, where the Image 
of tbe red object falls. Hght will paaa through the red 
filter unite and will affect the emuhtUm beneath so that 
11 wUl be blackened after developiMat, While where the 
emulaton was protected from tbe red litfiit by the green 
and blue unite which abeorh It. ao affect will be pro- 
dfMMd. Kow. U the deretoped Bejiatlve ^ converted 
Into a positive, tbe portions of It under the red filter 
unlto win be tranaparent, while thoee nadcr tbe green 
and btue Alter unite will he opaaue, so that In viewing 
the pi^ure tbe red object will he repreeeated only by 
the rad filter unite, (he other units hetog blooked out 
and Will ce&SHjuetitly appear rad. Tbe LumMre plate 
tep9hW»nhi tiijs proeese to Its stoiplest form, tbe filter 
aemm 4w(i|g coated upon glaas' aud the eoUMkia on top 
of tha aegMu, while the ovgatira rwelf 4a ravened and 
oogaMaafi lata « paamve, so that H nutiiw always 


?*liaaa of aulmr i*atairaphy. how- 

«yaa^.ta^'amhatlWfidvatMto«aa m^pandaetion ayawm, 
wllle^iiiMlnMa for m tnagtnttknl ^ tocauras, is to> 
iWf W.-alfiar .wwat, wiOa the scraen 
«f tfia fittar screen aw 
,fl0 af tha filter 
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Ity which an oot altogether desirable, so that the sul>- 
tractlve (ffo ee a ssB , although on the whole they are more 
difficult to work tiian the additive, have always lieen 
considered as offmlng many attractiona. 

The subtractive processes depend uih»h the generation 
of colors by tbe enperposttlon of the thna' comiilemen- 
tery colors—blne-grecn, magenta, and yellow Where 
magenta la superposed by yellow, we get prlniar.v red. 
the yellow absorbing tbe blue and tbe magenta the 
green light, ao that only the red constituent of white 
light la left Where blue-green Is superiamed uiaui jel- 
low we get green, the blue constituent lielng ubaorhoil 
by tbe yellow and tbe red by the blue-gre<>D, and where 
magenta la superposed upon bine-green we get blne- 
vlolet, tbe red being absorbed by tbe blue-green and the 
green by the magemta. Consequently, by auperiHislug 
the three In tbe requisite proportions, all colora can be 
reiiroduced The method adopted In practice Is to make 
three negatives through the three color filters jnst aa 
In the additive process, and then to print positives from 
these negatives In such a way that the Image consists 
of a colored dye, the commonest method lietng to print 
the negatives In blchromated gelatine (Jelatlne con- 
talnlttg bichromate and exposed to Ught becomes Insol¬ 
uble in hot water where the light has acted upon It 
Consequently, If a pleee of paper coated with gelatine 
ctiiitelnlug bichromate Is expoeed under n negative and 
then tbe film of gelatine is transferred onto another 
(iteee of paper or a piece of glass and the Imek of It 
nashed with hot water, the gelatine will lie left In Its 
full thickness where the light has acttsl strongly and 
has iienetrate<I right through to tbe back of the film 
Where the llglu has not i>ei»etrate<l completely through 
the film, the gelatine will Ite washed away so that Its 
thickness will he In proportion to the extent of the light 
iH'iietration, tiMt is. It will be a i*ompb>te isMltlve 
printed from the negative This film of clear g<>liitliie 
will, of course. Ite almost liolsllile when dried but by 
Immersing It In a d.ve solution, the dye will take In the 
proportion to the amount of gelntlii(>. and a color inisI 
live will result The three iiegatUes are i>riiite<l by 
tills process, tbe negative taken through the red filler 
lieliig printed on gt'biUiie which Is dye<l blue gre<*n, the 
one through the green filter on gelatine d\e<l magenta, 
and the one through the blue filter on gelatine that Is 
dyed yellow. When the thr<>c colored truiisitareiicb-s 
are ceinente<l together on tlie top of one niiother, the 
result comtdetely reproduces the colors of the original 
object. This transparency may Is* vlewisl In the hand or 
examined In front of an artificial Ught or projected tn 
a lantern, or Instead of this, a |>ai>er print rau^ Iki' made 
by stripping off the three gelalliie reliefs on pajier. and 
some very beautiful results have lieen ohtatm-d In this 
way The only objection tt) this process is that it is 
not at all easy to work. The ms king of the three nega¬ 
tives itself offers no dlfflculties, but the printing and 
dyeing of the gelatine rellefa, so as to get them printed 
alike and develoi^ed to the same eTtent, has made tbe 
process too intricate to lie a commercial suw'esa 

Obviously, one step In almpltflcatlou would be the 
substitution of two colors for three This has already 
been done In the Klnemaeolor additive process of color 
kinematogrnphy, where two negathes are used—a red 
and a green—and iMsltlves from these are projected 
alternately upon tbe screen, through nsl and green 
filters. The oolor rendering In this itnss'ss Is quite 
pleasing, although the correctness Is much Inferior to 
that of the three-color proews. hut the results obtained 
are sufficiently encouraging to justify the Is-Uef that a 
alight Improvement to color rendering over the results 
obtained by this two-eoior additive proexsw would l>e 
quite sattefactory for many pufpewes Now, an Inves¬ 
tigation of the otdors produced by the addition by suiter- 
jtosltion to projection of two nearly comidemeiitury 
colors has shown (bat a serious limitation to the range 
of color which, can be produced Is Imposed by the neces¬ 
sity that the two ootors used In the additive process 
sliould be nearly oomidementary to one another, because 
tbe whltM are {HOduced by the two colors together in 
full strength, and unlew they are nearly conu>1emen- 
tary, pure whites will not be obtained. On the other 
baud, Ifi a twwxilor subtractive process the whites are 
obtained by Uw abaftnor A)t either of the colors, while 
In the cave of fuU btoiUc, the colors would be of such 
etrmgth tturt atoMUt atar uolor would lie aatiafactory 
OokMU can tenaaquoatty b* used which are not exactly 
coaplammitarT, Ud under theae conditions a very much 
better ntiNte of (g>)on can be obtetoed than Is possible 
with the adiltira jumceas, ao that a two-color subtrac¬ 
tive proceea eheuM (heorottcally give a color rendering 
which, while not eo good a» tbe three-color process, 
should bd better than tbe twocidur additive process, 
and would probably be sufficiently pleasing for most 


purposes ('learly, the hlmploKt iMihslble siibtraellve 
process will la> one In wlilili the mlglnnl iiegnlhm 
themselvea are dlrecth tniiisfimueil Into color imwI- 
tlves; therefore, the slmplehi pohsllile color piocesh will 
be one in which two nc'gHthe-. tnken iiiidci two lilu-re 
were directly IniiiHformed into the piirllnl picl^llc'^ for 
the two-cohtr procehS, the red nc'Kiithe lielng liiriiicl into 
a greeu positive and the griH-ii iiegatne into n led po-l 
five, and the two then supeiiioHi'd fcice to faco lo mnko 
the completiKl picture Such ii jirocess would eniplov oo 
loose flliiis attd onl.v the minimum ntimlsT of glnMu 
plales, while there would bt> no triinsferrlng of plctmcs 
from one glass lo another The final dlftleully of regls 
tertng also Is rc-duced to a mlnimtiiu. Moreover if 
the original negallves cun Is* actualU transformed Into 
a color positive, we mnv exiHs't to retain Iti the ihisI- 
ttves all the gradation In the original negatives The 
gradation hy this pris-ess should coiiscKiiicmtiv la’ as 
good as ean possihl.v Is- ohtalniHl VIso, since there Is 
no scrc-cn and the high lights are rep:esonted l)> clear, 
titislained gelatine, the traiispareiicv of the picture 
should Ite e<|ual to that of a hlaek and while sniijesi 

It will la- noticed, however, that this proiawod method 
of working Involvevl one verv htg step which bad never 
yet lieen solved, nameh. the dlioci transformation of a 
negative in black silver Inlo a positive in whldi ihe 
silver of the,ni‘galivi‘ was reiiresented liv elear gelatine 
and the plaws that were lightest In the ni*gallvi‘ hv ,t 
full strength of anv colons! dve that might In* chosem 
the transformnllon being eorr(>ct throiighonl, so thal all 
Ihe gradation of tii<‘ original ii(‘gatlvc> was reprislnced 
in tile resulting isislllve It was this s|k>c1IIc problem 
of transforming a silver negative Into a dve* iswltivn, 
the working out of which made Ihe new two color 
process pcsvslhle .Mlhoiigh (he solution now ap|sairs 
situpli-, It 1111011(01 a great dc'al of exiswlmonl, small 
change's In llie procedure having much Infitienn' on lhi> 
resnlt, so lliiit a sallsfaclorv pnx'c'ss was onlv achieved 
liv conliimal exiH'rlments and changes In working 

'I'he method adnptc'd Is to make' the* negative's on 
Hiie<lall> preiwiesl paiiehioniatle plate's and through the 
correct (liters, and then develop tiie-m as usual Tho.v 
are then ehemilcalh tii'iiled so as to remove' the' black 
silver and li'ttvi' the' plate lesiking Just like a e'olorb'ss 
.sheo't of gelatine', shovvlng no sign of an Image' \\ he'll 
this pliile Is put Into the siKO'lallv pieiwresl die bath the 
(he geo's Into Ihe gelatine ineest t'ltsllv where the' silver 
was ahseiit In the' negnlive', thal Is, whe're' the're* was 
le'Hst light In the eirlglnal iilioingiaph or in tlu' pint re'ii- 
rc'senteel ti.v eie'e'p shadows, while in the juirts corre¬ 
sponding Id the hlgh-llghls, wliere' there' was much sll 
\(*r In Ihe negative, the' die' is'iieirale's more sbivviv, so 
that as the die slovvl} eiitc'rs the fllni ihe oilgliial 
negative Is Iransformi'tl Into a positive presineesl In a 
colored d.ve While' the one colnr is made In lids vvii.v, 
the ceimpanlon iilcture' is also dved In the olhe'r coleir, 
and the two, whe'ti plats'd together, make the flnlslied 
picture The process Is thus see'ii to ts' simpilcitv Itself, 
the novel point of It lielng the me'thesl which has Iss'ii 
worked out for transforming a hlaek and wlilfe iit'ga- 
tlve Image Into n ceiloresl d.ve' positive Since onlv (wo 
colors are iisesl In the prors'ss. It Is eebvlnns that all 
colors cannot lie correcllv re'iidere'd and the' ceilnrs for 
which the jirocess falls are the bines, violets, magentas, 
and purples Light blws aiMs'eir blue gns'ii, and violets, 
black, iimgeiities appetir pink , and jiuriiles dark bronii- 
ish-re'd On the olher hand tiesli tints of all kinds and 
all shades of ^><1, orange or gres-n, gravs and hlaeks 
are well rendeiisl ,Vs these are preslomlnanl In peer 
traits, the resulls are verv sutlsfjlng fen this e biss lef 
work Many of the plctun*s apiiear to show bbies very 
W’ell. hut this is liecause bv esinliast wiili gres'iis blue 
greens baik blue, and e'siKs'tallv b\ iir(ill('l,iI light the 
e.ve is aecustomed not to e\|KS‘t verv nine b ef lilnes 
The failure in eolor n'lieb'tlng Is mere obvnins lev dav- 
Ught, and liecause of the Importune e of gre'e'ns and lilues 
in must landscaptss, tin' press's- Is not suitable foi land¬ 
scape work The pictures appeal at their Is'st when 
placed in a siss'lal Illuminator, giving a much trtier 
oolor rendering tliao wlien vb'vvesl bv (lav light The re¬ 
sults olitaineel are iK'rmanent. the colors lielng fast both 
to light and heal 

For the praclh'ul work of this process It Is nes'essnry 
to have a isiwerful light in the studio, and e\|s'rietice 
has shown that the platesv can lie ts'st workesl bv tbe 
use of artificial light For this itvason a siss'lal elec¬ 
tric Ilghtiug s.vsiem for working the priH'(»sK has lies'it 
designed. A came'ra may lee usesl by wlilcli one of the 
negatives is reversed in position (•euniainsl with the 
other. BO that when the two jilates are put fao* to face, 
they will register Or the pictures may la* made lu ait 
ordinary eumera to with h a re|a'atlng buck has hts'ii 
Wonebma on oage tiO.) 




SCIENimCAMmiAN 

A Submarine to Salve a Submarine 

How One Underwater Craft Could Aid Another in an Emergency 
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T he fouiidt-riiDc of t 

tthows how hu'kj w'( 
IwreJ with other natloii 
ThiH C-ntUHtropho likowiKi 
thul udequiitc 
Hueh cmerKenclo'i I'oitii 
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>\lded for Jnsi 
not a hoiade',' 


By Robert G. Skerrett 

weljthtpti hoatHwaln'B chair 110 feet, and there Join the 
Iieinlanta of the fotiuderetl veuael with thoee of the 
salvaKe aiihmarlne at the i>oUit8 C, V Then, the re»- 
enliiK boat would take In water ballaat until aho wae 
jiiHt liwuKh, and her cable clampe, operated from within 
the HUlimarlne. would Krlp the UftlnK pendants. By 
hlowlne out this water Itallaat and rlslnK to the surface 
Nhe would know that the Injuied boat was lifted free 


'itloi 


Thel 


aim In to leneue the men lmprlN<ineil In 
Hiinketi NulmiaTliieh. and, as thet put It, 

“if life In Iiresenl In a disabled Niilmiarlne. 
that life ean be Ha\ed and HH\e(l (pilokh. 

In an) weuttiei hIkuI of a pile bj ineaiiH 
of our tHjiilpmonl Tbe apparatus Is sim- 
[de. IlKtil. compact, and iiiHtanll.v avail 
aide It coiiHlNts of a eomblnallon of 
del Ices whieh Nepal atel\ Inue Usui In nuc- 
cesaful UH(> In Nubmurlnes of larbrns tviK'N 
for years In adtlUlon to Ibese, other de 
vices have la*en Invented and Hiipplli'd, 
which rendei I he combination capable of 
easy and stire oiKTallon " 

In abort, the olijis't In to make the 
poKltluu of the sunken craft known to vcNsets on the 
surface, to facilitate iinimsliale life prolrH’tiriK aid, and 
then to provide means h) which the dumuKcsl craft can 
Ik* sal'ed through the aKenet of anolher sulimorlne 
eriulpfiefl with similar apiiaratUH lONsentlalh, tlie out¬ 
fit consists of a detachable marker Imo) provided with 
an air host* coniie<‘Uon to the sunken Ixsit and iiichun 
for coupllm.' that lint* with the air st*r\lce of another 
Nutmiarlne at the surface, the huoj carrylnir also an 
electric signal light and a telcjihone Installation by 
which eoTnmunlcatlon can lie establLshc**! with the foun¬ 
dered vessel 

In rising to the surface, the marker Inioy carries with 
It two messenger lines of light bronze cable, which. In 
turn, are securf*d to the hcaw lifting i>endan1s which 
are equal to sustaining the load reiiresented by tbe 
sunken submarine 'riiese lifting /K*iidHiits wtnihl aver- 



The German salvage veasel "Vulkan.*’ Can lift 500 tons 80 feet In an hour. 


age 1115 ft*e( long with cjei 
detachahle shackles and 
imds ut their lower ends 
The salving suhmnrlne 
would have a like instil na¬ 
tion, and the mellnal of 
operation for the relleilng 
crafl would be us follows 
The rt>Hcnlng hont would 
lift the buoy atsiard and 
oia*n telephonic coniiminl 
cation h,\ means of the 
telephone, T, in the centra) 
drawing, and, If uers'MsiirN, 
would force down com 
preased air through the 
hose Haling unchoi(*d al 
a suitable isiint immedl 
ately aboie tlie injureil 
submarine, the relief hont 
would loosen her own lifting 
jiendants and drop them 
down through the salvng** 
walls and draw the pads 
on deck over the side The 
forward and after messen¬ 
ger lines would then la* se- 
ciinsl to the shiiekleN, with 
the pads i e m o v e d and 
pulled up through the 


f their npiK*r ends and 


of the bottom. Eluding that the damagt*<l craft could 
I bus be raised, th« relief submarine would give herself 
negative buoyanev of a few* imunds and sink gently 
down on the guiding lifting |H*ndants until she was KK) 
feet lielow till* surface Again, gripping the pendants 
h\ iiieaiiM of the cable clamps and once more exitelllng 
her water ballast, the salvage bout wouW rise to the 
surface and lift to that extent tbe damaged submarine 
Ijlng lH*uenth her The rescuing aubmaiine, under her 
own iM>wer. could carry her load to shallower water, 
where she would rciieat the first operation and grad- 
uallj get her Injured sister Into moderate depths, per¬ 
mitting the escai>e of her Imprisoned crew through the 
ineNlliim of the usual facilities provided for the imrpose 
possibh the wounded submarine then, by means of com¬ 
pressed ulr, could Ih* raised to Iho surface 
To this latter end. the air line is extended to embrace 
every seiwrate compartment with indlvldnal valves in 


each one of theae apaees. By a aidtsble amuigiqMnt, 
when more moderate depths are reached, thli air could 
be set free so us to drtve out any Invading watw t» Ctif 
level of the upper edge of the Injury i 
fore this, however, the relief air would t) 
sustain life only and would not be of a t 
SIHUidlug to the hydrostaticpreeaure without BhOUMIhe 
meeaeugor Hues not be long enough to permit tbe marfeef 
buoy to reach tbe surface, atUl t^at -buoy 
couM he swept for tatefully Just aa aoUMa 
lying below the surface are now dateoted. 
Once found, the messenger Hnee eoidd be 
secured to others lowered for the pUQwae. 
By following the latter down, provided 
the depth was not too great a diver oould 
readi the lifting pendants of the injured 
boat and join with them suitable salvage 
cables The main point is that submarine)! 
to-day generally practice In groups Just as 
they w’ould lie expected to operate tn tliue 
of war, so that vessels of this aort pro¬ 
vided with the Ingtallatlon here dusorlbed 
would, without delay, be able to heap one 
another If anything went wrmig. The 
prime necessity Is Immediate assistance, 
for otherwise life might be sacrificed. 

It was long ago realised by foreign 
nations that, notwithstanding the rapid 
anti remarkable Improvement that waa 
instantly Iieltig made In the isjustrurtloo 


iclls n 


attachiHi til buoys, /), /) 
,Supis»se the sunken sub 
marine Is 2.'ib fed (luwii, 
her d(*ck l.b feet iibovc the 
liotloui, and her lifting 
IK*ndnnfs cni>aliU* of rcncli- 
liig upward thus to wlthlii 
110 feet of the sui'face 
These pendants would be 
held vertically taut by the 
messenger lines diver 
could easily descend on a 
suitably constructed. 



A. salving aobmarlne; A', lifting poattUin; B, Mukso autaiarlM; CO, Ufttag pfiida«*i' ooan*gt«Js D D, wncfclag 
iHioya , S, air bom. F. roarkrr buoy on aalvlng aubmartoe. OsNTaai. IhuwtHa— T. t<KpbM« rowwctloci; L, elsetrto 
signal light. Lifting pendanu lying on dock, bat atUebad to measengar UUM by the Dal^aa a >ww * ^tyoth*^apoe^l inatiiod, 

SalTiuf subnurbiM. 


of submarines, accidents of Just the kind that has hap- 
IK*ne<l to our “E-d” were certain to oecur, and they 
began to make pruvfalou against th»»e emergencies. 
One of our Illustrations shows the "Volkau,” the spe¬ 
cially designed vessel that was built by Germany a 
number of years ago, and which has demonstrated Its 
value and utility In actual salvage operations Franco 
mxm followed Germany’s example and built a still 
more ixiwerful ship that is rapeble of lifting l.WIO tons 
from a considerable depth, while England and Italy 
made plans In the same direction The veasels built 
by France and Germany hare double hulls, after the 
catamaran style, so that the salvaged craft can be 
jiulled up between them by means of strong tackles 
lowerixl directly downward, and operated by powerful 
winches carried on tbe framework that joins the two 
hulls. Both of these vessels are 8<*lf-propelled. but tbe 
German Isiat has a tunnel that extends Us whole length, 
while In the French design 
the twin hulls merge into a 
single Ik>w, making a more 
seaworthy construction. In 
one of the German subma¬ 
rine Bfs.ldents twenty-seven 
of the crew were passed 
out through tbe toniedo 
tuties, and rising to the sur¬ 
face were rescued. No In- 
c 1 (1 c n t of the kind Is 
noted In the Honolulu 
disaster 


PreeautioiM Against 
Plague at Hongkong, ac¬ 
cording to a report from 
the American Consul-Gen¬ 
eral at that place, repre¬ 
sent a heavy item of ex¬ 
pense In the trade of the 
port, which la ultimately 
Imme by the American or 
other foreign conimmer. 
All goods likely to carry 
the dleease ate disinfected 
l»efore being offend for 
shipment, and all vesaela 
carrying them are disin¬ 
fected at least once every 
six months. An espedaily 
difficult problem la the dls- 
Infectlou and control of 
the lighters which an aw- 
esaary for loadlug gnoda In 
the harbor. The number ^ 
plague caaea regiatend In 
Hcngfcong last y«ar ma 
% 1 < 8 , but as SMI daati» 
from this (Uaetuiu igfffu nK 
portedL the nundwt* uf turn' 
wag donbtteM 4kuel^ aaailjf : 
than tkeuuiBb«rTk(||l>Mw' 


















A* the orehestra l»Uyed, lighta of changing hue Illumined the acreen. 


Color Music—A New Art Created With the Aid of Science 


The Color Or^^an Used in Scriabine’s Symphony “ Prometheus” 

By Harry Chapin Plummer 


March !W. wUnwwed a novel deiiarture from the 
convontlonul aymahonic prugramnie wbeu the UukhIuh 
H>mphony Orchcotra presented the tone-poem '‘l*mme- 
tlieua," of the Kuaalan composer Alexander ScrlaWne, 
with the employment for the first time, as an “orches¬ 
tral unit," of an Instrument for producing colors, 
dentguated hy the composer the "tastlera per lure” or 
“claetef lomlire" (colo^llght keyboard). 

The oolort! appeared, sltnultanoously with the retidl- 
tlou of the music, filtering through a mesh of fine gaute 
within a s(]uare framework at the back of the stage, 
above the orchestra, and were controlled from n key- 
l>oard, not unlike that of an ordinary piano The player, 
or oiterator, sat at the keyboard lu the IsKly of the 
orciiestra and, of course, facing the conductor. He was 
BO located tlmt he saw both conductor and siwns 
He followp<1 the conductor's beat and the “music" 
which In appearance dlflfered little from 
that of the “orchestral voIoeK" As In the 
conductor’s score, which had the part for 
the “tastlera per luce" at the top of the 
imge In the istsltlou usually accorded the 
part for the first violins, the "music" for 
the color-light keyboard expressed the 
Color requirements not In color terms, as 
"red” or “blue” or “green," but In musical 
notations, as “0.” “F-sharp,” “A,” etc. 

Ad arbitrary color-scale was employed 
by the composer of "I’rometheus,” c<irre 
spondtiig with a musical scala uism which 
the tone-poem was built and wlUch Is 
equally arbitrary la the "new”, tonal 
standards which It Itffpoaes, His tone- 
scale, witli Its cohif eiiulvalwits, follows, 

(1.Rod 

1) .Tq^low . 

E.Pearly ttlue * 

F-sharp.Blue 

A. Oreeu 

B-flat.Steely Gray 

HaroKHilr ccanWnatloDs of timed toues 
natumlly dmoandtHl cormpouding combl- 
naUoha of the various hues In the mesh 
upon wtUol) tl»e gaae of the^gndlame was 
oentemt, thd, ao, many vartattona pt the 
primafy titws and many tiffta ware ef- 
iPMb the drift of the nmalc, the 
etdoeg 'QiiiAiEigiid aad ttwolved by auper- 
poefttob, by Jnttapoattlon anftothbMriM. 

It ii hem that peeiBtar tNthd* of 

tM «6apeBltlon whteh was the amdltaa 
for til* mtperhWhit abonld he fwiniiad out 
ta hy the 


emattw itfiaesirte «t luht, 


heut, life, energy, contllct, and physlcjil mid mental 
iictlvlty. Maaically, It Is what Is known as a “program¬ 
matic” work. 111 that It affects to suggest more or less 
definite subject matter It lielongs In the category of 
w'hat a sister art would term "futurist" music, prlncl 
(wily because of the arbitrary tonal scale established 
and the striving of the author after a sispieiice of dl-. 
sonance and cacophony, rather than the more absolute 
barmontas of earlier and “orthisJox" ooniiMen-rs 

In marked contrast to the complexity of the tonal 
scheme, the color scheme, as finally evolved, iirovisl to 
lie somewhat simple In Its oiierathm and in its results 
The disadvantage of a fixed location for the colors was 
qnlckly discerned, ns the Illuslomirv and mystic effect 
so much to bo desired lu such a case was lacking 
The splendid n'sources of the Electrical Testing Lnbo 
nitories of New York were placeil at the dlsisisal of 
.Incob Altschuler, conductor of the Russian Syniiihoin 



Oiclicstra, for the preparations for the miislc-and-llght 
<‘on<'erl I'li'slon S Millar, general inmiager and secrc 
ljir\ of the l,4ilioriilorles, and past president tpf the 
Illuminating Engineering .'S(K'let\, jiersoiiulh suis'rvlsed 
the building and Instnllution of the aiqiaratus, and he 
was iissistisl in the pliiiining and < onstructlon by W F. 
I.lttle and In the pr(xluctlnn of color filters by William 
McKay, ami others of the Enboiatorles staff 
To ois'rate the color apimratus the player presses a 
k<-\ and tlml makes contaet In the dlrect-eiirrent eir- 
eiilt, which actuates a relay, closing the nlti'rnating cur¬ 
rent eircull on the hitiip or lamps, which arc coiiniH'led 
There Is one relay for each hue of light called for by 
the coiuiKiser, the iiumlter of lamps yarles from one 
to sl\ 

'fhe light of tungsten lamps is so largely ytdioyv that 
one lamp Mittlecs to pri>duc<' the yplkiyv hue. but little 
<d' this light having to Ik- suitpressed On the other 
hand y\hen det-p red or ylolet light Is 
(lestnsl It Is necessary to supfuoss a large 
iwiir of the llghi, liaivlng so little of the 
di-stred hui' that a iiundper of these lamps 
Is mss'ssary to gtye the reipiKIte intensity 
'I'lie lamps range In sl?i- from 100-yvatt 
yaeuiiin lutigsien to -tiHt-yyalt gas-filled 
tungsten, and all yveie siieclally made for 
this puriHise in nnusually small bulbs, nud 
supplied by courtesy of rhe (ieneral Klec- 
Irlc Company 

The nsjuirisl regulation i>f the lam|>H to 
yaiy tin* Intensity of the hues Is ohlalued 
by employing the reuetams- lu llie com¬ 
mon circuit feeillug all of tin- lamps This 
is oia-roled by iKslals, Just as liitciistty of 
sound Is (sintrollcd In a pianoforte or 
organ, I ho reaftance Is-ing nyinuitcd di¬ 
rectly Iwm-alh the Keyboard and dlns^lly 
foniieottsl yyllb Ibe i«-(bils Wln-roas, In a - 
piano tbo bauunei is brought Into Imme¬ 
diate contact yyllb the stilng, In this 
inhfiutnt“nt the hammer Is replactsl by a 
carlH)!! (sintacl , dcprs-sslon of the key 
brings tlds contact Into al»rupl cy)n>u*cllon 
with a corrpsiKjndliig flxtsl cotdacl, closing 
llie circuit and Hcluallng the ndny 

I'hicli lump la luclosisl lu an opaipie ron- 
ceidratlug reflector, which gathers a large 
part of the light and projects it upyvard 
and over the mouth of yyhieh are placed 
iS)lor filters These (suislst usually of 
three or four glass idates The flrat Is of 
crystal glass and Is seiiarated by alvout 
thris“ eighths Inch from the others for 
ventilation pur|H)ses, It tsdng obvious that 
a great amount of lieal Is generated and 

















The 14-inch Guns of the United Staten Nary 

T IIK att'otuimnyiiiK photciKraph mIw)wn oiie ot tlt« 
14-liK'h BUiiM of the now dreadnought “Pennayl 
vdiiln” In order 1o ci'e wane einieeptloii of the alw 
of IIiIk gun, tweiitv foiir iiieuiberw of the erew of the 
I’n'eldent'N .vinlil ' Mnvflower" Uiu*d up 
on the Klin to huie tholr phigoRriiiihN 
tiikeii with tile lilg engine of deKtruetlon 
ThH Klin wii'- ImiU at the WaNliltiKton 
Njuv Vtird It Una n total length of 54 
feel, and ivelghN tons. It throwa n 

f-hell of 1,400 iMiiiiida weight to an extreme 
dl.ataiiee of llltHKI >anis. In other worda 
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aeuger oar at It* free euit, WhUe the bridge ana iS 
gradaally rataed, carrying with It th« obaervatlon oaf, 
the entire apparatu* U Blowty rotated on a tonrtabla, 
which reealt* in a gentle eplral oonnte being given to th® 
ear, almnUtlng the gliding flight of an aer<H)lane aad 


e miles 


naw, whiih ttic 
1 hot) iMiiinda willi 
2,500 fiHit-aeeonds 
foot-aeeomls of nil 
gUes the Ttiltlah 
iuii\lmiim eleintlnii 
ahniit 24,000 larda 
1 hini’h gun la not 
powder (hiirge it 
(aiunda, ami at 1t),(H 
liieheb of Knipp an 


This 


I Iw 


ahlp 



1) yards llH .shell will (leiietnite 15 0 


This 







The paaaenger car on the acroacope la provided 
with two water hallaat tanka which provide an 
even balance for the lifting arm on each trip. 



A view of the towera which support the lifting 
ami of the aerooeope. 




Joy Riding in the Sky 

O NK of till' prominent features nf the “Zone” the 
(luinsrmeiit seilmn of the I’amima-Pnellle Kxpoal 
tloii. 111 San Tramisii), la a diwne di'sigmal hj a Chi 
eugo hndge hiillder whicli |a ealhal an aeroaeoiH', and 
yyhieh will eiiahle aeiiaatinn aet-keis to exiH^rlenee some 
of the pleiihlllPM of an neio(ilHne ride wltli lierfwt 


aenie 
IlK'loatal |>aa 


One of the big guna «f the new dresdeought: *nPeinuyhrBMla.^ 

giving the paMHcngers views In every direction ovef the 
HurioiiiiilliiK eoiintry. 

The entire atrueture la of ateol, and the roeehanleia 
la operated by electric power, a heavy concrete plat¬ 
form forming the foundation for the device. On this 
foundation la a double circular traek of railroad ralla 
(.1 feet til oiitalde diameter IClght four-wheel truetei 
on the ralla «-arry the entire structure, which revolvea 
aliout a vertical axla act In the center of the platform. 
Power for thla purpoeo la fiiriilahed hy four electric 
iiiotora iiiounletl oil, and geared to alteniato truck*. 
I'lam the framework supported by the truck* stand two 
piniiiildal towera that carry the trunuloDM ujicm which 
the elevating arm turiia when lifting the obHervathui 
<nr Tlila arm la alamt 215 feet long, while the oveis 
hiiiiging eounter-hulHUie Uwer la about .TO feet long, 
and carries an linmeniiie block of eoueretc, weighing 
ill the iielghlMirbiHsI of OtkMXKI lawiida, which baUlui'a 
till' lifting arm, car anil Ita UmiI of paamuigera ho nicely 
that the only laiwer ma-eaaary to raise the car la Just 
Mifhcleiit to ovcrcouie the friction of tlie tniiiiilon* 
Hems' two electric motor* of eleven horae-power each 
move the mana 

la a two-Mtory atruilure, al¬ 
ii by trunnions ami links ho de- 
?ar vertical no matter In what 
1 may be The load for which 
15,«KI )Nmnda. or one hundred 
average weight of 150 ikiuuiIh, but there 
accommodate comfortably about 1‘2<I 


A port etNwt the effeete W 
ttafl ehratw leiddi ^ , 

tniie the 'nfeee 'of the *««*. 

upM the lea dfibhtefec 
OMM leeiww nad 
(ng from a utmpte ejMt 
farther, wea to • pertorhttea^^'^, 
ftCeeHUng to Orlffou Had l6i!tih|MMV)i ehfaha 
vattOha. Vapors prodoeedi «t ,ef 

puttlag. Qu the tar on the Med hh«e idUh 
a bad offect, though it is hwe.. tHm»» fa 
seen .to-deiiend also oo the BatAHUi df 
trefljcun'the road and, too, tlM efa>- 
light, «hd this latter fevon the I>MfaNfa«h 
of lesloiiH Ornamental ‘ ' 

thtt .begonia, t 
turn the tar dust In these o 
the'leelouH seen In lea vest of ttfeiMk^ eUeh 
.leetves do not grow to fuii gfae, bat *« 
jdwerfed, and In genetgl the ttee fawfa Iw 
perltsh. liMtereut variettoi of tPaae ahfff: 
fans than others, for Instanee the ayeenMre 
la noticed to suffer less ihuButgR. f^tiefalag 
of trees occur* only after seveoU yearn 
Tairlug of roads 1 h uHueiiy done beoanse 
of Kottmioblle tmlBc, and the author leoooMNnde the 
fioUowlng precaution* so aa to cimcUlate the two oppoa’ 
Ing InteroHtH: 

Instead of a surface tarring, It is pvefMable 
to relay the ruud with tiie uhc of tar comMned 
with the road material, ho oh to avoid frequent 
tarring operation and formation of dust Wliera planta 
are found to suffer greally from the effect* of tar, 
another material should be used Instead, and teat* are 
now lieliig carried on which give jiromlae of fliiding 
wlmt la iiet'deil In tin* elaaa of bituminous and asphal¬ 
tic snlistiinccM. A radical solution would lie the use of 
concrete roads. 


vcrtlifll pixltlou Th,' 
rli mcrgi'S at tile tep In ii 
c lifting aril, plvyt» 


The oliservatlon ca 
tiKiusI to the lifting a 
sigiKsI as to ki'cp the 
IHisItloii the lifting ar 
the car Is deslgneil b 
IK'ople of I 
is actually 

paMseiigers, providisl they do not exceed the preserlbetl 
weight In oisler to as<s>rlalii this fact qulcklv and 
111 ciirately. and also to enable a suitable iKlJiistment of 
weight to Is* iiiHile wbeii the full itnmlier of passengei's 
Ik not carried, an Ingenious ooiistructloii has b<>(‘n de- 
\1 msI Two ballast tanks are hung below the floor of 
the lar, and yvheii It Is In Its dcpresseil isisttion these 
tanks dip Into a reservoir of water lielow the loading 
platform, and the depth to which they sink constantly 
wc'lghs and liitibutes the limd If this load Is below the 
normal an antomullc switch Is cUised. and an electric 
motor ojH'rat<>s a rotary luimp to run water Into the 
ballast tanks until the proiier balnnoe Is attained If 
on tbe other band the weight Indleatwl Is too greaU 
another aiitiHiialh devbs' oja'iis an escape valve that 
lets the reijnlreil weight of wafer run out of the tahkH. 

To carry out the idea of flying two eleetrlcally driv¬ 
en aeroplane |irois>ller8 are located on the lifting arm, 
Just under the ol,w*rvnllon ear; but these do not fur¬ 
nish enough iHiwer to lie of any asslstanee la lifting, 
and their effect Is purely psyebotogli'al. They probably 
inlsleud the passengers In a harmless way. and as an 
advertising feature serve to attract attcntliai. 

It Is Impossible to start the lifting or turning motors 
until the doors have been properly cioeed and locked. 
Then the cut-outs are closed, and the otieratlng swltche* 
put Into connection with the current First the lung 
arm carrylng. the car rises vertlciilly, but as soon as It 
Is high enough so that tbe cur will clear tbe surrouml- 
liig structures, the motors eonneied with the turntable 
tiuiks start, and tbe structure begins to revolve. As 
the arm riseH It also swings around. In Its ascent 
the car demTibes a great spiral. It re<iuire« about fonr 
minutes to lift the car to Its extreme height, ami the 
turntable makes one oomptate revolution In the same 
time, and In descendlug the aame uiteratlons ate re- 
IK'ateil it Is possible, however, to vary these raove- 
uients, for tbe arm can be at^iped before It has reached 
a lertlcab position, tud llten ivwung around either to 
I uuiplete tiJTles or lawic and fortli through a iiortlcm of 
a revolution, while the t>assengers enjoy tbe panoramic 
\lew through tbe plate glass windows which enttrely 
liieltMe tbe ear. 



Looking out from the passenger car of the amx 
scope at a height of 250 feet above ground. 

Tlw (wpsiity of tlio til 
windows arc used on a 
rnptod view It Is post 
tlon, the bay and a lar* 
structure l» revolved 



Ifae ItmujU «rtt «t tk* mmmt fa kpfa tit id 
engfa ef gfant TV fegheefa 

The tar 1* llftsd verttraily fnmi tb* laWUeg stttiM 
tfl ifaet <d tbe snrrouiidiug Htnietur**, flm th* 
t* welvws 1* a rfreta, AOTopNme pfawWW t 
the arm fast beloir the «r gtv» w IfafapNlfae' 
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Ihivd Ciroups in the American Museum of Natural History 

Woflderftilly Realistic Reproductions of Animal Life in Natural Surroundin^^s 

By Joseph William Griggs 


tt the Amerieao Museum <if Nat- 
um! 'Hlator}' to reproSuce nature tuithfulU'. 

'iSie trtiff, uauatonil dloitla;' ot other rears 
hM giWn way to the effective “irrooD" form 
of adCtafilttton. Of the ssany «rouiM completed 
ta mneht months, two stand out coosplco- 
oiwly—tha Wharf Pile Oronp and the Orl- 
aaha Oxomt 

As a fe^rodnetkm of nature and as an 
aitlatio piece of work, the Wharf Pile Group 
haa never been surpassed. It was constructed 
wider the supervlaton of Roy W. Miner. The 
baadlhiff of color and Ulumlnaaon haa been 
so skQlfnUr done as to produce distance In 
the meue above water and depth below. The 
oroap Is booed on actual obeervatlons by Mr. 

Miner and bis assistants at. Woods Holl, 

Moaa, and Mtowa toe animal Ufe of the aban¬ 
doned wharf ptlee. A 

A field model had to |>e made In the nature 
of a sketdbu X4vias speclmeDs of the cree- ^ 
tores of the wharf piles had to be taken to the labora¬ 
tory and kept ajlve in aee water. Studies were made of 
them with and without the microscope; dosens of 
aketebee and photographs were made. 

Hundreds of tentacles of the sea anemones, drrl for 
the aerpalold, and even some of the seaweed, are the 
work of the glass blower. The finest work In this line 
are the jellyfleh and the squid. The former la consid¬ 
ered a masterpiece of the glass blowers' art, while the 
pecnltar translucency of the wiuld’s body could be at¬ 
tained by no other medium The coloring of these two 
models was done by a Japanese artist 

Much of the animal life was modeled In wax and 
celluloid The accurate reproduction of the wharf pllea 
was the work of Mr. Ignas Mataasch, who also assem¬ 
bled and auchored the baodre<ls of separate models and 
specimens In their final imsitlons 

Hie coloring of fransiwrendea proved a dlfllcult prob¬ 
lem, Invdvtng the appUcatlon of transparent oil colors, 
selected lor penuoaency under strong sunlight, to the 
surfhee of glass covered with delicate photographic film 
(in the case of the transparencies represented above the 
water Uoe), and to the smooth surface of the plate 
glaas fur the submarine background Five succeeslve 
sheets of glass make up the submarine background, 
each colored in such n way that the daylight passing 
through the entire serIcM gives the effect seen when 
looking horlanntally through the waters of the ocean 
Actual oboervstlou In the sea Itself, with (he help of a 
water glass snd a submerged mirror, was the basis of 
the color scheme Fishes, squid and a distant pile were 
painted on the succasalve plates of glass, giving them 
the lifelike effect of api>earliig suddenly from the gloom 
of the green sea depths. The lllumloatUni of the group 
Is accomplished by placing It In front of a window 

The Orlaalw (Jnnip called for a vast amount of work 
To one artist was intrustisl the itatntiiig of Mount Orl 

saba and a forest _ 

In the distance. 

Birds had to be 
placed In realistic 
trees In tl»e fore¬ 
ground by othem. 

As a basis for the 
whole group ac¬ 
tual sketches had 
to be made in the 
Mount Orlsaba 
region. This group 
shows a section 
of eonntry which 
Is three miles 
high, and accord¬ 
ing to I^k M, 

OhapMAS. of too 
muWntij^ tp told 
m a toe 

oboiiiDea to tw uwt 
wtto toM« a 
oee toMi&^v« to 
lotvviiair iroffi 
-VKOi AJltte'. 

MetaA «' tletonto . 

jilik ; 

^ w*tor. 



(■imiitrv [lorlriivi-d 1 
fniin the Irdplciil f 
(if Moniil Drizahii 


tMteoa at home; a detail of the Orluba group ii 
of Natural Hiotory. 



Bounding? Operations in the Rhone 


the Hticiim, iiDil I- liitciiilcd fill the gii'iit 
eum Ithdiic-rarlH IimI)II ch’i'trl( |ilnMt liming In 

hIuIIimI II jiMlr Ilf iiimliiiini In the iImt, Kngl 
i)c<>r M I.iigcnn fnnnil IlnU the u-nnii 
inctliml Ilf Miiinillng ti,' Ihn n--( of hnimg tiili(“i 
(■(Mild not iiMill here on iicuinnt nf ihc inilnrc of the 
current luwl nlher conilitInni Hint till-, led liini to 
carry out tin niundlng Id Hie in-i' nf r.HN nnil tn diivc 
tIU'ni down lluniigh the iilliiilim In the '-nlid rm li On 
the pontimn-i lie innnnlcd .i inlc ili Ivei Inning nhnnl 1- 
fi ct drop The (irit mil M.n i.ncfnlti iininlnd ut the 
end, and II was ilrheii liilo Ihe ■'iiil h\ the pile(lil(ni 
When dnnn tn tin w.Hnr leol ii leinml rail «.ih at 
tuch(Hl tn the nnd nf the hi--t h\ ii -ipniliil IKh plate 
sniucwhal nil fnr railmad pranth e , Hinn the -mnniid rail 
«a'(drhen doM n In pnnnillng until lhn\ nn lunger sank 
The niimhcr nf sirnkns at c.u h iMilnt of snnniltiig varlol 
fioin l.lHg) tn I IKK, aiMirdliig In the naliirn nf ihn sell 
I'or Ihe whole nf Ihe iipslrean) prntile tliere were gheli 
nn h'ss than Is.tiKi siinlns When Ihn rails winit vqi 
farther, they were lirnl.en ntt lliish with the rl\er bed 


farther, they were lirnl.ei 
(’nlling off In (iMiainitn i 
n\plnsl(p had nn effis t at 
was hrnUeii off tliish In i 
li nglU Ilf rail sutiU in Hi 
nf alllO Inn at nai h nf Hie 
the prntile nf the i unr 


Ki feet sn that the rail 
(I heiidings Nntiiig the 
this gn\n the thickness 
H pnliits, so as to obtain 


A section of the Orixaba group in the American 
Museum of Natural Hiatory. 

runs the Ulo Blanca, the due hung tropical forest, the 
gn«)W-capped rirtsHlui rearing tie head Ih.iKlO f«s>( into 
the heavens The foreground shows such birds ns the 
motmots, troguua, isirrotB, tanagers, and big-beaked tou- 
eiins Kveo hnmmlitg birds sre hovering over orchids 


Deflecting Rays Downward 

T he troulile with glaring headlights on anti 
which has resulted In aiain aicidniits anil 1 
h'glslaled ngaliisl In some nf Hie Stales nf tin 
Is dniiiatiding full annntlon nn (he (inrl of ii 
Tlinre am a iniuihnr of din Ices on the niarkcl 
ent which arc <nnstruciisl In a win In diffusn H 
glare nf the lighls hut Hiern still inmalns p 
nppnrluidt\ fm Ihn iinniilnr alnng Hu“(n linos 
the liinsl jiininlslng nf Hiesc (lev lei's has Ji 
hiuiiglit nul In a Tnlnln linn 



h lack e (ling nr 
f I listing of the 
Inwei half nf the 


AalMola of the wharf piles—a remarkable model In the American 
Museum of Natural Hiatory. 
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■Hie Scientific American’s New Home 

T he flrut hoint' of the Scikwtipio AicmoAn was at 
No 11 Spruce Street, In New York city, whore it 
was cHtahllfihcil In lH4r> and puhlUhed hy Hnfus r<>rtei 
a soinewlmt erratic aenlus who fllleil Its eoliiniiis with 
many other matters than those Its title sucatsjtfsl On 
t>ctolM-r 20th lS4r>, the office was destro.ved h\ fire, anil 
puhllcutlon was suspended for two issues When the 
laitillcatlon was purchusiid hj the new tlria of Miinn iSe 
Co, composed of Orson 1) Munn and .\lfred 
10 Beach, In .Inh, IMd, the offli'c was moMsI 
to the old Sun huildlnK whleh then stood at 
the southwest corner of I'nlton anil Nassau 
streets Theie the pais>r i)ios|>eiisi foi a 
numls'r of years niitfl the old ipiarteis weie 
foand too small, inirthnlarlv foi the patent 
solleltlni: deparlinenl whleh had heeii esiali 
llshed New and euminodhms olhres wine, 
theiefore. sis iired In the ortKinal New 1 ork 
World HuildlnK at No ,17 I’ark Bow, at the 
corner of Beeknoui .Sfieel In which loiafion 
the puhlliation was moved lu lN’'ill, anil this 
was Its home until .Taiuniiv 'ilst, 1SS2, when 
the Imllillni: was eomplotelv destriped In lire 
I’ractleall.v all the valuahle iis'onls and pa 
is'rs that had Ihh-u neciinuilal Iok f a veurs 

Tlie iwrlisl from IsTiti to |SS2 lind lieen one 
of MiiUNual prosperltv foi the .SioNinn 
AMraii AS It hud Kalned readeis In everv 
part of ttie eoiinlr.v and In forelBii lands and 
had won for Itself a reputation as an aii- 
Ihorllv on lis'lmleal matters No time was 
lost In semirliiK leinpoiarj ipiarters, and piih 
llcatlon was continued wlthoul a break from 
No, 2111 Hroudwaj, at the eoini'r of Warren 
Stris-t Here the offices were raaintalnc'd 
until INM In that year the estahllslimenl 
moveil to No .'1(11 lliondwuy, al the eoriier of 
Franklin Strisd, where two eoininodlous 
Hours have hemi oeeuiiiod mil II now 
After thirty years at No Hill Broadway, 

It was felt that more inoilein ijuarlois were 
necsied—iiiiiirlers tliut harmonlxe with the 
character of the Si ikntific Amfriiapt and 
tho iMttenI soliellliiB of Miinn & t'o The 
Woolworth BulldltiK, Hie tallest and most 
tiiiKlern structure of lis kind In the win Id 
was seloctcsl as the new home of the SeikN- ^ 

Tine Amebk'an and of Munn & Co Two 
W'lnKS of a whole floor will now house tho staff of the 
SeiENTine Amebkan and the I’aterit liepnrtment of 
Munn & Co The new lioine of I he Scirntihc Amkuic an 
and Munn & Co Is not only more lonimiHlIous than the 
old, tint Is so well (Hptlpissl with eouveiileneos of all 
kinds that the InislnesHes of inihllshliiK an liiipoitaiil 
IH’rlislIcal and sotleltiiut patents can he i onducted with 
even ftreatcr effieleney than before 
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zontal strips of sheet Iron placed elJt lucbea alxive the 

The cnilonslj shaped wlndowH suesest a aubmorlne 
boat As a vehicle of dtattnctlon. the RleotH car 
piohuhiv would create a good deal of atteution ahevM 
P lull along Broadway, New York, on some bright 
sumiiici’s day, but that the general public would not 
INI re to hide liehtnd the narrow windows Is hardly to 
he doubled—for one of the most fiowerful footora In 



I Italy, It 


The “Torpedo” Motorcar 

T he romarkuhli shiiiasl motorcar shown 
comtwnylng lllusirfitlon has Is'eu luillt 
Is lefiorted, afS'orilliiK to designs eioliisl hv Coiiiil 
Marco Blcottl of Milan It carries, as will leadlU he 
iiiiderstiXKl, tho matter of streamline hoili design fur 
ther toward Its logical isaicluslon, although It stop>- 
shorl of the real goal In this coniiis’tion ll may he 

Interesting to point out here that as long 


•w home of the Scientific American—the Woolworth 

the evolution of a molorlai Is the deelre to "see and 


A Lijyht'weigfhl Electric Vehicle 

H lTlIKItTo the electric ideasure vehicle has not 
iH'eii a serious compeUtor of the gasoline car, but 
has filled a sis-cint flelil of Its own For despite Its 
cheaiim>ss of ofauathai, simplicity of control rugged 
ness and cleanlln(*ss. It has labored umler the handicap 
of a hlg storage liatterv that makes the car heavv and 
c\|a>nslve, giving onlv a llmitvsl siteed and radius 
But a new ehsuilc car has Just Ixsui announced which 
boldly alms to Invade the field of the low prh’etl gnso 
line car This ll e\i>ecls to do hy a radical stmpllflca- 
Hon of iiiochanisin that will (Ul dtfW’ti weight, making 
it possible to iis(> /t fat lighter tiultery, and thus rtxluc 
ing the handicap materially In this new car Hic dlf- 


ago 

A»4KF 


101,'t, 


AN plctlins] Hie 


the 


iioblle of ll 


losed torpedo, In 
and mndgiiaid' 
lie ‘streanilllie" 


fully im 
which even the vv tied 
dlsapiieansl witliin 
curve 

The Blcolll car Is tilted vvllli a .70 liois 
iww'cr four-ey lliidei nioloi, whieti en.ilil 
this torisslo on wlnsds to (over gioniid 
the high rate of so miles no lioui Heme 
Ing the streanillne liodv and letlliig 11 
ear go at top sisssl In ‘strljitssr sliii] 

Immediately reduced its spetsl to (ITi mil 
an hour. 

When one (onsiders the conslileral 
weight which such a hislv has. It imi 
lie regardisl as a reuiarkahle demo 
siratloii of the importnnec of wind t 
slstance at high sihxkIs The oidlna 
touring car, with a maximum sisssl 
some forty-five miles an hour, would proh 
ably show on increase of five miles or 
more, per hour. If a real torfvedo hodv were mounted 
on Us chassis 

Aside from the higher sixveds alliiined. Hie chief 
value of n l>ody such ns Count Rlcottl has ehoseii lies 
iialiirally In the protection from dust and ruin The 
front of the car can Ipi closed b,v means of a curved 
windshield of glass. ^ 

In order not to catch the air too forcibly with curved 
iiindguurds, the Rlcottl car 1* fitted with mere horl- 



A motorcar that look* like « submarine on wheels. 

ferential gearing on the drivdiig axle will he dispensed 
with and the driving motor will take Its place The dif¬ 
ferential, as all of our readera probably know. Is the 
gearing which pernilta one <if the driving wheels to 
travel farier than the other when the car la making n 
turn In the ordinary motor the field rematna ataflon- 
ary while the armature revolves, or the armature re 
mains stationary while the field revolvee But In this 
inolor both olementa will revolve In opposite dlrectiona. 


to, 

one elommt bolfif fioOBeeted to otUi khU of Qi* firtrittg 
axle and the other element to tha othAF Unit tli« 

power U ^vlded between the two hsiitm of the udo, so 
that Is taking a turn one may readier wove Caattaf than 
the other «a«tly In proportion to tte load. Of ooorse. 
If the axlee were directly counoetad to the armature 
and fields, reapectively, the two driving v^heels would re¬ 
volve In oppoetta dlrectious. But a very atmple gearlag 
haa been Introduced, haaed on a new mechanical move¬ 
ment, cvHuprlslng vme stationary gear, one 
rotating gear, and a “floating axle,” By this 
means a gear reduction of (R4 to 1 to Intro¬ 
duced betwT'en the motor and the driving 
axle, and tin* motion of mve half to reveraed 
with resiicct to the other half, oo that both 
of the driving wlKs'ls turn In the name direc¬ 
tion The entire rear axle with Its motor of 
2 hor»e-pow«'i weighs under 100 pounds, 
which Is even less than the weight of the 
common roar axle vvlth Its dlffereutiaL 
Of course, It will he understood that, owing 
to the nnlfomi tnmue of the electric motor, 
a much lower jaiwer to required than if a 
gaaollne engine were naed. One of these roar 
axles vvlth 2 horse-power motor was Installed 
on a car w'elghliig 1,810 ixmnds and proved 
sufficient to dilve it at a rate of over twenty 
miles an hour But a new car to being built 
which will have a total weight of only 1,300 
pounds, 600 pounds of which will represent 
the lead buttery. With this, no doubt a 
higher speed will tw obtained. Were Edison 
batteries used they would weigh but •WO 
IHvunds. It Is planned to revlucv the weight 
of the vehicle even further, making It only 
1,000 pounds, lu which case It would have a 
battery of only 500 iHvunds, the plan being 
always to let the laittery represent half of 
the total weight of the car. This to a higher 
pniiKirtion than now prevails, for the com¬ 
mon practice at present to to let the batteries 
represent only atmut ■40 i»er cent of the total 
weight of the car 

As the car to reduced In weight. Ita coet to 
reduced In even greater ratio, and It U fully 
exiiectevl that this car can be manufactured 
and sold at a price that will compete with 
low-priced gasoline vehicles Of course, It 
win still Ive handicapped In the matter of 
high spevxl and radius of travel, as well as by 
a scarcity of recharging facilities outside of the big 
cities, but It to believed that these disadvantages will 
lie far outweighed hy Its advantages Any material In¬ 
crease In the use of electric vehicles will naturally be 
foliovAed by an Increast' lu charging facilities, 

there to no iue<‘hmilsm connected wllli the motor 
cxcv^pl that contained In tho housing of flic rear axle, 
all the rest of tUe sxiace ordinarily ocriipled by motor 
and gearings can now lie nwsl for storage batterle* 
The motor ItsAdf can be run .it double the sfieed of pres¬ 
ent motors of the same horse-isiwer, because the speed 
Is divided Is-tween the two isirts of the driving axle. 
It Is designed to run Interchangeably as a shunt or a 
series motor by the mere pressure of u push button On 
hills It may Ik* made to act as a brake, and when certain 
speeds are exoeided it will act as a generator to put 
buck current into the botterv, thus greatly econo¬ 
mizing the iMvwer ston'd In the battery. Tlnfortn- 
iiately, at the pr(>sent time, we are not 
jiermlttid to give complete details of the 
machine, owing to the condition of the 
rwtents, hill we expect at a later date to 
take lip this suliject again and explain 
more fully this interesting develcgMnent In 
the electric vehicle. We can merely hint 
now thul this dlffen'ntlal motor might be 
used on gaaollne-driveii vehicles. A light 

1 1 gasoline motor running at constant speed 
I and d1ri>ct coniiocUHl to a generator would 
1 furnish isiMor to the differential motor tm 
1 the rear axle This, without adding much. 
If any, weight to the machine, would pro- 
j vide a very simple control of the vehicle 
' and do away with all the oompllcatioua of 
I gearing now nspilred The Inventor of this 
j electric vehicle to Mr Harry E, Pey, who 
j has as hto associate In the development of 
1 the vehicle, Pr Charles P. Wetnmeta, tt»e 
-* electrical engineer of wide r 


“An Exhouatlve Monognph «m th* 
Turgmlse,’’ by Joseph E. Pogue, bat Just been pub- 
llshed as the third memoir of volume 12, In the Jtemotn 
of the NatiimsI Academy of Hclenow. Altoffiigb tbw- 
oughly edenufic tn character, this tteattoe gppento ta 
everybody who Is Interested In the lofe of {mettw 
stones, AS the historical, mytiiolcgleal, gBfi 
leal aspects of the subject arc fully treated, ta 
to the mlnemloglcal, geological, and .f 

memoir Includes a large annotated bfbllogritliitf. - 
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PA'nKNnO) INVEQNT1QM8 rartalatnc «• Artation. tb<- proper Irnttrumeut < 

Thttt eehmiw owm to HI MuteDtOW. AUTOMATIC STABrUZIMO ABHOPUANE optlelun. for giilckl; 

-W. Hu.b«« aurt O. KpnWP, M Mala 8t. fo. profH.r apee 

- 4rf WWl tho Inmtota. t»M«» on appUoa- a*r<»«W, N, j Tbe operattja* part eonatUut hampue cahk-^' 

tips to tta AdrattlaUt Dwartmant of tba tag the propelling and halanelup mechantam, a» Ht. New York N Y 

aoWMWWlo AauauiAM. “* t>a«kot, arc aupported In a wanner eronre to linprovonioii 

, , . __ to permit the auppurting plane* to turn at rerilK. iind li«» for un o 

^MAIaIbc to ABV**^* Tarloua angle* under tbe Influence of air cur- ture wlieri'lii the enrd I 

‘*81om •<'''*“ thr’p^^.'”whTr,JriI' the Oliver li.Ttirul.g’' d. kIkii 

n O-tut ^ »*" NAPKIN K \ Iw 



ac«oiBpah)1iii( iHacratn ahowa a central atatloB, 
aw) the MAreat ooe of the aabtcrtbocN' autlona, 
thb Mb( a part of a lockout ajratatn In which 
tka aabaortbera' atattona are not prorldad with 
faluM aatoettoe awitcfaaa. 

. ^IIKD I^O^miCfea AKD ItKOOItOlEB.— 
’XkkJmm, 4 Stt l^rkgluo Ave,, Buffalo, 
I» tfiia ttM uvaa^lon raiataa to 
iWflMta nnMUuwa kaw rafer- 

^ 'a^,%im:nirtta«lartlt jtp ^ha attriap tor mM 


fancy piinta I 


proviaea a airmiure wureu ■uay oe imui fi 
Hhaited to the dealred form. aaM atnirtiirc 
being cunatructed aa an elongated article ar¬ 
ranged ao that a number way l>e neated for 
transportation or storage, i; 

AX DISPlety HTAND—C U. StwiiEL. i 
Prvor, Okie The-object* hero are to Itiiprove I 
and simplify tbe constnictloo of eatilMtIog « 
standi, racka or the tike, ao aa to be cumpara I 
ttvely InexiicnsUo to mabofacturo. to take np 
a ndDlinnm of floor apace while bavjng a tome 
storing capacity, and at ths aatoa tline holding 
the ax** In aiicta a manner a* to eBectlvoly dis 
play them, 

niBPUAI AND VBNDINO APPAJIATIIB 

P6B SPECTAt'LMH —D D Sni.[,ITSg, Eargo. 

H. D, Thla apparstua to for uae In atorea for 
dtaplaylog, aelMtlng and vending apvetaclea, 
eynglnaae* and almllfiT Inutraigeiit* of vlaion, 
and arrangad to enable a ctutoaaer who to 
Wtthout knowtodge of optica to raadHy aatoct 
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SCIENTtFKAkt^OU^ 


tlty, null ThlH 
for uDoaii< lUly 


thi> Utter fod to lit) nrnalKftnifitor, or 

<Uv 1(0 for lliml troatnout of niattrUI lu the 


form of a thlikrnrd pulp Mr aIho provide* 
a Hf rrrn In a Uundor oiK'ratitl I'V the woter 
which through the launder 

t’AMKUA A'rrAf’MMKNT- W K MPfJtoi 



of a camera, and mt»re partliulorh <<»mi>rr 



tiendM an attn(hineQt for antoniatioiilly oiMirat I 
liiK Mo Khuftrr of the »arucTa at tho expiration j 



ill of the operator | 

\\ TOMATIC HAND FIUKAItM A Fvii I 
IIHKJ, Wi ('liiiiul><>rn St, Wdni'Hti'i, Miihh 'I'lio I 


ilii' rftoU itprlnR ili'vlri' 
Ijii'i'i li Imk ri'arwardlj 


to pcnjilt tlie llml cnrtrliltjo In tli<» iimuailtnM 
til poHK til piiHitliin fur iMdng |iuiili(.'il Into till' 


lit till' iiini|ilrti' «ltlii1rn»nl of tin' liicvi li Mink 
mill llif llrliik pin i tirrlnil thnri'bt uin bn bail 
ffir n pHlrK iir ntlinr imr|KiKi*H, nnil wIuTi'bti thn 
burrni lau lie i|iiiikl} nnil ni'i urnly rastciieii In 


I'll ..Ill till’ frmui' 

DISK riOl.DFIl J A Makkii, Tiirrot HIiIr , 
Iniliith, Minn TIiIn Itivniitliin roliUn' tn iltuk 


biilili'rii lit tliii t> pi I iiiplnvi'il In I (inniH tliiu with 


fur luKtiiino. 
rn piirtlrulsr 


til rnpM iiitHtliin 

cm HIIKIl A VS VVABHfv, 1441) K llltb 


St. Hniiiklyii, N Y, N V Diin liiiprinI'lm’iit 


till’ lliljl I I thlTlnf iH III pnnllll 11 nllllpli lIlilllK, 


DiaterUil run In i rimlinil tn tnrvlii!; »l7i-« tint 
ntronilliiB n pri'ili'ti’niilni'il inHxliiiiiiii 

UllOdM MVCllIN'F- F W lUi>(t, I'nrln, 
HI 'riiC (ihjni I biTi' iM ti. prut Ml ,in i iinllv 



VAI.VIO .N 11 Cut iiiH iiiN, (hliiiRip St, be 
tween llnrtun nnil Uj Htn , FliiiburHt. N V , 
\ i Till oliji I t uf the present Inientliiu In 
tn prii\ lili n mlIm uhlili in nni'iiiatly In M In 


ripi u piieltlnii fnr tin pum-oiti nf fciiu, llquM nr 
nther fuel niiit iu nrruURi'il In permit i InHlutt 
friiin II iIIhIuiiI point Hint tn i Inni iiiitnmiitli kll\ 
In lime of ii lire w Itli n tliw tn ntnii the linn nf 
Itiilil tlirniiRli the tnhe 

MI'I.TH'I.K SJtiNATCIli: WACIIIM'' W F 
WliniMIH, llnx KHi, Miami, Ari/ In tlie preu 
ent Invention Mr VV'jlllama prnvhli'i Imprnveil 
fnrnu nf lUppnrlliiB lienrlDtin tor the nevernl 


on the frnroe nf the tleviee a. hnad)* ao aitiMited 
relntlvoly to the lever, that one maa aloito 
uutiiK the ilevlie laii no nianlliUlate It aa t« 
rimnve or repleee a valve from a illeBiantiail 
eylliiiler without tipping over the tatter. 

KOTAia KNOINB—K N Matt, IsaS Nor¬ 
ton Ave, IXm Mulnea, Iowa Ur Baty'k UlvoB- 
llon him for Itn ohjeet the pmvUton of a rotary 
eiiKlne Imvlng meann for opealoK anil eloaloji 
viilve'i In H I Vlliiiler a> a ptnton rutaton tberelB, 
Htiiiiii iH'Init eiipplteil to the ryttnder throaffb 
mil I ml lit the piatou nliaft ant] the platon and 
till i-tenin M-tug exhanated through a port In 
the other end of the platon abaft 

|•HMKSl'HE (iKNKHATOR—H. B PoaTBB, 
n2 Mnlii Ht IVnn Yan, N Y The luventton 
prnvldea ii preaaime medlaaa to be need for 
[Miwer piirpoeea; for example, ta the motive 
B«eiit In prime tiiovera of almoat any type; 
and It hits fur Ita primary object the genera¬ 
tion of the required prenaure In a manner that 
will avoid all waste and loaaea and make avail 
ahli- for the pnrpoae mentioned every particle 
of en.rgy genernted 

INTKKNAI, COMBUSTION KNOINK.—F R 
IUkku Birmingham, England Thla Invention 
ridntes to internal combuatlon englnea. aucb as 
are uami for protvelllng motor cytlea and other 
iiintnr vehliUn, and refers iiinrn partlcnlarly to 
the tvpii of engine In which a change-apeed 
geui la inntalned lu the trank i-aalng 

STAY ROI-T -1> J OJiaiaN, Box lOOa, 

tliulnrly to the flexible type of stay bolt aaao- 
I luted with a partition lu the boiler tor per 
fei Hog till I iri ulatlon of tbe fluid to be bented 



STAY BOLT 


It provides a stay holt and partition of simple, 
strong and dorahle i onstruetlon. which Mdt 
has meiiiiH fur readily Indicating any Injury 
thereto, and which will liiaure at all times a 
iinivirsnl tensile strength 

Ct ItUK'NT MOTOK --C ( CooKE. Alltaoii 

St , I Inward, I'R Thla Invention n-latea more 
luirtli iiliirlv III a lurrent motor, tncludtng an 
eiidleas rliulii suitably nioiiiited and larrylug u 
SI rlea of feathering wings or liladea whereliv 
In form the water wheel and a aupiMirt In 
wlili Ii the water wheel so cnnatruited la dis 


i earli nf the wings nr lilades 
nf the 1 lialu la auhjccteil to 
ln<le|>endeiit fluid jet during 


IFRItlNl', 1 W OBiiHiiN 10t» ('leveland 
|m Ynungstnwii Ohio The luventton relates 
In liirliluea nr rntarv englm-s to be operated hy 
any soltalde fluid under preaanre It enniprlaea 
a rntni fnriiieil of a lentral disk, having 
liiliiihir seitinus projeitliig lati rally from one 



on vehlclaa uaed for Ingpeotltw trnalDa Jt 
provides a devico arhiob ntjH limMtn gpeend-, 
lag tn the tuck by gt^pfii dh 'HtHOI. «t, th* 
plncen where the apre«imti« kM'^tlMmi 
TSAIN SIONAl/ «. 

AbUB, Ito Broadway, Mpw N. Y. The 

Improvement provide* a tyU* *Wm) 

In which the algnal la thrawn IMP 4»»««r pdal- 
tloD by mechantam epatnMb hy a W^t wtiea 
a tuln la oa a certain aectlM of Ur* tthok, the 
weight being utsed by a motor, when the train 
reaches tbe aaUI section of the track, to throw 
the algnal into safety ponttion. 


Pertolnlmg to SloeroMlwii. 

QOLF CLUB.—H. P. DigOa, Wallingford, 
I’a. This Improvement provliiteo a golf club 
arranged to provide tbe dMiretl rigidity In a 



OOLF CHIB 


portion of the stick or shaft adjacent the head 
with n view to cause the shaft to flex near 
Its middle to enable the player to drive the ball 
accurately with full force In the desired direc¬ 
tion and to prevent the head from liecomlng 
aci Identally detached when using the club 
WATMIl WINHH—C HoLBOtD. 8412 Bates 
Ave,. Plttaburgb. Pn This Invention refers to 
Inflated bags cuiimionly known aa water wings 
and uaed by p<-raotta wbo are enable tn awlin, 
and the main object thereof la to provide a 
means for conuectlon with tbe bathing aolt In 
order to prevent tbe wluga from eacaplng from 



WATBR wtKon 


th< bather, and to prevent tbi' wings from slip¬ 
ping to one side of the body Imth of thesi- 
faults Id the water wrings an now provided 
tending to decrease the I'nnBdrnce of the 
bather, particularly when being taught to swim 

04MK APPARATra.— I. F Still, 10# 
-Main Ht, Osslniug. N Y This Invention pro- 
I Ides an apparatus with which may Iw played 
a game which will not only iutereat the play 
ers, hut which will Instruct them as to goog 
raphlc dlvlalona and localities aud tbe principal 
products which are produced In tbe Mid locall 



«AMK APPABATtia. 


tin Tbe sngravlDg ebowi • plug vlflW nf the 
iMmrfl which la uaed In pilnytn^ tihe game ntUI 
ah'owtng tbe poeltloDa of ttw nmnlt tv^gginM- 
log aommodltiew. Bauh cnnl ha* tb* Mian nf 
It Mtnte or locvlUy, the name -of * nnifiMtftjr 
which tbe card r«pr«Mota and (he wamlg ladt- 
eating the beat method of Mjl|iiig tbe oom- 
oihAtr aad tiM e««t et mfmm, 



Invention employe tuaavefse chain ele a w n ta, 
together with means to aeoDre eafal alemeat* in 
poaltlon 2'b« devfve la made lu email aecdoiw, 
for uao as a boot over an ontside patch, or 
made to exteud completely around a tire nk an 
antlakld device aud tire protector. 

TIRE RRHT--W H. HotTat. Hobart, Okla, 
This Invention provide* a euppoct for nn attto- 
moldic or like vehicle provided with rubber 
tires for bolding the vehide In elevated posi¬ 
tion with the tires out of cutttact with tb« sup¬ 
porting siirfaro for the vehicle. Mechanism U 
provided for permitting the vehicle to be moved 
off and on to tlic support under ita own power. 

At'TOMOBtl.B H K A T I N a OBVIFR,—H, 
Ri’tti.e. cere of Roeedale Ornen Houiea, Uck- 
lug aud Michigan Avea, Covington, Ken. This 
Invention provides a device by meana of which 
an automobile may be heated hy the waste 
products nf lomhuatloa from tha engine. It 
provides a heating device tu which the pure 
freah air la heated thus dispensing With nil 
obnoxious odors It further provldea a beat¬ 
ing means which may be regulated so aa to 
heat the vehicle or not as desired 

FliRI, MIXINH DKVH’K FOB INTHBNAT, 
COMBUHTION KNHINKH—W. F. dSHnina 
and R. 1., Jknkins 4fN) Hemtnury ,ive. (Bnter 
Ikark. Itlcbmund, Vs An object here Is to pro¬ 
vide a devtie which may la* readily applied to 
the Intake manifold of lotertml cumhoatlim en- 
glnea of any standard make of autotuahlle wttb- 
ont neceasltatlug any changes whatever In tbe 
nnmher or ehape of tbe parts of tbe appnrntm 
to which the device la to Iw applied. 

WAGON LOADING APPiBATim—0. 
lUiaa, 141st Mt- and Rider Ate., Brona. N. T„ 
N Y*. The Invention relatca to npparntas for 
faclUtatlng the loading of wngnna with mate¬ 
rial, or for the tranafereoce of material In a 
pile tu anutiter point, tod It baa to deal more 
especially with a wagon-htadlng inaebtne uf 
that type which Is Itself a vehicle capable of 
Mdng tranapurted from place to place.. 

Dealgite. 

DESIGN FOR A HANDLH -F R Dlrgig- 
HON. rare of Hcitou, DlcMnson A Co. Hutfaer 
ford, N J In this ornamental dealgo tbe 
handle Is shown In perspective view ; In a see- 
tloiial side elevation of tbe palm rest of the 
handle and wttli the shank shown In elevation; 
aM In a cross section of the same with tbe 
shank shown In elevation 

DHRION FOR A BOTTI.B -F, K Wot»- 
wokTM, care of The (' B Woodworth Hona A 
('o, Rochester, N Y In this ornamental da- 
sign the bottle Is shown In three views . a aide 
elevation, an edge view, and a plan view 

DESIGN FOR an ARTICLE OF MANH- 
FACTIIUE -LAxauo db la OakiSA. TurreoD. 
Mexico Address R K Navarro, care of K*r- 
rlB Peters Co Wsslilngton, D. 0. Mr, d« In 
Garaa has Invented six new and orlgUal -orna¬ 
mental designs, di-eignated to each ease aa a 
Deatgn For An Article of Manufaotnre The d*- 
signs arc niiniliererl 47,088, 4T4WU*, 47.080. 
47.0.11, 47.0.12, 47,088, and are under data of 
March 2nd HHC All are In form very nearly 
that of II K trenaury ootea, ajtd cover a wU» 
range In character from the plain to tbo 


DBHION FOR A NECKTIE.— A. Bcaggrt, 
128 Prince Ht . New York. N Y la thla orgg- 
mentol design for a mjrktle the article rnpre- 
seats a var^ original and attractive tormatloa. 


Note.—C oplea of any of EMM patamta will 
lie furnlibed by the BciENTtriO AimuoaH «i 
ten cenU aach Pleaas etato the nawM »t tb* 
patentae, title of the invention, and date of 
thla paper 


Wa wtab to call atteatloa to tb* 'Sant that 
re are In a poaltlon to iwndar competMt aag- 
Icea In every branch of potent or tthde-mart 
work. Onr ataS hi oomponed of mochahiMiL 
electrical and chemical aaperta, thbrgggilty 
td to prepare aod pironeeiita all ptfltet 
appllcatlona, Irreapectlve of tha conqildg MtOM 
the subject matUr Invotvwd, or u tlM gpw 
Uaed, tecboical, or mdacrirtt; hgcrifiaMa yp- 
qfllrod therefor 

Wt alao have eaaactAtg* 

Wofld, wbo aaitat in the pnwwMiM 
and tradwmark nppUegtloaa T " 
triaa Jowign to tha Cnttod f 


«a li Aft 


en f Ktmt, 



valves He prorldes a lever for effecting tbej 
clamping or i^pplog of the valve, and proTW«a I 
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VlrcieM t^fikiKnpliv^ B a flrw idipy 

(CoaehMod trim fap« »l<,) 
liMdii^rteni are liutoicMd tn llitten tm 
a perlwl at five rnttiatm, and If ao ooe la 
(Mllhkc, they oall the neareat atation for 
a period of flve mlnntea. The reeuit la 
that the varioua Ktatkes get Into oom- 
amnlcatton with one another In a very 


Chsnfied Adyertuemeob 

tJtS 
7SU 


BV OOl 




IN OONNKOTIQN with dertoupmeBM of Ito own 
btboinMrito Mi* uMai^iiad will oaiiiid«r uir 



WATSR POWBR DRSION wblrfa raduotojltoooM 
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FATXN’ra OP MERIT qutddr *0111 ofttrlght or 
nratwr. WUl anoe* uiil pntoato of ecegp- 
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tevA % Hm mAo rm cm be retftJled Rt fron 


a Aijtiomatr u«*r 
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turn cie Mwt be 

__and unde^ud piece work 

reemora, awe and aalary mpercatl 
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DnrinE the year 1014, two very bad 
atonoB were experleuoed. One In March 
completely wrecked ptrte llnea In New 
York, New Jersey, and In Pennsylvania, 
and the only means of communication for 
ten days waa the wireless. 

Again early In December these regions 
were visited by n severe lee storm, and 
for a period of three days, the wireless 
was the only means of communication. In 
both these Instaiues the results were en¬ 
tirely sattHfactory. The total loss of 
meana of communication Is a thing of the 
past It 1* a fact that the drat wireless 
train order was transmitted by the Lacka¬ 
wanna Railroad lietween Hcranton and 
Binghamton on November I8th, IBIS. 

Besides the communication between a 
train and a fixed station, constant com¬ 
munication Is possible between all the 
fixed statlniui. The country fwtween theee 
stations la mountainous, hut iieverthelesn, 
the i^rvice Is excellent 

1 seen from the data of stations, the 
installation at Hoboken Is the largest 
The photographs herewith are of that 
station and a description of It may Inter¬ 
est the readers of this journal 

The large tower to the right of the| 
picture Is 402 feet high from the founda' 
Uoii to the hall on top of the pole The 
base of this tower la 40 feet square, and 
the weight of steel used In the oonatruc- 
thni of this support Is 1.1 tons. The tower 
was ooustructed by tbe railroad cuniiiany 
at a coat of Ifi.OOO, The other tower, left 
of the picture, which la part of the pas¬ 
senger station. Is 175 feet high Tlie aerial 
consists of six iihosphor brouse wires j 
Btrctched between these towers, a dls- 
biiice of «(K) feet. The aprcadera and In¬ 
sulators can lie seen In the photograph 
The station projier Is l<K«ted hi the 
taisst‘nger terminal. The transmitting set 
la altuateil In hack of the two panels, and 
la ns follows 
Tlie trauafornicr, which 
>r the left panel or awltcfaboard. la 5 
kilowatts with an overload <«i«clty of 
7Mi kilowatts. The primary voltage Is 
22(1 and the sei'ondary 12J500, with 
ipiency of 500 cycles. The I'ondenser unit 
U made up of 16 large copper coatetl Jars 
The oscillation transformer Is of the 
pancake t.vpc. and its coupling Is varied 
by simply turning the lower kiutb 
iwnel to the right. Six istncake ty|te! 
helksw arc used for stepping up the 
to high wave lengths These hsids are| 
varieil hy tbe top knob on panel to right 
The meter on this panel (right) Is a 
hot wire ammeter. Directly below It la the 
wlieel for varying the wave length from 
1,040 meters to 3,000 meters, Tlie wave¬ 
length used at present Is 2.600 meters. 

'rhe left-hand panel controls the mot< 
generator, and contains all necessary 
swKches and rheostats. Tbe current en¬ 
ters tlie motor generator at 125 volts 
direct current and supplies the transform¬ 
er with 230 volts alternattug currant 
Tu conjunction wdth the transformer a 
large variable reactance coU U used tu| 
vary the secondary voltage. The spark 
gap used Is of the quenched tyiie with 
blower forcing a large blast of air on tl 
gaiai, for clearing and cooling the same 
In back of and a little to the right 
(J^. 2) of the aerial Ewiteh, the relay 
for breaking the primary currant can he 
seen. The reia> la bperatod 
nary telegraph key, which may be seen 
to the right of the operalior's hands. 

Tbe receiving set la tff Marocfill detdgn 
and conglsts at what to khown aa tbelr| 
valve toner. In coajttBetloa with tbtsj 
are many other InatruikMOtn to form a 
more aelactlve ayatom of tmlag. As 
^*ro«h the plotore the aet tor eeeeptlon la a 
rgtbar oompUcftted affair, tnd the tdec- 
tttoal coanectlooE ate lt«t Mcmt hy 
h«Bd«n «f the appamtoa. 

^ LaekawahM RaOrokd OeMnauiy 


“Why am / 
slowing down ?” 

-and then you sit and wonder why- 
when the wonder is that you have 
kept the pace so long. For the rush 
of business with its countless worries 
falls so heavily on a man’s nervous 
system. 

Perhapa you have aloned down a little hom 
exiauilion of the ayatein'i torces But once 
the nerves have been restored to vigor and the 
whole system revived, recharged with a new 
store of energy, the old-time endurance, the 
old-time capacity to accomplish will reliirn 
And It IS in giving this welcome help tothr 
overworked nerves that Sanatogen has won 
ao many fnends Both a /atd and a tonic, 
Sanatogen feeds and rtbutidi the impover¬ 
ished cells and tones up the system, infusing 
new strength into blood and tissues 



a*. JnterKoli 





And scores of other famous people, leaders in 
the world’s activities, have written even 
ilrongcr Irtteri than these So when you 
think of this, and the letters of commendation 
from mote than 21,000 doctors endorsin'; 
Sanatogen—surely you cannot deny 
aelf such welcome a 


le and undoubted help 




SANATO GEN 

lNI>(*RSi:i> BY OVER 21,000 PHYSICIANS 


far EBtert HMeri't mew fc#o4— “Hcaltli m llm Mnkmg ” Wnitcu m h 
mauner and filled with his ahrawd philosopliv, (ogi'thitr with caintal tidvi 
togcu, hesdth aiid contentment It is FKEK I’ear ihis olT as arciniiKh 
THE BAUER CHEMK'AL CO 2H-tl Irviiig IMaee 


Bay State 
CMnanf Coating 

Let it Rain ! 

A pplied to concrete or 
, stucco, it fills the pores 
and absolutely waterproofs 
the wall. Hides the ugly 
blue-gray and gives you any color you 
desire. Bay State Brick and Cement 
Coating becomes part of the material and 
will last until the wall falls. 

IV« 'ff he glad ta tend yaa eample can and 
to tetlyea what other architect* andbaUdert 
haee famnd oof oAoart Bay State Brick and 
C eme n t Caching. A*k for Book 10. 

WADSWORTH* HOWLAND & CO.* Inc. 

Pttint and VarniA Makare Boston, Mnss. 



Insure Your Shipments 

iv.fh THf: INSURANCE COMPANY OF NORTH AMERICA 


If yon Import, eapon, thip coaatwlM or on inland water*; or by rail, express, parcel post o 

try of malt, we have an attractive policy to offer that meats your specific requlremants 

Tti* Iwateatlon la bvoaB.th* eoat medarat*. and you fet the banaflt or our 122 rvart' experianca 
Ivan If you alraady hav* nrotactloii, it i* food hualnoat Judfment to let ut svihmit quatatlons I 
taeo* you undor no obtlaatioa wbatavor. A roquaat wl« Instantly bring you full pnrtlculsrs 

INSCKA^^M, OF NOtTH. AMERICA 

BMlan *( Inaaraao* aavadafi (tea, mt, Mr* 

_laMWaaa liiltar la t> 
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Seven Reasons Why You Should 
Have a Delco-Equipped Car 

1. The Delco System is tlie pioneer iii the electric crank¬ 

ing, lighting and ignition held. 

2. It is built by an organization of engineers whose ex¬ 

perience covers the entire period of electric crank¬ 
ing development. 

3. F'or four years, Delco has led the way in the intro¬ 

duction and perfecting of electrical equipment for 
gasoline cars. 

4. The Delco Sy,stern IS marvelously simple. It is built 

on honor—of the very finest materials. It is not 
apt to get out of order—ami if it does, the parts are 
so acce.ssib]c as to be easily reached and regulated. 

5. Delco Ignition, with its automatic spark advance, 

insures a perfect spark and full development of 
power at all speeds and even in the hands of in¬ 
experienced (I rivers. 

6. Delco current regulation insures an adequate suj^v- 

ply of current m the batteries under all ordinary 
opierating condition,s—and never permits 
damage to battery through overcharg 

7. More than 225,000 satisfied 

owners of Delco-equipped 
cars are the unquestioned 
visible proof 
of Delco Su¬ 
premacy. 


The Dayton Enfineering Laboi 
DATTON, OHIO 



iievertheleNn, Hueb Btatloun »a Nboeu, Oer- 
tnauy, udU HtatiuuB of simitar lUstaiiOM 
are beard very olearly and at all times 
of the day. 

The operator In charge of the Station at 
Hoboken Is Hr. Uitlon, a man who ba« 
had great experience In radio Work. 

An Important Derel^piMiit in Color 
Photoffrai^ 

(Coneluded from pegs »il,) 

fitted, carrylug the two Altera and plate 
holders, Nt> that Arst one picture can be 
takeu. then tlie hack elld along and the 
other ph-ture taken at «n<e This camera 
eiiublea the two exitoaures net-eaaary to be 
Itiveii \ery rapidly one after the other, tin* 
total expoHiiix', ii.><liig the iwwerful artl- 
tlilal Uaht which hua been adopted, being 
only about three Necoiids. Ureat ottentlon 
to detail Im ueteHNury In the process. If 
th<‘ IteHl reaulta are to be obtained. 

I'ortralta produired by thia prooeaa are 
In the form of traiiHparonolea and are lu- 
tended to Im> viewed In a al>ectBl llinmlli- 
ator which lltrhts them evenly from t)e- 
lilnd by electilc Uk'lit, this illuminator be- 
liiK attachable to aiiv electric light Atfhig 
Flalshetl lairtralts lllumlimtevl In this 
manner add to the ntlrnctlveiiess of library 
or living-room 

The piXM-ess cannot 1 k‘ used for the pro- 
<lnctlon of itaiter prints, and In most cases 
It IS convenient to trnnsfoMu the orlglnnl 
negatives Into the Anlshevl ivjMithe, but, 
If desired, duplicates can la> made b,i 
making contact |tosltlves from the original 
negatives, from which new negatives are 
priiitetl whh’h art' then transfonnetl Into 
th<> color Imagt's This diipllcatluri i)rt)ceHs 
enables retouching, Istth of the negative 
and positive, to la* employed If deslrtsl 

The new pna'ess, nts-ordlug to Us In¬ 
ventors, Ik not well adapted, In Um preaent 
form, to o()t<l(M>r Hubjects, baiieclally where 
l>lu<‘ Hky Is Included In the picture. The 
llmilatloii of the prts-ess to tronstairencies 
ninHt also lie rememtiered It represents, 
lowevcr, a highly satisfactory ami pruc- 
heal method of obtaining beautiful color 
porlraUa having Arst-rate photographic 
limllty mill giving a pleasing reproduction 
Ilf till' colors to the original 
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A. C. and D. C. Electric I Chapco Scientific IngtrumenU I 

D/^nriJ&4/^*F/^Dc ^ ... . I 


ROTH BROS.& CO. 

196 Loomu St, Cliicaio, ill 



CHICAGO APPARATUS CO . 40 S. ChW. Si. CHKAGO. OL 


A Draftiman 
can not work ^ 

widi weight on bis shoulders. 

That’s \l^y He Should Not ^nd Overl 



(Coaclarteit from papt 141 ) 
must lie dlspoecd of for the protectimi of 
tiK' Allers The Alters differ for ih* 
several InieR In aome cases they consist 
of two Uilckneaaes of colored glass Uiund 
I together In olhers, of one clear glass, a 
thickness of theatPlcul colored gelnllne 
and one cohired glass, and In still others, 
the colored gelatine Is emitloyesi between 
two cl<*ur glasaes 

.\s exHiupleH, to effect the hue of gmen, 
two tlilckneKs«is of imported greeti glass 
are nsi'd. belwts'ii which twvi different 
kinds tif green gelallue ur»> placed, but to 
effeel the hue of red, a single tlilckncM 
of red glass Is eiiiplo.vctl. 

In all cases, the prlifel|ial desideratum 
In the constrnettoa ^of Ihc Alters Is ap- 
pnixlinnlelv mono-chromatic light, with a 
minimum of ulmorpthai In the Alter The 
light tinlts are euulp{K>A with tblii metal 
eUisIng strliw, with a view to the avoUI- 
ance of leakage vif white light through the 
oiamlngs left for the ventilation of the 
color Alters 

'rile light units, with the Altera were 
miiiintisl for this concert on a horlRontal 
Im'Ii •revolving on pulleys In turn mounted 
iilNiii a rigid steel frame. A small motor 
iiKiunted n|sin this frame drove one of the 
pulleys ilirongh a wonu gear and revolved 
the Udt To avoid the numerous moving 
electrical contacts which would he re- 
ipilred by a cvaittiiuoua revoluUon of the 
hell, arrangements were made for the au¬ 
tomatic reversal ,of the motor field*, in 
this way, with each half-revolution, of the 
lumps, the motor was reveraed, each lamp 
moving through an arc of 180 degrees and 
returning over the same path. 

To conform to the Hmltatieua of the 
«ma(*c avallattle on the stage.of Garnegte 
Hall, the belt was arranged In an eltlpae 
thus bringing one row of lamps btfillttd 
the other and removing It by about thlriy 
Inches. 

The hues thus provided were thrown 


Which Will 
Succeed? 

Each has only a few 
hurried moments for 
reading. 

One spends all his 
cious moments with 
the daily paper. 

The other, little by 
little, is gaining that 
knowledge of a few 
truly ^cat books which 
will distinguish him 
always as a really well 
read man. 

What are the few greaC 
books—Biographies, His¬ 
tories, Novels, Dramas, 
Poems, Books of Science 
and Travel, Philosophy and 
Religion that “picture the 
progress of civilization"? 

Dr, Charles W. Eliot, from 
his lifetime of reading, 
study and teaching—forty 
years of it as president of 
Harvard University — has 
answered that question in 

THE 

HARVARD 

CLASSICS 

The Five-Foot Shelf e/Booka 

SMomfy h e. F. CMtr9Sm 

“418 Masterpiectt at tha oo« of 40.” 

If you expect ever to buy another 
bo^, you should know what few 
books in the world are really worth 
buying. 

You should have the expert advice 
on your reading that is here offered 
free. .. 

A Free Booklet—For You 

Accept with our compliments the 
interesting story of the Five-Foot 
Shelf of Books ^ it tells how Dr. 
Eliot, from his years of experienoe, 
chose the Mr pcuiiU /hr 

tht m»d*m iutf mam. 

The booklet is free; no obHgettons, 
merely clip the coupon. 


P. F. COLLIER Ac SON 

416 West IStk StNSt, New Vwk CSty J 
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iy^ra^RTBHlllG 

ClUiafmED 


lATtm AND SmAU TOOLS 



IM* lUtar 8» « «* •Mkra«4, 


Strong Patent 

Biamoad Holder 

The up-to>che'nimu{e Holder—with six 
potnu and a “ahoclc absorber.” Worth 
knowinir about. Send for circular. 

MONTGOMERY k CO.. Tool Moinera 

108.107 Fakon Street New Yoi* Cky 



SPECIAL MACHINERY 

EXPERIMENTAL 

BketHoa) anti Oovian boMt toontor 

vtrletJy ouniWentMil Up'UMiate 

Startlight Machine Works 

IM.I4e W«l 8M »!. PUe«.CeliimbiNUSl 


MANUFACTURING 

WB HAVE fAClUTHM KOK THE HANUPACTUIUe OF 

Spsdahiea in Both MotaJ and Wood 

«na iiaot»^jir|M fw ^w|wrtnignt^^w^ w 


i 


i-;R![)t.LK-K': CONN 


RU^ER *!C‘.:S;;t5!“.r 

PAiUCER. STEARNS S CO., 

) SbefHeM A**.. Rrooklyn, N. Y. 



. wG. ,co. 


upon dlaplwiiiiuit laat^HalH, whirli. In 
alM<F>ta «f ulHiuf H tm)t by 10 ttvt onch. 
■WM* iutiutit«Hl vertically dlW'otly over the 
lllrtit aoureen Ttie materfala In the front 
of the Ktoup were luont Olnpluinou.*. th<. 
others Itelnj; BrnduBte)! until the lant was 
reached, which cuuMlnred of a rathei 
heavy mesh net, presentlnB a larffo mir- 
faoe for reflection pnri)OHeH The whole 
body of ttanjM'H wax niounted within u 
black wpnire incloHure, thiiK preventing 
the play of llKht iil'on the wurronndliiB 
surfaces and dlslructliiB from the colors 
us dlsiila>ed on the Bnuses. The elTect of 
this urrunBement wiis that the observer 
saw the llBht of one hue displayed uikid 
the rtar Bnuaes and the light of n dlffer- 
ent hue dlspla.Msl uiiou the front Bnuues. 
the one beliiB Usilile tlirouBh the <pthei 

The fliml rt>sult of this was a iMautlful 
combination of hues in>t iireclsely iden¬ 
tical In any two portions of the screeJi 
and vur.Uiig in upppariiucc, as do«>s 
1 chuiiBeable silk In dress luaterlals, when 
I shown under slroiiB light This urrange- 
ment avoided a dllflculty which would 
otherwise have Iss-n e\|H>rleueed hud the 
colors been Juxtaiswsl or su|)erlm|s>Ked 
U|H)ii one Kurfuci- \t the same time the 
slight npiH'arauce of animat ion obtulmtd 
by moving the light sources slowly around 
as the Ixnt revolved o|s*ruted to avoid the 
muuoton.v which woiilil have Iteen coiise- 
queot iiixm the emplojment of a given 
hue uulformi} in u glveu portion of the 
scrw‘ii U produced, also, much more in 
ten*Ktlng blends of color, and anv eooibi- 
natloii of two tsdors which was dlsiiln}e(l 
for u number of measures of the music 
changed Its iirecise uppearunce contin¬ 
ually and at lu) time iss^ume monotonous. 

The space ticcupletl hj the color a|>pu* 

I rains, outside of the keyUsird. was about 
10 feel by J!. feet The apparatus was itl 
feet high, from the fl(Mti to the top of the 
gaujte 

11 must not lie stiPiKised that this is the 
rtrsi attempt to treat color musicalh, 
lltsiders <if the .S( it.Mim Amkukan will 
rmill that ITof Itlnibigloii of Istndoii de 
vIimkI what he colls a color organ whl<’h 
was i<i do for light what a svmplionv <>r 
chestru d(M's for niuslcal sounds Ho fai as 
we are awart'. I'rof. Himington's scheme 
WHS never oarrlisl out In practice on u 
large scnle, so that (he |K*rformance of 
Hfrlubliie’s •T’nauetheus” maj prohablv 
Is* regardtsl as the tlrst siKs'essful exis'rl- 
roeiit of its kind that 1ms ever been made 

Bricks Without Clay 

M AKINtr bricks without straw Is a 
fanilllar quotation, but making them 
j vvltboul (la.v, or Us equivalent, whieli 
j from time Immemorial has Iteen the essen¬ 
tial ingredient, is a novel suggestion 
I This, however. Is what Is now pro|M>se4l 
and a plant Is Isdng bulll In Illinois Vc- 
, csmlliig to the Kutltiuit Ai/r Oazi'llt, tin' 
liriHvss ciaisists in eheinleull.v comidning 
nn.v coarse inuterlul coiiuilnitig silica wltb 
a binder of llneli dlvldtsl {sirttcles of 
sillcB, ainminu, potassluin, or amllum In 
suitable pn>»M>rlt<iiiH to insure n bliidei 
with u low fusing isvlnt, as eomiKiretl with 
the coarse tsslv material The bricks nr<> 
molded under high prisssuie, pref.M-ublv In 
a drj state, and are Uissl in a manner 
similar to that used In making urdlnar.v 
Itrick. but the time rtspdred Is not iioarly 
|ls bmg. Rricks mu.le by this pisHttsm hove 
Iteen leafed and have shown verj snrlsfap- 
tof) HliNoriitiun qualities, and have wlth- 
stsHMl u temimralure of a.lkltl de*. I'ahr, 
without cracking or shovviiig damage. 
The) have tindeigonc crushing tests of 
ismiids iH-r square ineh without 
failure The samples exuiiiinetl show a 
lexttire caimble of taking a high itoligh. 
and the gmlii Is so lino that clenii-eut 
carving is piwsible, hut thtsae quallttes evl- 
dently depend on tin' character of th« ma¬ 
terial of which brli'ks are miide. It 
is prtqsised to use iho tailings from coal 
mines at the tiew Illlnots plant, and it Is 
atated thnl. on nci'ouut tif the wide variety 
of mnu'rhtls tliat can be used In the new 
prooess, InclwUng many waste products, 
tlwse bricks can lie profitably made in 
kXMlitles wlmre ordinary brick ctinnoi be 
tvroduced on accvmnt of the absetice of 
suitable clay. j 



There is no such thing 
as a helpless woman 
—unless she is a cripple. 

Josephine Daskam Bacon, in 
her new serial, “Open Market,” 
beginning in Collier’s ftyr April 
10th proves it Her heroine 
is a girl who had no trade, 
profession or occupation, but 
she had will, character and 
determination. She was 
able to accomplish miracles. 

Do not fail to read this 
remarkable romance. 

Collier*s 

THE NATIONAL WEEKLY 

4/fi H’dI /Jl/i Sirett, Nf'w York City 
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Most Miles 
Per Dollar 


W'‘ ■■,: f.--": 


Y OU do more th2ui cut down 
tire mileage cost when you 
apply Firestone Elquipment to 
your Trucks 


Fimtoae N«tPricM«aS«lidTim 
for Gawdnc Tradu 


tFTrngTm ■!ri<gTTn 

iTTMTim mXIElII 
iTTTlgtiri TTrigm 

ESZKIS] UniEZS 
iJUMO 

U r tB M TIM IHI- 


i 


You protect your drivers from the 
fatigue and ill-temper of needless 
rack and jar. 

You coiivServe their energy. And the 
resiliency of Firestone Tires means 
more than this comfort to them. 
Firestone grip and traction mean 
easier handling, easier steering. 


Truck mechanism comes in for 
this greater protection. Fewer lay¬ 
ups, less repair expense. 

There is a Firestone Tire and Rim 
Equipment for every Truck and 
sure service need. 

Call in a Firestone representative. 
Write for catalog. 


Firestone Tire & Rubber Co., Akron, Ohio—Branches and Dealers Everywhere 


“Ammrica’i Largmtt Exchtiv Tirw and Kim Makan" 


Tlr(?$ton« 


TRUCK TIRES 








SMf «• 


rjpPJSd! •Jmetie$n *at>mri^ which 
«;1i»^')lcs ht thft bottom of the MS la 


■[mwbhfe Barbae. hM prewmUMl to the 
Bi^lOlPintaeat $ very ■eriom problem. 


’T^^Mtaa) riialag of the boat, lylne m 


ah#'Jobe it 40 or GO fathooM of water, 


bin fnrrad « taak to which local eqolp- 
hMl# ««< akUl an nneqaal. The onmir- 


l ah awh )# 4|nca!ty la ooaoenMd larcely 
W^ Iha jtunmAty of pnnwrty aecnrloK to 
#f the raaoel the cbalna or caMea 
hif thMcb ah* 1* to be hototml to the 

aurtacet - 


#jad|HMUa#)y, tatereat fooniuw npon the 
S r ^ T mi t of natcla# lhat the hotettag lioea. 
Bqt Ahmm capable ef auoeeaatully per- 
fjiimllB the dnttaa are rery few. Soaie 
paMa tto Aagel Broatarbe, pneaaiably a 
Hpahtar#. weat down in 182 faet of watat 
iiea4 fhqte Ftnhtterre, at the nortbweatern 
evnMir af Spain, and auceeaafttlly reaoT«wed 
umoB #4B,000 worth of allrer bant from a 
wracked ateanmr. Jamea Hooper want 
(town to the d^tb at SOi feet near Plciil- 
dawine, Semth America. Bet theae deptfaa 
yraat tboagh they are. are atlll far abort 
of tha n ae cord tlea at Honolulu. 

Bearerm’, the V. S. Bavy baa In it a 
oiimber of men who hare been developing 
tbe poadblUtlM of deep diving. One of 
theae, Chief (innoer'a Mate S. J. Drel- 
Uahak, hae been down to a depth of 274 
faet la Hie watera of Long laland Sornid. 
Othera have done work comparable with 
tble. A groui> of theae men under Onn- 
ner O. D. SUllMin has been dlapatched 
frmn New York fur Honolulu by the Navy 
Hepartmant Their doty upon arrival will 
be, firat of all, to attach to the ‘'r-4" the 
nsceaaary Unea. 

Deep diving la dlffloult bacauae of tbe 
anormooB preaaure of tbe water. The 
preaaure of tbe water lacreaaea at tbe 
rate of atwnt 0.43Mi pound per aquare 
tnefa for every vertical foot. At 200 feet 
heloiw the aurface tbe water anrroandlug 
a dlver’a body exerts the very great preaa- 
tire of 87 pounds per nquaro Inch. Awnm- 
Ing a man's body to have a superficial 
area of 2,160 aquare Inches, be would ac¬ 
cordingly at this depth be subjected to a 
total preaaure of nearly 64 short tons. At 
800 fCet the preaaure would be 130V4 
pounds per square tueb and 141 tons for 
the whole body. 

Upon consideration, however, this mat¬ 
ter aeema less frUpitfnl than It does at 
drat algbt. We are familiar with tbe 
p r sa nur e of 18 pounds per aquare inch 
wbicb we all have to endure aa we live 
AAd move aronnd on tbe aurfhoe. Tbla 
hmounta to 16 tona for the entire body 
We mtfar no dlaoomfort becamw tbe ea- 
.tenal preaaufe hi everywbeee babmead b# . 
an equal tatemal oua. Urn Ileab of the 


body ContalM air and llqnlda which are 
ahw aurtblg e preamre of IS pounds per 
aqmtiw to«di; ao that every eoncMrable 
f^\parUele baa in every dtreoUon two 
jia law c i hg p ti waurii a. Tbe effect la to put 
the itotteta nftder no afroaa whatever 
'{MlaBerdy to other parlh^ ‘<lbe particle 


ef ,the #4^4# Mlthijr.towa^ .por 
pwBiflC. ' 



l>t> continuallv l]icrpnKC<l to iiiutoli the In 
crpHNlng pxlpnifil prp«Niirp« In iirHctlp.., 
It 1m found Unit thlM tnU(*M pliice \it\ nii>- 
IdU If tin* iircMKiiii- of tlic iilf sniti'llt'd In 
tho dher In progroi-Hhch nddod to iii (he 
rnto of liiercuNC of lli.. cvtoriiMl Indro- 
Htallc iiroMNnro 'J'IimI In to mis, ii divor 
inu.t go ilitii n rniildiv If i|ii‘ iilr iiioHMiire 
1m kept right .kppiin-id 1\. I ho hiMl.v unto 
niHtlnnlh rf“.|MiiidM imd iii riidtM ii nipid 
ittewaxe tit Inlciniil ]ii omsiii i’" withoid i‘h 
pH.’lal dlHioniforl I pon iisciMiding, how 
ever, Hll ihlM 1m rhinigtil dlvei mnv 
make o (pilck deMceiil to ji conMldernhle 
deiilh, hut lie imi\ no( Mafe1\ uinkc the 
return trip (pilrkh There iiiiisl he NfopM 
of consldernhle lengih to periiill the Itodv 
lo aeeonitnodiiti’ llMidf to the reilueiMi In 
leriml preMMiire Iti^oenl priiellee seeiiiM, 
however, lo favor uiaUlng Ihi' IItmI hall of 
the UHCtuit a Mingle, fiilrlv taphi opera¬ 
tion The remainder of the dlMtanei* Is 
then divided Into MeotloiiM, with the reHts 
at the ends of mi'cIIoiim rather long Mto- 
gelher, to eome tip from or feid 
may revpilre froni one to two lioiirM 

With the modern diving e</iiipment the 
(liver 1m til eonstaiil telephonie or other 
oummiitileation with Uiom(< at the Mirfaee 
HIm iiersonal fi'ellng that all Ih well Is re¬ 
lied on largely In letting him down and 
IiolMling him iifi The diving muIi enahles 
him to live In an alinosphere of ,ilr The 
tenHlon of this air Ik kepi ooiifliiiiunv 
equal to the liydrostalle pri'ssiire without 
ronaeiiuentl.v, lie has a ineanM of knowing 
the relative iiresMiire eondilloriM other than 
tile idiv Mlologlcal seriMiitlons of Ids hodv 
If he iiollcea a dlMteiislun of his siill, he 
knows tills niiaiiiM (hat the air pleas¬ 
ure Is too great Or, If he notlees that It 
Is preMsed in iiimiii him. he knows that 
this HlgnlOoR too low a inessure of air 
In Hupplvliig the diver with air. pro 
vlalon muHt Ik- made for two dlslliift 
things First, the n-iiulslli- pressiiri- must 
Ik- malntulmsl—this doMplte ihe fact that 
air 1m Is-lng coiitlniinllv dNeliaigisl from 
a valve In the diving helmet Tills hrliigs 
us to the Heeond riM(iilremenl The ulr 
Hurroiinding the diver's la-ad must Is- kejit 
freKli He kiH'ps hreatliing ahsorhlng 
oMgeii and emitting earhon dioxide If 
then- Were no oiitli-t, the nlinosphen- 
alsnit him would s(Min (onsist of hut little 
else than i-arlMin dioxide and nitrogen, 
when he would “diown.' though utlll In 
the drv (’oiiMisiuenllv, in iiildlllon to the 
maintemince of the [ireKsiire. II Is neces 
sar.v to provide for a ronllnuouM renewal 

In order to mts-t theno rt-qulreua-nts. 
tin- nlr pump mnst he oiierntisl more and 
more vlgoroiiMlj as the diver g<H-s to lower 
anil lower depths. oi mon- and more 
IKivverfnI melhiKls must lx- eniidovisl This 
may lie lllustratisl In the fuel lhat with 
one tviK- of standai'i! haiul oiH-ratt-il nlr 
imiiipM, a single cvllndei will siiiiply a 
diver with snillelent air In etiHes where 
tbe /iressnre dis-s not ex(xs-<i 21 jwunds 
)K-r sqiiaie Inch Where tin- pri-ssnre Is 
greater than this, hut less than dJ imiuiiiIm, 
two eyllnderM art- rtK|ulred Foi iiressun- 
rtiiiulng uii to 7k iMiunds. four ejIlnderM 
are iifKxxsMarv . and six i-.vllndeis from UiIh 
presHure up to, hiij ltd iKmiids At Hono¬ 
lulu, the pniBsure nsiulred may run up to 
120 pounds or more, and will prolmtdy lie 
HUPpUod by a povver-ojiemted air cvjui- 
presBor. 

The diver lias to U- alert or to whether 
the proper pressure is being maliitnlned 
and «lco as to whether the ulr Is nupjiiy- 
Ing blm with enough oxygv-n TIiIh lat- 
(QracMiaaii on pea* te? ) 
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The vutpote of this journal in to record accurately, 
timply, and intciettHnoly, the world'H pioi;rv»» in BcitHr 
lifla knou'ledfie and industrial achievement 


Are Obsolete Battleships Obsolete? 

M any hikI \nrl*Hl nrt' the loiwoiis of tho war, 
and itonorully njieakliis, tlie oiieratlons both on 
WH aiKl land. It iiiUHt la- admlttiat, Imva verl- 
flod till* tluHirlw mion which tlic vant nnimiuiMita of the 
iwat (luiirtcr of a iviituo lm\o Ihh-ii developed 
There are winie excepItoiiH to lx* noted, and amotiK 
thpHe we draw attention to the extensive nse which 1ms 
lHx*n made of battleships which weie su|i|ios<h 1 to ls> 
obsolete and therefore nnsulUxl to the severe tasks 
which in(Klern naval warfare Imisises It has Imen 
urtttxl, and pretty (fenernlly iiKrcssl, that when a batlle- 
shlji Is ten years old It Is bixsimlnc obsolete, and that 
when It Is twenty years old It Is entirely so, and should 
be stricken from the active list This (*stiiunte has Issoi 
based tijapn the premise that tla> duty of the battleship, 
tlrst and last, lies In tlie line where It may Klve and 
take the heavU'st blows of a Kreat Heel action The 
rapidity with which the mllttaiy value of the battleship, 
decreases Is In the dlrixit lutlo of the raiildlty with 
which the punlshinu istvvei of the t;un, the tor[s-do. 
and the mine increases And so It has (ome alsait 
that we have bnttlesbips of the first line, K(>cond line 
and the reseive, fiom the last-named of which the a)?ed 
shift Is relcKuttHl to the si'rap Inap tin' useful nice of 
the battleship biivlm; Isx'ii arbitralllv placevl at one- 
score years and nolhlnii 

Now, eeitaln events In tlu‘ naval oimratloiis of the 
war suttttesL that the fieilod <if time which elapses 
irntwecn llie Ilnal haul down of the Hat.' and the sale of 
the obsolcb* ship sbotild Is* (‘Xtended We refer to the 
list-fill work which has Is-en done bv some of the old 
battleships In opciailons of a kind which weic never 
conti'inplated bv the adiulialtlcs when the itr(“sent war 
ofK-netl 'I’liMs, It has been well established that It was 
ct-rtaln old Hilllsli ball ll•Nblps which asslsletl so miile- 
rlallv the vvoik of the Ilelttlnm aniiv In holding luick 
the (iciman drlv.- for t'alal-, the licavv shell fire of the 
larKe-calibel nuns beliiu iistsl with deadiv effis't In 
enllladllit; llie (let man enlrencluneiils and wiecklnK the 
nun fioslllons 

An even more notable instance of the list' of eiirlv 
ships was seen In the recent oficrathais in the I»ai 
dandles Tor It Is a fact lhal, with the exception of 
tile '■Qu«s*n Kllzabclli" and the battlecrnlser ‘ Inllex 
Ifile,” tile operations In the .“Sea formbhilile as 

they wore, weri' carried mil wlllioul calling upon any 
of (he sliliis of the Hrltisli Nortli Sea Heel under 
Jelllcim, or llie fleet of mtxlern i-'icnch battleshlim which 
Is lioldlnn the Anstiians secure at lli(> northern end 
of the Adriatic In ttie .Tlnean si|nadrmi are to lie found 
such ships us the ■'Majestic” and "I'llncc Ccorcc,” 
which were laid down twenlv-oiie vears ano—slilfis 
Which had come to be regarded In I he I’.ritlsh navy as 
not worth fJie cost of their upkeep In the French 
navy, also, in the .Kkean aic to he tmiml sm h aimorcd 
vt-ssds as the ‘T{e<|Uln,’' dating from 1Nsr», and tlic 
‘‘Jauremilbcrry," from Ihe year isb,'") 

Nome <Tf theee shlpa, It Is true, have Ux-ii sent to the 
bottom, Imt If, as Is stated In the dlsfiatebes from the 
nlllml commanders, their loss was due to contact with 
mliiee. It cun be fO# that. In view of the terrlDc rcml- 
luc ixtwer of these Bjachlnes, probably the more modern 
hattleshlrw would alao have sucCuiuIxhI to the attack 
And this brlufffi to our mind the fact that the old 
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l)attk*8hlp« with their heavy armor and powerful gUna 
might lx* used to Rood advatttaRH by ainklnf them down 
to a b(xl of RrlllaRe, carried on ttlllBR driven Into eema 
of the shoals at the eatranoea to our harbors. Wetsktod 
with concrete, heavUy rip-rapped, and periodically given 
a heavy emit of paint, these ships would provide a 
Hlioedy and highly economical means of covering adjoin- 
Ing channels with the firo of heavy armor-plerclng guns. 
This suggestion was lllnatrated and fully d-eacrlbad In 
ati article by a retired naval officer wbltffi appeared In 
these columns a few years ago. The arguments ad¬ 
vanced then hold good to-day. We believe there Is 
sufficient merit In the proixwal to warrant Its careful 
Invesllgatlon by the Ordnance and Engineers’ Corps of 
our Army. 

Credit for the Gfttan Dam 

“ rT^HKIlE is glory enough to go around," said one 
I of the ranking officers engaged In the sea fight 
1 of Santiago when the question of credit for 
the American victory was under discussion; and the 
same truth applies to that great victory over the forces 
111 nature which has been won by American brains and 
resources In the completion of the Canal at Panama. 

In the distribution of credit (and that history will 
make such an allotment Is certain) we wish to draw 
attention to the fact that, so far as the American share 
In the enterprise la concerned, the credit for first point¬ 
ing out the advantages In the way of construction and 
opcrathai afforded by building a big dam at Oatun 
were first formally advocated by an American engineer, 
Mr C I». Ward, a member of the American Hwlety of 
Civil Engineers 

The advantage* of constructing a dam at Oatun were 
first iKilnteil out by M. Oodtn lx>pluay Itcfon* de I/eescpa’ 
Paris Congress In 1879 In 1880 Mr. Ashliel Welch 
suggestisl the advantages of Oatun to the American 
Six-lety of Civil Engineers, and he then acknowledged 
that he was Indebted for the Idea to Mr Ward, Neither 
ol these engineers bad at that time heard of Ix-pinay’s 
I>lHn. The suggesthm had never lieeii followixl Ui» and 
was soon Uroj»fx>0. either ns lielng Imprurtlcahle or as 
being supplantHl by th<‘ more practicable project for 
II dam at Bohio 

It will Im* remcmls<re<l that the jiresent scheme as 
onrrhsl out was iidoi>ted as the result of the minority 
retsirt of the ('onsuUlng Board of Engineers In 1005. 
Suhse«iueiitly four memlters of the Consulting Board 
gave 11 as their opinion that the revival of the dead 
and forg4>(ten iilan was due to a paper read liefore Ihe 
m<“etltig of the .American Sordety of Civil Engineers In 
llkU tiy Mr Ward Tlie late A Noldc lit n letter 
dated Aiirll ISth, 1907, S|x>aktiig of that i»ai>er, 
said ‘‘Tlu- Ward i>uiH>r creatwl so deep an Impression 
among engineers that one of Ihe earlier exoniltiallons 
nmile hv the First Construction Commission appointevl 
by ITeshh-nt Uoosevelt was to determine by means of 
boilng the depth to ns-k and the nature of the over- 
Ivlng earth along the line of the proixsved dam The 
<>arlli was found to extend to such a depth that the 
construction of a masonry dam was found (o lie Imprac¬ 
ticable and the iiroject for a dam of tlds kind was Psi 
hustllv set aside There were many, however, who 
lielleved with Mr Ward, that a jierfectly safe and salls- 
fnetorv dam cmild he made of earth, oud that the nd- 
vnntiiges of the location from the |s>lnf of view of uovl- 
gation were so obvious, that the suhject was not allowed 
lo dro]), and It receivisl favomltle consIderutUai from 
llie minority of (be Board of Consullliig Englimers In 
Ilk (5 

•‘While It Is tinposHlIde to say that the Catun location 
would not have Is-eii adopted had Mr. Ward's paiier 
not Ix-en writ ten. the fact that tlie first suggestion to 
tills end was droiqs-d and reiniilued unheeded, excejit 
liy him. for more Ihaii twenty years, slid that It* revival 
WHS due lo him exclusively, make It most probable that, 
hut for his (lerslstent efforts, the excellent plan of 
Canal now adopted would not have developed, and 
either an Inferior lock plan or a fur more costly sea- 
level jilan would have liei-ii ado|>ted " 

Tile (laiKT rend liefore the .Sisdefy has so much his¬ 
torical Interest that we reproduct* It In the current Issue 

of the Srei*i.EMENT 

The Storage and Handling of Gaaoline 

T he extensive use of Inflammable liquids In the 
arts, ^•sIx>clally as fuel for motor* of various 
forms. Olid In particular for motor vehicles, has 
attracted considerable attention within the lost few 
years to the conditions under which such Jnhammable 
liquids are stored and handled. Bulldlugs for stabilug 
motor vehicles are now quite as common as horse sta¬ 
bles were but a few years ago, and the Inflammable nod 
exidoslve character of the gasoline preaenU many. seri¬ 
ous flw haxards, esBectalty where a nnmber of tbfts© 
vehicles are accommodated In a single building, 
where considerable quantlUes i>f gasoline necesmiFllgr 
must be stored and handled. The matter haa bean A 
serious one for the iusurance intereata, as very law 
.States or cltloa have bad effective laws or ordUiaiHMNt 


on the subject of infiatUBU _ 
more atrlkliat, has been d»* 
ttone as wall as of pmetlcA 
flamnable Uauid* 'ft 

ings, permitting storage tanka kMw 
others, tanka under the sldeWftlfcii IMIW M 
prohlhlted. in some plsaes ttt(l«iiuiMUb .R(|lUd»^t 



Stored Ip a basement. In otbacs, boSff^i gtoMltu 
Inflammable liquids Is expressly toFbtddffih is 
YcH-k dty, large quantities of ii^mmaUlU Uonida 
be stored, but no considerable amount may toe heiK to 
any single container. For example, not tnoto ttWO SRl 
gallons of gasoline can be stored In a single tUnb, tout 
any number of tanks may be placed on the prgadiws, 
BO as to secure the supply required for tbe numher of 
motor vehicles or the industry concerned. 

In fact, the lack of burmony in Ameitogn methods 
and requirements has been most extraordinary, Jp 
some few cases there may be better practice than in Oer- 
many and other European conntrlee, but in most cities 
conditions are sueli as to give rise to exceptional 
hasarda, and serious Area have resulted from lack of 
care in the handling and storage of gaaoline, both in 
private and public gorages, as well as from Indsminatole 
liquids in other eNtaiilishme-uts. 

Quite recently, In connection with this handling, (dor- 
age, and sale of inflammable llqnids, an attempt to 
secure more effective regulation and genend harmoay 
has been made, and a suggested ordlnanoe has been 
drawn up for general adoption. This has been approved 
by the National Board of Fire Underwriters, wboee 
engineers were largely Instrumental lu Its preparation, 
and by the National Protection Assoclstlan, as 

well ns by such organisations as the I’alnt Manoflie- 
turers' AssoclaUon, the National Paint, Oil, and Var¬ 
nish Association, the National Variilsb Makers’ Asso¬ 
ciation, the National Dry Cleaners' Association, and the 
Independent Petroleum Marketers’ Association, all of 
these organisations, and iwrtlcularly the last named, 
actively iiartlclpatliig In the various dhtcusslons, and 
contributing materially to the rules which were 
drawn up. 

Those rules are Intended to represent the best imuj- 
tlce and are riwsonably strict Mid severe, yet at the 
same time not to be unreasonably offiiresslve In their 
bearing on small dealers or on the conduct of ordinary 
business. The aim has been to be explicit and leave as 
little to the discretion of munlcliial authorities and fire 
deiiertment officials as jwsslblc, for It has been found 
that Inefficiency and possibly worse conditions are likely 
to namlt wheJi fire chiefs or fire commissioners can 
make arbitrary rules. 

The proiKiscd ordinance has been designed to serve 
as a model, apiillcuhle throughout the country generally,, 
and was iireiiared ouly after a thorough consideration 
of the many points involved and the Interests of the 
various jiariles eoiavriied 

It not only deals with the garage and the gasoline 
hatard In connection with motor vehicles, but nls<i with 
the subject of innamraable liquids and the producta 
tliereof lu general, regulating their use and handling, 
storage, and sale Such liquids are grouiied In three 
clnsses according to the "flash point" or temiierature 
at which the vajior arising from them will Ignite, de¬ 
termined with various forms of approved testers as 
used by tbe United Htatm Bureau of Mines and fire 
officials generally Inflammable liquids on this boats 
are divided Into thre<* claKses, and gasoline, which Is 
the fuel of most motor vehicles, is Included In Class I, 
embracing the most lufiaramablo liquids, Class 1 being 
defined as liquids with flash ixdnt 27 deg. Fahr. (8 deg. 
Oeut). closed cup fester, which Is equivalent to IK) deg. 
Fahr,. open cup tester. 

The proiKJsed <irdlnancp has furnished live basis of 
recent rules or statutes enocted nr promulgated by com¬ 
petent authority, so that, all things considered, it may 
be said to summarize the best American practice and 
requirements. These tbles should resnlt in reducing 
the losses from fire due to Improperly oonstructed and 
maintained garages, and should, ther^om, act to offad: 
the increased hazard duo to the storage and handling of 
Inflammable liquids In ever-lncreastng quantities. 


Csasds’s RsUwsys.—Had not the v 
settled industry and trade tbrougjiout Canada., tlw 
Dominion would have developed in 1916 a traoleJiae 
railway mileage of approximately 40j000 tnilM, in- 
eluding, of course, idl subsidiary or oontnoted Umt and 
UOM running through American territory. This would 
have leaned the country second to no other in the wq« 14 
in ,i^way standing. The oomidetilan of tih« Griwl 
Trunk-Paeide system has been retard«d. The&Mggtsod* 
ing westward frpm Winnipeg to tiM PhejMie temtana nt 
Prinee Rupert, B. C., has hesn in opemkUw for soffir 
months, btit the line from Whmipeg toi MsiWrtott, N. Si . 
tbe terminus on tbe Atianth}, Is not afjwt « 

•nd the funds tat its oomplntian, ua4«n,*fi 


linMatkms foundod on its 0|Mpiii«-'# »h4i' 
Ontario and Quebne'ndU be 









II«MM lif mnrfaM wm« not, aftar 
1* faatde in FUimW*, m hM bma r^rt«d in 
^'O^lwiKin and itUMoy sei«ntiflo Jouraab. AnoortU 
iag iff a note in Science, owner cd ttie hor«M, Herr 
Km^ i«pQrt« thotn lafe and aound, though the experi- 
aut^ on tbetn have been •uapended durine the war. 

Vto IMtiah Aawdatlon.—Under the heading “Sol- 
eatfe ad Uwjnl,” The Times announoee that the Britiah 
AM(oeiation will hold iu aaniud meeting in Manchester 
^dext Ift^tember, aa arranged. On account of the war 
the meeting will probably be shorn of the elaborate 
•oOiaii functions w^h usually characteriEe this annual 
event. 


He Work of (be Ceaat and Geodetic Survey.—A sub- 
•tantiat ^uetrated pamphlet, issued especially for distri¬ 
bution at the Banama-Paeido Exposition, but also ob- 
tidnaliie by mail, free of oharge, from the Division of Puh- 
Ueationa, Department of Commerce, Washington, D C., 
is entitled "United States Coast and Geodetic Survey, 
Description of its Work, Methods, and Organization." 
The varied and Useful activities of this branch of the 
Government are set forth in interesting detail. 


Ofatnrbnnco ef Pkaaaante by Distant Cannonading.— 

The Timet and (rtber Bnidirii pubUcations have oon- 
tained numerous aeoounts of the disturbance noted 
among the pheasants of northeastern England during 
the ^orth Sea battle of January 24th, apparently m- 
dieatinf that these birds heard the cannonading 
ptaioly as to be much excited thereby—though in most 
places It was imperoeptible to the human senses. An 
alternative suggestion, offered liy Dr Davison, is that 
the distorbaiKie of the birds was due to the sudden 
swaying of low trees and shrubs under the effect of in- 
au^Ue air-waves. 


A Great Sun Spot Appears.—A great, sun spot esti¬ 
mated to be 100,000 miles long lias been disclosed by 
the reeent development of a photographic plate that 
was exposed at the Naval Observatory, at Washington, 
on Maroli 2yth The following instructions are given 
by the obeervatfiry officials for observing the spot "By 
holding a piece of smoked glass in front of one of the ob¬ 
ject glasses of an ordinary opera glass, with the smoked 
side toward the opera glass and looking through this 
side only, using one eye, the spot may be phsinly seen. 
Caution should be observed not to get the full glare of 
the sun m the eye, and the side of the glasses not in use 
shoiUd be turned away from, insPad of toward, the other 
eye, eo as to avoid the possibility of the sun's rays strik¬ 
ing that eye through the glass." 

Treea (hat Keep Weather Becords.—In cutting up 
logs for experimental purposes at the Madison, Wis., 
laboratory of the U. 8 Forest Service it was noticed that 
in a number of them there were little diagonal streaks, 
or wrinkles, running across the grain, and that tlmse ap¬ 
peared entirely on the same side of the trees. It was 
well known that these wrinkles indicated compression 
failures, such as result from too great a strain on the 
fiber at some time, either from liending in a storm, or 
from rough handling, but as ail of the logs in question 
came from the ssune locality in Florida, and the markings 
were all on the north side of the log, it was assumed that 
they were caused by some severe storm from the south 
that had swept over that part of the country. By care¬ 
fully oounting the annual rings of wood, and knowing 
when these trees wore out, it was decided thot the storm 
recorded by Uie wrinkles must have occurred in the 
year 1898; and inquiries verified the fact that at that time 
a hurricane had swept over that region. 


A New Immanisatiaa Theory.—Aooording to a new 
theory of immunization against bacterial disease evolved 
by Drs. Henry Smith Williams and James Wallace 
Beveridge, two New York physicians, the rod and white 
oorpuseles of the blood are the chief agents that protect 
human organisms against the ravages of bacteria, and 
this they have termed the pgroteomorphio theory. These 
investigators believe that the white oorpuseles deal 
with the unbroken proteins that they may eome in oon- 
taot with, whether they be of bMterial or dietetic origin, 
and that the red eorpusoles deal with the partially oleaved 
moleoules of protein. In other words, the business of 
the white corpuscle is to break down or cleave this protein 
mcdeoule, not synthesise it. And in summing up 
dtasriemi Medicine condenses their statement- "In 
this view, then, the red Mood oorpuseles have an im- 
munisitig, fnnotion striotiy oomplementary to that of 
the white hiood ootpuedes, aad.no lose important. One 
IflCion fft oeBs oo-openttee with the other, each having 
its own speoial lldd. The white eorposole deals with aU 
fernud IgftBea «ad fsO-riaed protein moleeules of foreign 
tjr|m thsAlif^lce tiudr wi^ into tiw blood stream. The 
eoTfluade dtoto with tito Interim 
of |koto)ptagdde tseti^, ttk cftnQdng mi tiidr respeo- 
<1^ UttWi^u wipideiiuiati tite work of the fer- 
, totot; 'tlto n4 oorpusole sup- 

Id diaii d wi'; M*' d the *nd relieves the 

of the task 
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The Boyd Aetrmienilesl Sedcly has decided, by a 
vote of 59 to 3, to admit women as fellows and associates. 

"L'Astreawntie," the monthly bulletin of the,Astro¬ 
nomical Sodety of France, which suspended publication 
at the outbreak of the war, basjaow tieen resumed, and 
the missing bank numbers tmve been issued, so that there 
will bo no bre^ in the files. 

Arthur von Auwere, the well-known German astron¬ 
omer who died January 24th of this year, was l>oru in 
Gottingen in 1838, and moved to Berlin in 1H66 when he 
became a member of the Berlin Academy of fknenees mid 
academic astronomer. Auwers was pre-eminent among 
European astronomers in studies on the proper motion 
of stars, but also made many important investigations 
in other branches of astronomy. 

Adam Momtinger, assistant at the Heidelberg oliservn- 
lory and known as the discoverer of siweral asteroids, 
was killed In action near Ypres October 21st. It is an 
mteresting example of the Irony of fate that Massinger 
named the first asteriod he discovered "Nipponia," in 
honor of Japan. During the last few years he had been 
engaged on a laborious examination of all the nebulsB of 
Hersoheis’ general catalogue found on the Heldolljerg 
photographic plates, and was preparing to use the 
statistical materia! thus oolleoted twincerniilg upwards 
of 4,400 of these bodies in a study of their distribution 
in the stellar system 

New Asteroids.—The Astronomisohes Reoben-lnstitut, 
at Berlin-Dahlem, announces that 76 new asteroids were 
discovered in the year ended June 30th. 1914; viz . 20 
at Hrideiberg, 5 at Johannesburg. 1 ai, Nice, I at Pans, 
19 at Stmela, 3 at Vienna, and 20 at Winchester, while 
1 was diseovered on the same night at Heidelberg and 
8imeis Permanent numbers have been assigned to 32 
of these, as welt as to discovered the previous year, 
and the elements of these 37 have been published Tiie 
total number of thost> bodies whose orbits ari> now 
definitely known whioh have consequently received pei^ 
manent numbers is 701. 

Sstnm's Crepe Blag. —The crepe nng of Haturn has 
been observed and measured at the Ijowell Observatory 
persistently wider on the east than on the west side of 
the planet during the past month liy a differeiiee of 
five hundredths This faet will liave important lieaniigs 
on the mechanics of the stability of the ring. Any phase 
effect or defect of iiluminatbn of the oousiituents of tlie 
nng arc not sufficient to explain the pheiiumeuoii on 
account of the diminutive size of the meusttites «jm- 
pusing it A possible explanation of tins dete<>pHi 
eccentricity of the nng may be the n'volution of its 
perisaturnium. 

The German Eclipse Expedition in Russia.—Four 
German observatories—Berlin, Hamburg, Munich and 
Potsdam—sent expeditions to the Cnmea ol»s*<rvc tli(> 
solar eclipse of August 21st, 1914 These parties 
nwched their stations about the end of July and were busy 
with pn’paratlons for their work when the oiitlircak of 
the war caused them to depart hastily for Germany, 
leaving ttmir instruments behiiid at Theodosia Having 
proceeded as far as Odessa by boat, tliey were all de¬ 
clared prisoners of war. Ultimately most of them wen* 
released and got home in safety, bul four—viz , Dr 
Zurhollen of Berlin, Dr KUhl of Munioli, and two assis¬ 
tants of the Hamburg party —wen* kept in eaptivity. 
and am supposed to have lieen sent to Astrakhan The 
instruments loft at Theodosia wem eonfiseated by the 
Russian authorities and turned over to tlie University 
of Odessa. 

Early ChincM Records of Eclipses.—Messrs Hirayama 
and Ogura have published in the Proceahngs of the 
Tokyo Mathomatioo-Physioal Society the results of 
tbeu* attempts to fix the dates of some early eclipses 
recorded iu Chinese literature. The earlieet is mentioned 
in one of the books of the Shu Ching, whore it is nvoordod 
that in the reign of Chung K’ang, the fourth emperor 
of tlie Hsia dynasty, there ooourred an eolipst* of the sun 
whioh >i*d not been predictod by Uie astronuniurs, who 
were alibied to have been drunk and to have ncglts-ted 
their duties. Heuee the customary rites for delivering 
the sun, which should have been arranged in advance 
and superintended by the astronomers, were in the 
emergency performed by other officials without proixtr 
preparation. The emperor accordingly ordered the 
army to punish the astronamers. A later document 
makes it possible to fix the date of this event as Octoimr 
13th, 2127 B. C. (Julian oakmdar)—the earllost recorded 
eclipse in the world. Calculation shows that there 
actually was a soAai; eclipse on that date, but probably 
not in China, tibooi^ the siemeuU of the motions of the 
■un and tnooB are not siecurate enough to indicate oer- 
tointy Un pwUl of so xmate an eriipee. The authors 
ore inoliiMd to Uriitk tbat the information fixing the 
date fft the sc^psa is d»e to OfalMae aatrouomers of a 
later age. wbo coktulatod that on eclipse ooourred on that 
dote ottd enoneowdy wpposed that it was visible in 
CUsk. 


.'i.'iT 

Antomobile 

Wanted: 20,000,000 Tires in 1916.—Granting that the 
average consumption of tires liy motor cars is eight tires 
per oar jut jear, wliidi includos all tyix'g of vehicles, 
there will !«• retiuireci during Mllll not less than 2t),0(X),U00 
tires, valued al from S.«K).0(H),()(K) to $400,000,(XX)— 
figuring the average price of im's at SI."* 

Lubricating .Spring Leaves \ new device for tlie 
lubrication of the leaves of aiitomoliile springs lius lieeii 
brought out liv u Providence luiii The deviie is esseii- 
tialiv nothing Inil a pair of plains, liolled one on eiudi 
side of the spring Kiudi jilato incloses ii Hinall oil 
rem-rvoir and h felt wick, tlie laltei iiresscd against tlie 
edges of the spring leaves and fissling the oil hetweeii 

New Aluminium Solder —A sohli'r for aluminium 
which can Im' used witlioilt Iluv, h.is Imsmi evolved liv ii 
New York eoinpaiiv, wliudi sells il hv the [MMiiid, in con- 
vdiieiil sticks ttdgtiing ahoiU ') ounces each Tile sol¬ 
der is appliisl with iinv coiiveiiicnl |)iis-e of iron, while 
tlie lieat of a gasoline tereh is all thiil is necessary to 
cauv junelion At tlie solderisl joint Iheiinliil is stning- 
t-r then tlie alnniiniiim itself Tlie iiliiniiriiuin will not 
oxidize during tlie soldering 

Ball Bearing^ Still Imported. Kiiars that the mijxjrts 
of ball bearings would eoinpletely cease Iteeaiisi' of the 
war, apjiear to have bts ii groundless Despiti tiie eni- 
tiargo placed by the (Jermaii goveriiTiient upon hearings 
exiKirt*. (he qiiaiitit.v and value of these necessities for 
motor cars have not lavn less in the seven months eiidi'd 
January 31st, 191,'), Ilian in the same jieriod eiidiHl .laiiti- 
arv 31s(, 1914 Most of (he sliipiiieiits now come from 
Italy and Swt den 

A Rubber Regenerator Wanted.—.A prize of $2'i,()0() 
has Irsui offered by the (ierman goyeniment for ii 
satisfactory jiriR'ess of regenerating ruldici It is not 
merely a "reidHiming " prom'ss tlint is desired, liiit a real 
"ngenerating” proee.ss The resilieiiev of the original 
ruldier iiiiist he regained to an exldil of al least 90 
I>er iv'iil in ordi'r to make tlie process eligible for eom- 
pi'titlon The tire jirohlem is heginiiiiig to worry the 
army autliorities, and negotialioiiH are said to he pend¬ 
ing with tile iiiainifaetiirer of a well-known HIrt liny 
of the h'lisieii t\lM', wliieli is e\|R*etod to solve the 
diflieulty of ohUming ruldier for pneumatics in suffleielit 
quantity for anny mssls 

Safely DcvIich for Automobile Starling Motora.' A 
paU'iiI lias Irtsm graiitisi F H Millei of Wilkiushurg, Pa , 
assignor to Westinglioiise Flei'tne and Mamifaoturing 
(’ompiiny, \o 1,13(1,001, for a safely device for starting 
motors of iiutomoliiles Tlie (dijeet is to protvsd tile 
gears of a starting motor for an iiiitoniohile engine liy 
preventing tlie eoiims'lion of Ilie motor to the eiigim* 
shaft when the latter is roluls'd ahovi' a predetermined 
siRssl and in doing tins the parly ntili/es eenirifugal 
for<*e to ismlrol means for preventing the ('staiilisliment 
of an op<»ratiV(' eoiiinsdioii lietwis ii tin starling motor 
and the engine sliaft Anotlier piitenl No 1 i;X),,')7.i, 
for a similar pur|Kise lias Iss'ii issued to Frank Conrad 
of Liversvule, I'a , as-ignor to W esliiigiiouse Kleelrie 
and Mannfaeturing Company , in wlindi palenl there is 
emidoyed tlie usual redin ti.iii gem imsliiinisni winch 
ojR'rntiveh eoniiiets tlie motor to llu> engine fiv wheel, 
and the invention providi s a di vice winch anlomoiieally 
locks tile starting nnsdmnisin in an iiioiieralive position 
when tlu' fiv vvlieel is niialid hut allows llu eoiimiting 
gears to niesli if tile (ly wiled is at a sUlldstlll, tllUs 
avoiding any oi«Tation of tlie starU-r when the engine 
shaft Is oiR>rul(Mj 

Saving Time by Combination, -One of the most 
IHs-iihar results of the modern system of quanlily pro¬ 
duction of autoimdilles is iliidouhtevllv tin' leiideni y to 
eomhiiie (crlaiii aeiMssories, ni ordt'r tsi sa\e material 
and, esiieeiallv, l*> sa\e time III the asseilihliiig of llie ear 
A few mimiti's saveii in the pulling logelhi'r of the minor 
parts of the ear, iiU'UUs aii aggregate saving of many 
days’ work when a production of ,'j<l,lKX) or more cars is 
eolKRirned Some of the most rect'iil altiunpls along 
Ihis line are the following One eompmiv is using a 
headlight wnlh hollow perforated nm Tins run is 
really the liorn end of the eleelrn warning signal, the 
buzzer of wliieh is (iirts'llv behind Iheehslrn light bulb 
Not only IS the mounting of the horn iinm eessary , hut the 
sound is oatTiiRl forward hetter, Is'cmise of the aliseneo 
of interfering parts Anot her ooinpany uses a headlight, 
in the back of which is moiinltd a mirror Iherehy coui- 
biniilg the two iweessoni's which heretofore hail to Ixv 
mounU*d sv-parately Still another eontH-rii mounts its 
elwlric lighting generator on the cooling fan, while a 
fourth eotnbines the horn with the fan The use of the 
magnep) os a giinerator for eleetrie liglils is coming into 
favor more and more, the largest American manufacturer 
just having announeml that in futnrt* models a slightly 
iaj-ger magneto will he furnished witlioul extra charge, 
in oombinatioii with a complep* elisdne lighting installa¬ 
tion, The next two years will nndoiibledlv sw many 
Bimilar oombinations, reducing the number of parts, the 
number of odd angles to the car, and tiie lime and ex¬ 
pense of aascmbling the oar The lowest pnoed ears 
probably will lead in this msnect. 





Dum-dum bullets utter 
firinjt. 


Expandinf Spltaer butlet aectkwed lo ahow boUow copper Jacket that makee the 
bullet break up. 


Dum-dum b^ieta aflmr 
flriar 


rr^IiXC dum-tliiiii c'ljnr>r<'H on both sides take us buck 
■k to tlie da\H (rf ttie Simiilsh war, when tlie fUimo 
aocusatioMH nmtc' made Vs a matter of fact. Siianlah 
T-mllllmeter cartrlilKeH could be piodtieed with the itolnt 
of tile Itiillet Hiiwwl crisH-eross \\ltli a haokKuw, Itut at 
that we doubt Its tieluK aiiv more deadly thuu the ordl- 
iiarv bullet 

Wltli the e\eeiitloii of tlie I'Yeocli, tfie ItelllKereiitK in 
the iireseiit war use siuokeless hl({h-\ elocltj rltlea of 
amall bore and, of ((uirse, llrltig Jacketed bullets These 
bullets are nuislruelisl of a lend core, with a tough 
Jacket or sklu (wer the outside, closed everywhere ex¬ 
cept at the lias«' where the core Is In.serted This very 
tough skill Is made either of sheet steel, nickeled to 
prevent rust, or else of an alloy of topper and nickel 
of about the proiiortlon of 2<» per cent nickel to StJ [ler 
cent (H)i)ts*r, and Iveliig (hits merely German stiver 
Sawing the iM)lnl off a sharp isvint hnllet of this con 
Rtrucllon d(H>s not eunst' the bullet to break up In tissue, 
unless the out is made fur down the bullet 

All the iiHtloiiM engaged use practlcallj the (IHO cali¬ 
ber, althoiigli, of courst', the earlrldg(*s vary couslder- 
ahly No, they are not dO-dO's, nor aii\ relation to 
.'kl-.SO's, the (tdddti Is'lng uii American game-shooting 
cartridge of conslderahly less isjwer than a military 
cartridge 

Now early in the small Isire, Jacket bullet game, the 
Itrltlsb found Iheniselvea in dlflicultles with some hill 
trlls* or other Tiiese Afghans or similar East Indian 
.\imetie, were accustomed lo rush British cam{>s by the 
light of (lie stars, or sometimes by daylight, and bran¬ 
dish knives as large as machetes and as sharp as razors 

Tile first llilng ttie Itrltlsli discovered about their new 
small Isirc aeiiuisiiioo in place of the gissl old (145 
caliber Martini llenrv, was that the new rifle would not 
Slop an Afglnin or oilier lilll jicrMon, who really Intenderl 
to keep coming Several British soldiers were killed by 
hill men who, according to all the laws of warfare, 
should have Is-en very, very dead Drilling them with 
the O.dtC! siHTued merely to exasperate them There 
fore, in their hill arsenal of Dtim-Dum, the British jiro 
eeeded to evolve a new bullet for making gtstd men out 
of hill men They tisik the bullet and removerl 

some Jacket from the point, exposing I lie leaden core 
Then they tried it on some more hill men Tlie Brltlsli 
tioops reiKirtevl that it was tine No word was ever 
received from the loirtltvs on I be other side Thus arose 
the first soft isilnt, metal jmtchis] bullet, and on it was 
saddled tlie name of Dum-Dum fiom tlie little, oliseure 
Irsitan arsenal that produe<>d It And so, every bullet 
from a small Isire rifle, dixttoreyl uii In anv way at all, 
was yclept Duro-Duro, although it mlglit use some other 
synteiD for procuring expansion of the Imllet Also any 
wonod that was unseemly large was promptly charged 
up to a dnm-daiD bnllef, although it might Just as well 
have come from & bullet ricocheting from rocky ground, 
or in these jaMmn days from a shatii point liullet In 
Its original UtmMliig a«t 

Tlie British procieeded to change this dum-dum 
bullet around a bit, making it hollow nose, instead of 
ex(H>slug so much lead, hot attH deatgning it to exjiand 


and break up on Impact It was offlclally recognised 
and name<l, as we remember, the Mark IV, the British 
so naming every separate cartridge and rifle they ever 
liroducod. 

Thev found It Just as pleasing In Africa They laid 
out Dervishes with It, and they stopped Matabeles and 
other members of the Zulu nation. With the last, 
[larticularly, the ordinary bullets proved ineffective 
When an Imp! started for the BrlUah line, the members 
thereof kept on eomlug until physically unable to move 
on The regular bullets were Inadequate. We have 
liefore us a half dosen of the hollow nose bullets used 
by the British in the Matalvele tronble. 

At The Hague or Geneva Oonventlon, we forget 
which, the British, with other civilised nations, signed 
compacts forbidding the use of expansive or explosive 
bullets The bally heathen had nobody at the conven 
tloii, which was a little tougb on the heathen 

But the French, against whom the dum-dum charge 
was brought, have as clear a case of alibi as any smail 
boy who could prove that he was stealing apples out of 
an orchard a mile away, when the melon patch was 
raided. 

Exixvslng the lead of a patched bullet or giving it a 
hollow nose tends to make the Jacket i>eel back and 
spilt u|> In ribbons, allow tbe lead to fly off in small 
bits, and the main iKvdy of It to flatten out or musbroom. 

But the French use exclusively a bullet formed of 
fKlid copper-zinc alloy, no Jacket, no lead, no soft metal 
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to smear around regardless of what one does to the 
bullet tt could "dum-dora" atvout ns easily as a pleoe 
of benvy cu))per wire The German oJiargea were dis¬ 
proved the Instant vve saw at whose door they had b«en 
laid. The Freivch soldiers—some of them—In their 
ignorance might have su\ve<l at the points of the bul¬ 
lets or cut them through, or otherwise fusaed around 
with them. Instances of the sort are common In every 
army, including our own. But. regardless of the latent 
of the few scattered fyxds that might have done thla, 
tlve effect was uU, because you cannot (lo anything to a 
solid copper-zinc bullet to make It more deadly 

Also. Germans protested Ivecause flm French cart- 
H<Iges were ixvlsouod. They found a ring of black Ptuff 
around the neck of each cartridge I liave one befOi« 
mo. and It Is not a pleasing cartridge In appenraucek 1 
know of other cartridges 1 would select In preference 
were T plniuilng to 1 h> shot—say the B. B. or 0,22 HhUrt 
for choice This black stuff turned out to lie a water¬ 
proofing, and alsiuf ns poisonous as Munich beer. 

If the dum-dum charges had been leveled In later 
days of tlie war, and at the Brttish, It might have 
aroused suspicions among those that knew the tacts 
that the British had by mlscliaiice been shipped aonie 
of the old Mark IV hollow uomo bulleta, but I, for ooe. 
refuse to Isdleve that thev ever would use them de¬ 
liberately 


As a matter of fact, consider the manlfert atuptdtty, 
not to say chlldlshuess and lark of siMirtstnauahip that 
lies back of all this dum-dum folly. Altering a bullet 
on a wholesale scale would result In inaccuracy, altered 
iMilllstlcs of the rifle, chances for trouble If the btrtlct 
broke up In tlie barrel as haptiens If the point of a soMd 
Jacket bullet Is sawtsi off, and gem>ral tronble all 
round, not to mention the small Job of altering a tew 
billion rounds of cartridges urgently needed on tbe 
flrlng line And, wm> nil this done, tbe net rawlt 
would be a few men killed that oUmrwlae might have 
lived, a few Wounds of far nastier type, and a tow leaa 
wounded for the surgeons to patch up. 

M'hen a man Is hit by any modem or oM atyli MMot 
he usually quits. 1 Hi>eak now of clrilhwd troop*. th» 
rtusslans quit lief.ire the tiny 025 caliber bulletB ot tite 
Japs, Tlie little 0 26 caliber bulletB did Jtwt aa effOC- 
tlve work In the Balkans aa tbe 020 caliber hwf j fes- 
Once Id o while a man might fee^ oo flfftadoc wftii a 
hole In him, hut he is not worth While breaking all fb« 
laws.of dvlllzed flgiitlng for, to agy no^tag ot UjMi 
trouble entailed In altering the bulleta aohl 
Therefore, if yon stop the OdvaMe of th* timm 
you’ve done aU you can. Tbe conAitlon of m 
does not Interest the men on the othar gklaf. >Mtaliy 
but a heatbeu would went to think of tW ^ 

the other side lying in agony tMto tom 
ploalve buHets. Dum-dum ImHeta dbi^ hW 
moye men, and U is hitting tbn iMtl 'tt ttMt 
dU^It and the deelBlve twog Jn Wikki ^ ' 

On the other hhnd, the 
find men bodjy tom, wtth gtakirtHc tea 
pawnOy never tmH be i ’ 

IMUMUng be»«tii. .'f,^ 














U. S. S. the firat of our battieohlpo to mount the 14-iiich gun. 

An Analysis of Our Naval Standing—II 

Why Wo Are An Inferior Power 

By George von L. Meyer, Former Secretary of the Navy 


I T hna been held that the poaswalon of a «ea-golng 
fleet bnvinj; rapkiity of raovotueiit and the ahllltr to 
keep the sea liwuree without (hmbt the tninuferenee 
of a hoetile attaek to notne |ioti>t at Hea at a (treat dla- 
tance from <»iir home ehorea and an nbUlty to main- 
talo a free hlj^way for American commerce under 
oofxUtitooii where the aubmartne would Ite practically 
powerteaa. That la true only In the itenac that battle- 
Bhipe are, and may IndetUiltely remain, the controUIng 
factor lu any war lu which the ttelllKerenta arc aetmr- 
ated by (treat dUtancc* of water, but It Ih not ulwaya 
feaalble for a IwttleKhlp fleet to leave home watera. 
The powerful flwt of Brltlah drendnomthta la, ao far 
aa known, within a few mllen of any point of the Brlt- 
teh coast Ito past or future vulnerability for (Jerman 
•ubmarluea la aomethlng that will not he known until 
long after the end of the prw«*nt war 
The North Sea and the British Uhanuel ctuudltuto n 


body of water whoae count lines, on all shies, arc never 
widely aeparatod. The location lu»« given the subiua 
Fine a safe field for action and has correspondingly 
limited the uaefnlness of the dreadnoughts, which are. 
In reality, doing more than iiatrol duty. Onr home 
wateni would never offej* gn IdenUeuI situation to a 
hoatOe fleet If we exclude the Caribbean 8©a But In 
ordor to retain the eonunand over that »ca a iK>werful 
fleet would tie neoeaaary. Therefore the ratio of *uh- 
marioM to capital ahi;^ must be maintained on the 
beaia reeamiBended hy the General Board'ff we wlab 
to nonaUer ouiwelvaa aafa. 

In tltfw ot dm lAoreaiiliig number of Mubmnrlne«. how- 
dvef. and tho age of Bome at the older reaaels, there Is 
urflMt nuM ahm for testing and wrtoklng d<K-ks that 
adiy ha Med tftr aaiyibg •uhttariuee of any slae, dock- 
fne mihmarlBea, and teadhg to detorvilne realstauce lu 
Metamal water preamre. Two doeka of ttab< deserlp- 
wm tilttuatel^ hb require tor the AUantle, and 

fw* *>!><» Tacifle Ooagt Hawatl. Bnnama, Guam 

. 

a b( annHiaty atdpa am requited for 
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both hn- 
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ed value In time of war. To remedy this defect tho 
(leneral Board repeats the recommendation for the 1910 
programme, as It again recommends an additional 8U|>- 
ply ahlji. One, authorioed In 1913, Is now under con¬ 
struction, but another is needed, because the four 
ships we have are Improvised and were hurriedly 
bought and fitted in 1898 to meet the exigencies of the 
Spanish war. Upon the efficacy of the suttply ships 
depends the efficacy of the fleet when It is away from 
homo waters or its base. This question of supply ships 
has a(caln lieen demonstrated In the present war. and 
though the source remains a Hecret It Is known that 
the (lerman system of supply has been marvelous. Up 
to the time of writing not one Herman cruiser was 
forced to Intern or surrender liecause of lack of 8U|>- 
plles Home of these supplies, true, ma.v have been 
obtained fnim veasels of the enemy, hut I do not doubt 
for a moment that Hermany (or any other jsiwer) has 
a perfect system of supply and the proper numlier of 
ships to do the supply work. 

Two other Imiiortant Items should ls> wmslderod , one 
relative to a floating dock and another for coaling 
stations. 

Graving docks of 1,000 feet for both the Atlantic and 
ractfic, to accommodate newer ami larger vessels, are 
necessary, to be located at places subject to la tor sclo<’- 
tlon. But the oonstructioD of a floating dock of about 
40,000 tons capacity is neceasary. Such a dock Is In- 
dlsiiensable to float a hattleshlii or cruiser that has been 
Injured or wrecked or crippled on any part of our coast 
The dock muat be large enough and strong cJiough to 
bold the heaviest dreadnoughts. We have now only 
two floating dO(Ml^ one In the Phlllpplnea and one at 
New Orleans. The latter will float a battleship of 
about 19,000 or Ifl/MO tons, although doubt exists In 
some mlnda as to Wbetoer It would be safe to float a 
ld,fl00>ton aUp—the itoeoiato limit of its capacity Huch 
a dock ought to be atflUoiMd on tho Atlantic, although 
there was ap eluust to Ooogreas, when 1 first recom¬ 
mended tola dutik, that saspeetod a bidden motlTe. 
But If doubt axii^ed then aa to the daetrabUlty of such 
a dock, the p w dw i t war hM likewise demonstrated the 
value of iUa egdlpaHnt, which tormn a part of the Oer- 
atfth Md Betihto kfletaa. toae of toe latest reports is 
that toa «i« ^dmdaoagbt which was ren¬ 

dered uaelMa on toe liftaii coaet late In October, la now 
SttppoBfld to be uttoenetM repain, and these repairs 




arc only fiossiblc Isvsii'.c (be* liiun' dock was taken (o 
tho WTlio (if the (IWaKtcr 

Wo arc llkoulsc cdiifniMtcsl with the nocossltv for 
largo rp«or\p siipplic's (if coni The imw lacks H(bH]uate 
coal and fuel iloisits at scicnil Imiairlmil strategic 
points, notably Guantannino, Ibigct .Sound and Pearl 
Harbor Arrangements hn\c lasui made to Increase tho 
capacity and facllltl(>s at these plates as far as iirac- 
tlcahlo with tho funds that ha\c been a\allalil(< from 
time to time, luit a (onsldorablc additional approiirla 
lion for the purpos<> is neiossarv in ord(T to aebiovo 
tho desired result 

Without amjile coal and oil stotage cnpacltv at the 
distant liast's, and In the hIisoiki' of a large men bant 
marine to insure a ciintlnnons supply of find, tho 
activity and cffiH'th oncs.H of tlu' fleet will Is* seriously. 
If nut fatalh, arr(sd(sl In time of war An Item of 
WMKI.OOh would ]H‘rlui|>s (oV('r the r(s)utrcmcuts 

There bus Ikoii a tcndeiny lu CTrtalu rsuigresslonal 
(juart(>rs In favor of a general naval bas(' lis'nti'd siane- 
wbcrc on tlic uialnlaud of the Gulf coast This plan 
has IsM'ii taken uii bv tln> Joint Isstnl of tin' Arnij and 
Navy, hut Its unanimous rtssimmcndatlou has la'cn for 
a naval bast' on the Atlaiitl( coast But in order to 
consider this iiolnt we must dlsri'g.trd evlstliig naval 
stations The Interiists of the cotiiitiv and the InlcrcHts 
of the Navj would In* Is'st scritsl liv the establishment 
of one first-class natal station with ample arieboragi» 
on the (SMtst north of the Delaware, cipii|i|Hsl for dock¬ 
ing, rejialrlng, and provisioning at brnst half the cntlr*' 
fleet, and one station of the sann' eaisieltv at Norfolk, 
tu Chesapeake Bav This would be supiilementod bv a 
fleet rendezvous at Guautauauio with sulltciciit docking 
and rejialriug fa(dIltl(>H to enable the fl(H't to maintain 
Itself In that \ l(dtdt.\ for eonstderable iH-rlods, but not 
for extciistve n'lwlrs an ample tontedo-lsiat base at 
('harlest<ai, a suppleraentary toriKslo and submarine 
boat haw at Key West, and a station for the large 
reserve fleet at T’hlladcl|ihla. The fresh water basin 
there Is to Ik> the ia>rt of the rt'serve tl(s>t of hattleshlpa, 
and the department has ta-en stud.v lug the system which 
will put these Rhliw in such a condition that they will 
be ready at the shortest jioaslble notice and at the 
same tone will not deteriorate. 

Now we must eonslder the personnel 

For the first time In many years the enlistment is up 
to the limit preocribed by Congress. The enlistment at 
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Iirpw*ut 1 h S2,6«7, or 4,(112 grentor thun ln»t ,T(‘ttr Thl'< 
Utcrenmo wns inudc hv riKnittlng to tho Hilill 

tioiial authorlf’.t‘<l Htu'nglti It W cKtlitialtHl that atumt 
tK) par (Tilt of llio cITcctlvc Hglitlnii laiwor of tlu' NaN> 
Is now fully iiuiniKal Hut one ('uniiot lilda th(‘ fact 
that although the nuuihci'K hit rccrultod up to the limit 
allowed liy law, ue have oiil.s Huttleleiit unai to man 1« 
an ade<]UHle iniuiiiei a portion of the ((tmoN alri^adj 
hunt, At pnwnt tliriT sw oiid line hattli'shlps. two 
nnuorcil crulai'fH, two thlid-cla^'- (Tulsern, twent\-otie 
dewtioyer'- three inonltorK, th(> snhunirlnes one gun- 
hoat three fuel slilp^ and two eesHeli- of .siTelal tv’|>e 
are In eominisalon In receive, that I" to any, th(“y Inne 
on hoard from LIT. |«'i cent to .%d |H'r eeiit of the crews 
neeeMaar\ to man them In cane of war 'I'heri' are also 
(1 Hwond Ilia' hal I ie-ld|)M 1 aimored erulaer, one sia-- 
ond-elaMs (lulai'i and 14 loipedo hoata whhh are In the 
condition teehnlealU called "In ordlnart ” Tlu'se vi'H- 
aels are manned fioia 1(1 ja'r is'iit to 2(1 ia‘r cent of (Indr 
regular eoniiilemeniN Just emaigh to prevent them from 
rmtUiy hi pU im f’lirther, there are kci ond line liat- 
tleahlps, ,t seeond-dass (misers, one thlrd-clusN cruiser, 
oim destroM'i two monitors, four toiis'do hiMite, (! gun- 
lamts, one transport one hospital ship, one fuel ship, 
one repair ship and 11 <onvertc(| >u(hts which are at 
(iiS'Kcnl out of eiaiun|ssl(ai altogt'tlier 

To provide a propei (omiilemeid far all viaisels of the 
Navv whlih KMild still he made useful for war i>ur- 
poMi's wiatld K'lpilre an addition to the preaent force 
of alaail Is.iKKI men 

As things stand, hulldlng hattleshlps or other war¬ 
ships without havltig an adequate foriT of men U enual 
to wastitig tuoiu'y. For Instance, a stutenietit Issued 
hy the ISavv liepartinent ns'imtlv reads that "Iheoietle- 
ally and on piita'r, the Naw iiossesses at the prewnt 
time ten Imtticshliis of the llrst line and tweiitv-three 
hattleshliw of th(' se( oml line, hut actually only the ten 
Imtth'shlpH of the fltst line and eleven hattleshliis of the 
second lint' can he iilaei'd In eoinmlsshin for service he- 
eause of the xhiiiluf/i o/ men” 'J'he foregoing totals, 
however, do not agns- with the ofllclal tahle showing 
the naval standing of tin' isiwers 

Whether oi not tin' prndhe of taking (he crews from 
tin* older ships to man new ships Is a wise one Is ihaiht 
ful It may he tiite that MKt men on a dreadnought of 
the lat(‘st tv|a’ are as effetthe as >1,(i(S» men on old 
hattleshlps or old (rulst'rs, hut I am eotiv Ineed that 
all servi((>ahle v(>Hsels--regardless of (ludr class satglit 
to he fully manned, and that for every additional war¬ 
ship added lo the fleet an adefpiate mtmher of enlisted 
men should Im lu'ovlded for If men must Is- taken 
from otH' old ship to man a new one, th(> diauge (Might 
to take plae(' In (hose Instanees vvht're the ship Is 
nctually retliisl ami (omh'inmsl as unlit for furlh(>r 
servhT 

The (hmeral Hoard, In Its lalesf report to the Sisto- 
tarv of the Navv, states as follows 

“The (leneral Hoard cannot too stronglv urge upon 
the Iiepartment the n(s(>ssitv of using Its host etideiiv- 
(U's to carry out the n'peated r(s'ominendatl(ais of the 
(leneral Hoard, made from year to year to provide the 
fleet with a iM'rsonnel, H<tlve list and fralmsl reserve, 
('qiinl to the manning of the fleet for war In the oidti- 
Ion of (he (leneral Ihaird this Is a matter of even more 
serious Imisirt than that of construdIon, for It eannot 
he t(si often rer>eat(sl that ships without a hnitiid iht- 
sonnel to man and tight them are useless for the pur- 
Ixises of war The training needisl for the purposi* Is 
long and aidiious, and cannot he doni- aft(>r the oilt- 
hieak of war 'I'hls must have heeii provhhsi for long 
previous to the heginning of hostilities, and any ship 
of the fleet found at the oiilhieak of war without pne 
vision having I'cen made foi Us manning liy otheers and 
men tinlmsl for sei v h e i.in he i ounted as only a uscUts 
mass of sici I whose evlstcme le.ids onlv to a false seiise 
of svs'urltv 

“The strength of fleets K measured too often In the 
puhlle mind hv the nnmli( i and tonnage of Its material 
uidts d'he real 'lieiigdi of a lleel Is a ( omhlimtlon of 
Its f'crsonnel—w 1th their skill and lialnlng - and Its 
material, and of tlicsi- two elenienis the mole liniHir- 
tant- the is'rsonal is tiai often forgotten and neglect 
ed In inaklng piovlslon foi our fleet" 

Tills last |iaragru|ih Is vvorlhv of attention not 
only hy ('ongiess, hut all the people AV( alone of 
the naval powets piovlde no tialiasl leserves We 
trust to tin* lining of the eomph'ments of our ships 
hy untraiiKsI men l•e('lnl(('d aflei war is imminent or 
(leelartsl' 

(If course, no mil Ion In (line of |M'Hcc keeiis all the 
shliis of Its navy fully manned and in full (oimnlsslon 
Hut all the leading nations eviept the FnlUsl .States 
provide an active list, ollliers anil men, sulHeleiit to 
k(*ei* the ts-st of their fleet in a malerial condition for 
war; and in nddlrlon a trained reserve of otfli (‘rs and 
tiieii KUflIeleiit to round out the cornplenieiits and fully 
mail every serviceable slilp of theli inivles and also 
furnish B ret*erje#for eusualtles Thus every nation 
eicejit ours la prepared lo motilllsse Its entire navy, hy 
order, with olfleera and tralntMl men 


SCiENTI^AJ^Kliy^ 

Fongrtw, however, will not be offloUlly aeuualnted 
with the fact that the General Boartl la eamently aeek- 
Ing a greater fiersonuel Uat. 

Yet the iietMl of more meh 1« a oerloua one. The »• 
(lulronients are aa fOllowe: 

1 Provlalmi for an active peraonnel, olflcwa and Wp 
listed f(>r(T, capable of keeping In fall cotnmliHlton all 
hattleshliw under flfteeu years of age frotn date of 
authorixatloii, all deattoyerR and aobmarinee under 
twelve yeans of aae from authorlaatlon, half of the 
erulsera, all the gunboats and all the uetraaary aazU* 
Inrh's that go with the active fleet 

2 To expand the active lieroonuel with the expan¬ 
sion of the fleet in the proiKirtlona Indicated In the 
lirec(sling paragraph. 

;i. Taking Immediate atops to form a national reserve 
of trained ofltrera and men, and that hta work be pushed 
until this reserve In’connection with tlie naval militia 
ha.s reached the iioiut where, combined with the active 
list, It will be iKMialblo td imaii the entire fleet with war 
eomiilenicntH and furnish an additional ten per cent 
for cHHUHltles 

If we could get a reserve of BO,(100 men, half of whom 
hnv<> betui tn the Navy and the other half In the mer- 
< untile marine oorvlee, either on the Lakes or along the 
coast, then we would have a peraonnel emergency re¬ 
serve which would be of great value In time of need. 
Our present naval militia is insufilcleut, as It nnmher# 
about 7,(K)0 men We need a reaervi to 'make op the 
|H>rs(innel defleieney. 

I,,et us not forget that tids country possesBcs poten¬ 
tially a well-trained and capable naval reserve, but it 
la uiiorganlised and It Is at least 10,000 men short 
Plans ought to lie made to organise this body of re¬ 
serves that would make of It an effective r(sscrvc In 
time of war. Therv- are about 30,(XK) of these former 
HHlIors, men (It by physical strength and experience 
iMith to offliTr and man naval auxiliaries, as well as 



bombardment of Antwerp was Inaudible. 

Ill return to I heir places as gunners, gvjii iKilntera, and 
other positions on our warshlijs 

We have more vv^sels in (simmisslon than most of 
(he nations which give higher rank to tlielr oflloers, 
yet when our fleets enter foreign waters (mr naval ofll- 
(TPB are compelled to yield prfsTdeiiee to ranking 
nfli(Trs of smaller nations. This is not an Indignity 
to the tiiHii so much as to the United States. It Is not 
a (jnestion of our naval ofllcers, us Individuals, being 
placed in Inferior positions when they meet the fleets 
of other nations it Is that In the eyes of other na¬ 
tions we put ourwdves in the iswltlvm of an inferior 
P'lirci 

And uuotlier defleieney worthy of notice Is the fact 
that It would lie practicall.v Imisisslhle for the United 
.States Navy to make any strategle move outside of 
Amerhan waters unless It flrst obtained, by purchase 
or otherwise, Hrltlsh admiralty charts to Insure safe 
navigation How soon the United Ktates will become 
liKhqicndent of churtmakers I do not know, but the fact 
Htandh that wc lack a very necessary Item 

There has been u great deal of eommeut aiiout the 
unreadiness of the fleet to-day. Hurtiig the past two 
vears maneuvers and battle practice of the fleet as a 
whole have Iiwm greaOy curtailed. The last mobilisa¬ 
tion. In (he full sense of the word, was dui-lng the last 
Administration In Gctoiier. m2, wiien 31 battleships, 4 
armored cruisers, and 8S smaller vessels, manned hy 
I.IKK) oltlecrs and nearly 27,500 enlisted men, i«rtt(4- 
pated In the review. Since then the custom of annnal 
moldlleatlon has been abandoned. Why? Bt>canse the 
jireseut Administratlou has requlrefl tbe use of battle¬ 
ships for duty which could have been performed equally 
well by gunboats aod small cruisers. In addition, ttw 
shortage of ineu Is atoo serkiu^y Interfering with tlie 



annual maneuvers sO 
fleet Vaasels for such oorYlfle 
While 'In ordlnaty.” and th# 
emergency duty pfevente ttWte 
drills. - 

Are not the foregoing ttlrt mwk t aB j Ws 
tlon? Are there not many deAwta wStli*. shwdd. ha 
eliminated? Is not tbe preomit a owttljr an« 

roundabout one? 


Zoneg of Siowe 

By W. J. L. KieU 

P ROF. VAN KVKHIIINOKN has puWtthed the pra- 
Itmtnary ooncluslon arrived at In the UeteoKilagtcal 
station of Utrecht about the area In tbe Netherlands 
where the Itombardment of Antwerp was audible, ttore 
careful study has, howe\er, to be (riven to the matter 
licfore it can be understood in all its phases, for in- 
Htanee the hoering thereon of tbe local weather condl- 
tloiis have still to lx* more esiieclsUy Investigated, The 
broad ('(uteluslou that could at a glance be deduced from 
the rcjKirts that came In from various idacea tn Hol¬ 
land after each plaw where the bomtsirdmant had been 
heard bad been marked on a map (see accompahylng 
diagram) have alisolurely couflrmed the thtKiry of the 
German scientlirt, Dr Vest dem Borne, who suwasted 
that the phcnomeiion of suncs of silence correspond to a 
similar phenomenon in light, which produce* the well 
known /o(a morgana of the desert. According to this 
tliiHiry the sound waves which are thrown upward do 
not lose themselves In intlnity, but, after reaching a 
height of from 60 to W kilometers (37 to BO miles) ac¬ 
cording to the greater or less density and dampness of 
the atmosphere are thrown back again or reflected 
toward the earth. 

Tile area oter which the sound of the liombardment 
was directly audible was a very wide one, about fl5 
kilometers lit radius. Then follows a none <rf silence 
of 60 kilometers broken only in one place (see the small 
cross in'llr Nykerk on the map) What local atmo¬ 
spheric condition caused this eX(T|>tton has not yet been 
aiHTrialiied Beyond this tone the sound again became 
audible and fhe direction fnmi which the observers per¬ 
ceived the sound is given by the small arrows on the 
map It will lie seen that in the extreme north of tbe 
Itrovlnce of Gnmingt'ii the sonnd of guns was heard 
coming from the northeast, and upon iuvestlgatlou It 
)ir(>vi>d that slmultaiicoiisly with the tximhardment of 
Antwerp, October 7th to 6th, gun practice at Borkuni 
was going on and also at Mepi>eu, where Krupp gun 
ranges are situated. This grouji of crosses will, there¬ 
fore, have to )h‘ eliminated It bi interesting to note 
that at Utrecht Itself the houimI of the homhardment 
of Antwerp was not licard, hut when, Ister on, tbe flgbt- 
Ing line tn Helgluin was removed to a distance of 200 
kilometers from Utrecht the souiiil of guns was plainly 
dlsccrw'd, Inttli hy I’rof van Kverdingen himself and 
others of lh(' ()hH('rM»tor> 

Trof W MeliiarditK of Munster in Westphalia haje 
I>eiK>d to hear of the investigations carried on at Utrecht 
and sent Prof. \an Kverdingen a clipping from the 
MUnntn ithrr Anurigrr of Dctolier 10th, lit which ap- 
licared letters from persons in places some ISO kilo¬ 
meters distant from Antwcn>, to the east atid nortb- 
('ttst. who not (rttly distinctly heard the sound of gnus, 
hut were able to distinguish the difference In sound 
lietween the ri'port of the 42-ccuttmeter guns and 
others. He offeri'd to collect further material niion 
thla matter in Gcnnany and send It up to Utrecht. 
This offer was gladly accefited. for. In this way. It 
may be isnisllile to il(>termlne the Width of the outer 
sonnd area. 

I’rof van Kverdingen Intends to publish the results 
of further Investigation later on. 


The Current Supplement 

rpHE Issue of the .SciEWTiru' AMKBtCAfi StnnnjeMEHT 
1 for April 17tb, Ihls, No. 2656, Is most valuable in 
the variety and character of tbe matter It contains. 
There Is an Interesting account of tbe earthquakes and 
volcanic entjitlons of Hukurajlma, to Japan, showtog 
their connection with other disturbances to this region. 
Testing the Ht'iisDilllty of Plants Is a valuable aammgry 
of the remarkable luvestlgatlous by Prof. Bose, which 
have opened up an entirely new field to plant phyat- 
ology. There Is un Interesting account of the sooloiri- 
oal achievements of the Roosevelt-Rmidon Bxpedttkm 
to South America hy one of the solentUlc party. Wlr«- 
less Transmission of Knergy Is an uuumally cleur and 
complete exposition of a subject of grofiag tanportanea, 
wrritteu especially for the geueral reader by a meAto g 
auttmrlty. Tbe Uses of Light to tbe TrtMtoMmt fit BW- 
ease adds much t« <mr knowleOge of ttm eflM»A)f <!»■ 
femut klttds of light, Air UnglMi atttlMrt^ oh aeem 
nanttml subjtsct* reviews maoy m ^te jMmwrtnt 
IngH of the airman cm both shtea to.ttm 
wim OB ike remilta aeeumiii^iAigL 

attMw for fhe hMitd, 

^ wat aM cMtom tithe* nwttnv., „ , ; 

; 
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I Af CshunliU UnjvwnUy 
4ii.Bda«|MiM^ tVrtAiel«cr 


A SISSIOtlS pmtaen in cdoontloMt pejrabolofcy is 
Uwtt <% d«Vnl<q>tilg ti>« mental faculties of exoep- 
tlMal nr Mn^lcal cfatMm. t7i> to wltlitn recent years 
nentid 4fl|CBatlrea aswMtg diUdren were looked uiton oh 
Jupetese and rery little was attempted In their educa- 
tioii. ^ISo-day, however, it is inmerally recofiilsed that 
maQy fOmu of <}eABCttre mentality are amenable to 
’ '^treattaent alone lines evolved tbrongh a better compre- 
hweton of those branchea of medical science knovm 
as psychiatry and ueuroloey. 

An Interesting experiment In the ednoatlon of excep- 
tinoal children is now being carried cot In Columbia 
University. A class of atyidcal children haa been 
formed In Dpeyer tlchool, a model elementary school 
used for experimental purposes In connection with 
Teachm College. Psychcriogbits recognise that the 
training of exceptional children must differ from the 
training of'normal children In that each child requires 
Individual study and the Instruction It receives must l)e 
parUoularly suited to It* requlrmucnta In order that 
the greateet possible progress l>e made by the class 
as a whole the number of pupils has been restricted to 
tan children, thus permitting each child to receive the 
maxlmnra amount of attention from the teachers and 
preserving, In all easeotlals, the Individuality of each 
student ^ 

Ihe examination at the children who were admitted 
to the <daa8 was conducte<l by Dr. Louis E Blsch, who 
has been very aucoesaful In the treatment of atypical 
children, and Dr. Naomi Norsworthy, Associate Pro- 
feesor of Educational Psychology. Before ai-ccptancc 
each child Is thoroughly examined phyalcally and men¬ 
tally. Absolutely hopeless cases are not acceptwl In 
his mental examination Dr. Bbw^h employs the Blnet- 
tllmon moasuiiug w.-ale for Intelligence, the I'crlces- 
Biidgee “point scale” and the Ziehen Intelllgonce test. 
In the recognition of mental dellcleucy each of these 
tests has <wrtaln {wcullar advantages The imfut scale 
was designed by Its auth<*r8 with a view to Improving 
the Blnet measuring scale of intelligence. The test 
devised by Prat Ziehen of Berlin University, ha* been 
used with highly satlafartory results In the psychiatric 
and neurologic clinic of that Institution. 

The Bluet-HImou test has the advantage of Instantly 
appealing to the child. Practically all <'blldreu like to 
lo(dc at pictures, and if the examiner begins by asking 
the child to look at the pictures used In the test the 
chiM is at once placed at ease and wUl respond to the 
questions In a natural manner. It is essential that the 
examiner gain the conddenw of the child. The quc»- 
tloner must assure himself that the child Is entirely at 
ease If successful results are to be obtained. The child 
should look iip<in the examination not as an exfiralna- 
tlmi, but as a game which be takes pleasure In playing. 
The Btaet and Simon testa are arranged to determine 
the mental status of children from three to tift«<>u years 
of age. If a child responds suciwssfully to the tests 
arranged for Its age it is protvably normal so fur sa Its 
Intellectual development Is <-oiicerued Hut If It can 
succeed only In the testa arranged for younger, chil¬ 
dren, It Is backward. For example, a child of ten who 
could not HiK!cee<l In the testa for Ita age. but who coubl 
succeMfuily answer the questions In the tests arranged 
for a child of seven, would he three years backward 
In mental development. Children who arc three or 
more year* backward are looked nram as being men¬ 
tally defective. 

Blnet has fotind that all children are not developed 
evenly, tio he has determined, In estimating his results 
that a child has the mental devaUguueut of the highest 
age for which It has auceessfutly paused all the test*. 
Blnet has also established that when the child's in- 
telleetual level has been oirtatned. It 1* to be advanced 
a year for every five higher test* In which It ha* suc¬ 
ceeded in and two yean for every tmi teets successfully 
wftlMtood. 


A i^dld at three should he able to compretteml gpoken 
wonts and to answer simple questions by a gesture. 
Aak a child of three, Where are ywir eyesT and it 
shoald lamedlatxdy point to them. A child of three 
should he able to repeat senteooee of six syllables, but 
not taa ‘Flfung, being sere (flffleult than words be- 
ehuee tluv do net convey any meaning to a child of 
three, are limited in the test to^wo. auch as 0-4. When 
Owwn the pt^rtM wfaltdt Blnet ooee in bis tests a child 
<« throe irtW oonnerate the oblooto; it 1* not ptawlbie 
for Mm in daacrlbo any of the action in the pictures. 

Ai |Duh >«AM a child dtotOd know whether It Is a 
oe ki Imt at tttfea tt wotfld not he able to make 
tjUa At fotir « tm4 BkawM be able to re- 

the kmger of 

> |Me tomtMo-fonttiar objects 

0 ^ 'ykhth ^ ahh tt the eompari- 
tt ahtt fo teU 


which Is the heavier of two blocks equal In slac and 
appearance, but differing In weight At live all chil¬ 
dren Hucoeed In counting four At three no child can 
count four, and at four only about fifty (ler ivnt of 
the children tested have been able to do so 

At six years a child should distinguish between morn¬ 
ing and afternoon, should be able to debno known oli- 
jects and execute three simultaneous commissions At 
six Blnet believes that a child’s esthetic iwr<ei»tlon Is 
sufficiently developed for It to differentiate between 
beauty and ugliness. For this test Blnet cuqdoys a 
picture of six beads of women In three pairs, one of 
which Is pretty and the other ugly or actually (leforme<l 

At seven a child should Ivc able to count thlrUH*ii 
pennies; describe the pictures usetl In the lest for 
three year mentalities, Instead of simply enumerating 
the f)bji*cts; rmlnt out what Is lacking In uullnisbed pic¬ 
tures and name four colors. 

By reason of this careful marking of each iihase of 
the develo()ment of the human mind between the ages 
of three and fifteen years the Blnet-Htuiou scale Is re- 
gurded as an accurate means of measuring lutelllgencc 
But with all Its advantages, Dr Blsch has found It 
desirable to supplement the Blnet-Hlmon with the Zie¬ 
hen and Yerkes-Brtdges methods, together with other 
psychological and psychiatrical jirocedures. In examin¬ 
ing and classifying thet atypical children admitted to 
the Hi>eyer Hcliool class. 

As an aid to clasalfleatloii Dr Blsch has compiled 
the following tentative tabic setting f()rth the causes 
of abnormal mentality: 

1. PraroHtp (A) congenital, («) due to training 

2. Retardation, causoil by (A) defeidlve tet'th. (/?) 
errors of refraction, (f) adenoids and tonsils, (/>( un¬ 
favorable environment, (&’) malnutrition, (f’» Irregu 
lar sch<sd attendance (truancy, wanderlust, dlm‘as<>, 
etc.), (Cl), epiletisy, (W) syphilis, (/) tulterculosls, (J) 
sense deprivation, (K) gross physical bandleaps, (L) 
spetM'h defects, (,W) neuroma) and |isy<-ho|)Hthlo ihtsoii- 
aUttcH, (.V) chorea and habit simsms, (Oi rickets, (in 
adoleecema), ete 

3. A treated Orvelopment (Itesultlng In Amentia), 
caused by (A) trauma, (/t) lueiilngltlK, scarlet fever, 
diphtheria, etc, ((') cpiletisy. (O) syphilis, (fi) neuro¬ 
logical <s>mlltloit. (F) adoltwence 

4. Amenti^i; Idiotmthtc Oases (A) Idiocy, (li) Im¬ 
becility, (C) moronism (Oongeultal) 

Rpo'tal Ty|>es, (A) hydns-cphalus, (B) mlcnsv- 
pbalus, ((') cDdinlsm, (It) mongolism (Rt Little’s dis¬ 
ease, <F) amaurotic faintly Idhs-y, etc 

5 iforal DcvUition a<-comiaiiiiod by (A) npiwrently 
normal Intellectuality, (H) retardation, ((') arrested 
development, (/>) congenital amentia, (K) adolescence, 
(F) Insanity 

6. /ajwffitly, (A) dementia praecox, (A) raunb'-de- 
presslve psychoses, etc, (T) etiistsles in consdtutinnal 
Inferiority, (/>) following epllep«.v, (F) simple de¬ 
mentia 

Bach pupil In the class Is the subject of careful In¬ 
dividual study and observation, and bis prognws is 
recorded from day to day and tiled with the nsvird of 
his history, mental, physical and family, up to (he 
day ho was admitted to the class 'fhe progress of 
some of the obtidren has he*'n more marked than others, 
but all have shown a decided Improvement The chil¬ 
dren are learning self government un<l self care, which 
raises them from a state of )•omplete deiiendence to 
that of Indeistndent usefulness to a degree which would 
have been lmr>osslble fifty years ago. 

The importaiR'e of this brunch of eilucalion will be¬ 
come apiwrenf when It Is (sjuslderol that out of the 
20,000,(KS) school children In the Uidted States it Is 
estimated that 75 i»er cent are defoAivc Many of the 
defects from which these children suffi'r are minor 
and will yield readily to treatment But If they are 
neglected the result ts that the mental devclofiment of 
the child Is Inevttably retarded. A slight physical de 
feet which can Ih» readily eliminated hj simple surgery 
or medical treatment will lie the cause of a certain 
amount of strain which Is bound to react on the nervous 
organism of the child and pnsluee restlessness and a 
lack of the iwwer of com'entratlon Erratic, iu*rvous 
children may be brought to a normal contlltlon thnnigh 
hygiene, medication, psycho-analysis or hypnotism The 
tendency to extreme nervousnees, if not eradloated dur¬ 
ing ehlldbood, frequently develops into a sitIous mental 
disorder In later life. There is nothing a community 
can so 111 afford as human waste If the experiment In 
the education of defoettre children at the Speyer School 
points the way to the oonsdrvatlon of human Itelngs who 
ordinarily would be a dead weight on society It will 
be of luestimoble bmeat to the fsmntry. 

DistafectiRB Railway Cara 

S BVEBAL yean ago expeoimeotB were made In Rns- 
Mla In dlalafecttog railway cars by the use of steam 
and tonnalta, the remits of which have only recently 
beem aUboUiK^ TV start with the tem|)eraturc Inside 
the car 1* ntted to 06 deg. Cent by the admission of 
ateaiB, wMob talwu from Sfteen to twenty mlnutee. 


according to the slue and stjle of I'lir, jind the fornialtn 
Is sprayed by pressure generated b> an oil motor A 
iiilvture of fonniillii :ind ammonia was also tried The 
results as n'gards (tie distruetlon of germs of plague, 
typhoid, tuhereiilosis etc \)ere fairly sut)Hfae(or\, liiit 
It WHS found rather dlllh iilt to get a uniform temiiora- 
ture, and the vaiH)rs liijiireil some of the jmliits used 
111 the cars 


Selenium in the Production of Colored GIabb 

By Samuel Wein 

S ELENIT'M, i)roduced to the extent of iilxait ll.lSMI 
ismiids Hiinuully, has a )cr.v limite)! iiniotleiil use 
which Is mosfli confined to the miunifaelure of r<sl 
glass and red enameled ware Ever slnci' the riateiit 
granted to E Welz (Her, 2.’i imge Kl!»l on the prcsx'ss 
of coloring glass by means of selenium, )er\ 111 tie has 
been imhllslnsl It Is for this reHson that this pii|>er 
bus Is-eii written gh tug tlii' actual formuls’ now In use 
by the Nsrlous glass eoinpHnles both in the I lilted 
States and abroad 

A great udwintnge In the use of selenium lies, lirst 
In flu* fael timt it Is not necessur\ to reheat the glass 
after it has Is.'cn made (v)hlch, b\ the «a.\ Is the nsusl 
liroces.s), and second, In the fuel that Its cost Is much 
less thnn that of gold chloride nr other cheinleiils used 
W’elz used Hel)>iiltim or a eomiiouiid of seloiihim and 
codmluiu sulphide for the iiroductlon of n -le, nsl. and 
orange colored glass (Em; Jttn .lournal, December 
IMh, isp7. page T:!], niid .Si itMinc .VMnneAN M m.t 
UEXT. ilniiunrv Ist, DPS, page is,.■)),") , on Invi-sflgatlon 
It WHS found that Welz's fornnilH whs not snttsfHCtory 
The formaia was soon correctiHl. Hiid Is made ns 
follows 


.Sand 

SisIh 


Bon 


rollte 


100 kilogrammes 
20 kilogrammes 
s kilogrammes 
7 kilogrammes 
Of) kllogTHrames 
I.! kilogrammes 


Selenium 

('Hdnilum Nultihlde 700 gramines 

Sulphur 2.'to grammes 

Th<* result of the iiliove tiHteh Is ii hi'Hutlful ooral red 
oorresiHindlng to Knisi-r red glass 

SImlliirh, for ii traiispnrenl .\)‘llow-i'(>d glass 
Sand KM) kllograrames 

Soda 12 kilogrammes 

I’otnsli 10 kilogrammes 

Mlnlnni 2o kilogrammes 

Limestone 10 kilogrammes 

Selenium 2(K) :t00 grammes 

Trniilum oxide 00 grammes 

The writer would suggest the us*’ of selenlt<>s or sel()- 
nates. as these saUs are mole suitable than melallle 
selenium, since the.\ are more stable in the hi'at of the 
funiaee, and are, in eonseiiuence, l<*ss HkeU to become 
lost through volatilization and oxidation 

(ilass <U>eolorlzisl lo means of selenium ismsesses an 
unusual clearness and lirilllanct Th(> use of selenium 
as a di-colorlzlng agent (sisllum selenate Is genernllv 
used) Is claimed In (lerman iiatcnts. Nos 6.'!,7.'i,fi(Vi, 
und SK.tU.'l Sebuilum raaiignneso is now lielng marketed 
111 the Uiiltisl Statw as a glass d<“culorlzer 


Back Numbers of the Scientihe American 
Supplement 

W E ls?g to advise our D'nders that wi' have discon¬ 
tinued selling iiiimls'rs of tlie SeifMiKK' Amerk an 
datisl earlier tliaii Jaiiuar.v 1. 11*14 We rt-- 
moveil thi> lirst week in Apill to the Woolworlh Butidliig. 
.New York eltj, and the ehaiige In our olflo's prolude)! 
the )T>rrvlng of Issues )if the SceetEMtsi )>\ten(llng oxer 
a iMTlisI of nearl,\ fort> years It was, tlierefoie ncsx's- 
sarv to turn <ner this portion of the business to some¬ 
one who has siMice for can.) lug so laige a slis-k ’I'lie 
H W Wilson ComiMUiv of :«> MamaroiaTk \\pmie, 
White rialns, N Y., have lasm ehoseii to take care of 
our hack number bu.sliiess The\ have the eomtilete 
stock and an> reBd,\ to Mi|ipl\ am of the back iiiimiters 
at the standard |)rl(V of to eeiils We, therefore, re¬ 
quest that. III toture. all oiders foi Sipimementh lie 
sent direct to th)' II W Wilson ('omimnj Instead of 
Munn & t'o I’U'ase do not older Siipcijcmests on let¬ 
ters ODlering snbserliilbais for the Si ikntiek American 
or the S( iKXTiEii American -Suppi.EMt n r oi iMKiks, or 
oontalning any othei matters. 

To Old Readers of the Scientific American 

T he June tinmlier of the .Scikni'ieu American W'lll 
commemorate the seventieth luinlversarx of the 
Iimis)- of Mniin & Co In that niimlier we wish i<i give 
n history of the HciKNTirir American Old rt-aders and 
suhacrlbors who visited the edltorlnl offiiN-s in the past 
are DHiuestisl to send us tlidr Impressions, anwxlotes. 
experlenct's, and the like. Indeeil, am tnformatloii nt 
all relating to the old offices on Park Uow will he grate¬ 
fully received by the Kkiltors. 







ritlun Is n (linclotmiPUt of forms ulrea(l\ 
(icsrrUH'd ill file Soif.Nnm' Amkkkan, and 
Kino iiitU'los but lltllo clso lias ixs-n 

piilillsbi'd as In ICiikHsIi 
The apiwi'atiis Is an utomliier, hut Insiead 
of a spray of ixTfunie or of dlslnfeotanl 
drawn from ii reservoir of tlu' liquid, the 
rosi'rvolr here is u solid wire and the spru.x 
a shower of nielal partlcdes, which will form 
a contliiK of the metal ii|Min any olijrs't 
placed a few Indus from the noi!?,le of the 
atonilrer The prtxmss Is the Invention of 
M I .SoluMip, a .Swiss ciikIiust, th<“ funda¬ 
mental patents are not yid two yeais old, 
and there has Iteen steady linproveinent of 
the ap|«iraliis in thi' laboratory of the inven¬ 
tor and In this csiuntry till It has reached the 
practical staKe that Is here to Im‘ descrllasl 
"Tlslol' Is a very apt name for the atonilr- 
liiK device It has a (trip and a uiuxzlc, but 
the maeaxlne isirtlon Is rather lartie rcla 
tivcly The pistol Is a mechanism that 
stralKhteiiB the metal wire, fta-ds it a sia^ 
which may be respilated at will, concentrates 
upon the wire the uuses that are to melt and 
the spray that is to ntomlise It, and the whole 
device, bv means of the (trip, may be directed 
to any isirtton of the object to be treated 
In Its passaae throuah the pistol (he wire 
Is physically unaltered, but on Its emerKeiice 
from the Inner tulve of the barrel the Irans- 
formation taut's place It liecoines a stream 
of metallic fsirtldes carried tiy a current of 
air or pas. Just as the liquid In the otomlKer 
becomes a similar stream of liquid drops 
IntcrestlnB and curious as this transforma¬ 
tion proves to he, It Is less astonishing than 
the results, for just ns one finds the liquid 
fixative III a film on the drawing, so one finds 
a coHtliiK of metal on the surface subjected 
to the .Schoop metal stream This Is smooth 
and comiaicted, and If there Is (qqKirtunlty 
for It NO to ntfix Itself, Its particles will lie 
driven Into the minute crey Ices of the object 
treate<l, is*rmanently there to remain and 
cling 

Metals and alloys alike are snhji'ct to the 
same strange ti'V’hniqne head tin, zinc, 
aluminium, copivr, brass, bronze, and tier- 
man silver have Iwen leslisl onl (piantlta- 
tlvely, while gold and silver tluaigti amen 
able 1o thi' jircs'ess, hiive not yet furnished 
their full data The film that Is deiwwlted 
by the siiray may he from OPfil Inch u(>ward, 
and Is firm and conllnnous 

Nome of the umuniianylng iihenomena are 
likewise of Interest While the femrs'rature 
at the apex of (he cone of stmt} may lie from 
700 deg Fahr. to deg Fahr, at the dis¬ 

tance of only four or five Inches, delicate 
materials that are coiuhustlble may Is? coated 
with the metal hut will not ive burned 
Matches held In the spray are metallxeil but 
not Ignited, tissue paper can be surfaced 
with metal, while brass Issuing at 1,560 deg 
Fahr has been dgposited on ellk without 
Injuring Its texfilm 

It Is the barrel of the pistol that is respon¬ 
sible for the strange resalts, for as has been 



Section of metal spraying pistol, showing meebanisak 



Opandag fit* tfmrkig iristoL 


said, the Internal meebanisn Is daxwted to 
straightening the wins and rogalatljig tto de¬ 
livery. TSiere are really three wmeemMe 
barrels and the lanertuoet is fiiat throogh 
which the wire lasuea. The second tube eoO- 
dnota to the place selected tor the melttog 
point a jet of mixed gases under p r a wm re. 
In fact a hlow-plpe; while the outer annalua 
dellvere comiiressed gas which facblabee the 
velocity neceseary for the spray, Ute Mow- 
idpe mlxtun- may be coal gas, water gas, 
acetylene, hydrogen, etc., with air or oxygen 
for Its stlmuhiHoa, while the apraylng jut 
may be carbon dioxide, nitmgea, air^ steam, 
etc. The temperatures, prosaurea, and mtx- 
tures arc factors to the technhiuea tor di^ 
ferent metals, so that accurate gages, redne- 
Ing valves and the like are porttooa <rf the 
aptairatus. Likewise the iireasure and veloe- 
ity of the air jet must be variable to aalt the 
conditions required by the dHtoraut metals. 

There must be, moreover, the Chance tar 
adjustments in the barrels to accord with 
the diameters at which the wires are used, 
and relative changes are necessary In the 
gas and air jeU Then there must be the 
poeslblllty of regulating the feed-speed of the 
wire, which Is moved forward by a motor 
driven by compreseed air. 

So far as anyone yet can definitely analyse 
It, the operation Is this; The hlow-plpe per¬ 
forms Its duty of melting the wire. The 
spraying jet hat two offices: by Us sopan- 
sloii and consequent appetite for heat it 
keeps the mnszle of the pistol cod; and by 
Its velocity, which may. be up to g,000 feet a 
second. It entrains a stream t/f metal. This 
is In minute partidee, either In the plaaUc 
state or molten. Horae uiay perhaps be 
gaseous, surrounded by a protective, reduc- 
lug atmoephtfe. This is the cooe that Is 
moving with great velocity toward the object 
treated. 


There Is this anomaly, that within four or 
five Inches of the point of origlii at the 
melted metal, with the consequent high tem¬ 
perature, delicate laces and paper, and aven 
matches, may he placed without bondag 
them and the hand may be held th«re for a 
moment. This la pUlnly a pbenooMnon dif¬ 
ferent from that when the fouodry man 
paasea bis finger through the Jet of aottan 
Iron running from the furnace. In tile lattor 
case It Is believed that the ffiotatore of the 
akin aaves'tt from harm, but ouch am 
nation does not serve with tfa« aptoyad n^al^ 
The suggestions here are that gpaaytw 
medium la enormously gtaHat In vobtau 
than the Infinitely small paftlelto that tt la 
carrying. It Is, moreovet, atltt 
and aeUIng heat to that redattvia to *ito piP- 
tWea, the cone la coot But whito too «oaw 
must deprtve the parttehn of some of toaj|r 
beat It seems certain from the togfilto ttort 
toey do not impact upon the Ohjeet tototod 
In the form of dropieta, for U HMg 


ought to rebound. Bor the 
explanation to give ia fiMkagfii to 

be an abnoraml phystaO, HWto. 

on aecoont of the beat tJto 

partielM pass lifto a 

tMOmtn 00 the ' 

body. If 

fMwoua mm 
mwwodtog 

















SmilFICAMEmN 


ijP^uring One Twenty-Millionth of an Inch 

Fwiest aiKl Most Sensitive Measuring lastrument Known to Modern Scien 


odgkmUA In Uie {itiyalcftl tabon- 
oer «d«c(rtw4»l HwatMthwis taT« ndwtrltwited 
part to tbe vreftltti at tbe woeld. Tfae 
1 ^ 9 ^ 1(14 ««M4 the nctenoe at exact nMamnwmentM 
^ atuni«n be eeoolvw to <}Mwtlaa8 pnt to 
oajtim and «n thp' XMearctnia usdertalnn lb phytiical 
tobowt optea have been made by iJenTonalng meamire- 
Menta aloDe. Thafe la net ofw, no matter how conpU- 
cabad, that In Ita ttnal aaatyaia oobld not be reduced to 
thh ttna fuiKlamental ttnaotlttea of either time, matt, 

' or laapth. 

ta cany out thee* meaHurementa then necewtltoteH 
tUa nae of Instmmenta with which to perform each 
ntaaoraaenta. In the early days of tbe laboratory 
the bmtmnienta were crude, but It did not take lonir to 
axfilott entirety the field within the range of thoec crude 
tnatmatenta and as neoeaalty la tbe mother of Inven¬ 
tion, w» find that aa the need for better Inatnimenta 
was teit, akliled and Ingenlooa men produced them. 

'The exact measurement of time has for ages received 
the dose attention of tbe muat skilled workers; the 
acennite detertninatlon of masa or weight has ke])t4)e 
phyaloiat and tbe akliled Instrument maker haul at 
work for many years, but the most difficult prtibletn 
tha phystctat and astronomer had to fa«-e was the ac 


By Ernst Keil 

curate determlnatlotf of length or dlstanc*-. whether 
that be along a atcaigbt Hue, the subdivision of a circle 
or the oxpreaaton at an angle. To perform the moat 
delUn.te and very finest measarementa In determination 
of length, the lAyalciat had for many yeara only one 
Instrument at band: the oomtaMind microscope It baa 
played a very Important part In scientific Investiga¬ 
tions, and bad it not txwu for it many of the discoveries, 
tbe results of wtilcfa we nee so freely In our life to-day, 
would not have been possible, and yet, many problems 
lay beyond its range. The limitations of the mlcroscoi)e 
are adjusted by the fact that we employ light when 
measuting with thla instrument and tbe waves of light 
are Just so fine. It can be proved mathematically as 
well as demonstrated In a popular way that, when 
objects are smaller tha^ «pe half wavo-lengtb of light, 
the microscope la absolutely unable to serve us. If we 
emidoy sunlit objects smaller than 1/80,000 of an 
Inch they cannot bo studied with It, and two ohjects 
which are closer‘together than 1/«0,000 of an Inch ap- 
txmr In the comtamnd microscope aa one 

The fart that the length of lighl-wavoa lluilte<l the 
magiUfyiiig |atwer of the compound mlcnwcoiie made 
It again an ahaolute iwceaslty for the ph.valclat to go 
to work and de\iso an inatruroent that could overcome 


this lack of power, if pliyalcal InveHlIgailon wna not 
to stop In this direction 1 ti due time two plijalclata 
In Cleveland, Ohio, Profs MIchclson iiiid Morlc> Intro¬ 
duced a new and moat naeful liisl nniicnt. and thi-y 
nnratHl It ‘‘mti rfmmptpr " This new histnnucnt ron- 
slatefl principally of a system of optlciil mirrors nr- 
rniigerl In such a way as to let the waves of light of 
a suitable souns* pass between and through them, the 
waves in the crnirw' of their travel ts'liig divided and 
reflect'd a certain nurnlmr of times, thus making It 
IMiasIhIc to measure ohjvs-ts 10 times smaller than the 
la-st compound mleroac ojk' would allow us to do This 
form of Interferometer oismiisI up a vast Held of re- 
seareh invwdlgatlons, and It has Ixsm usisl with exi el- 
lent results In many iih.vsieal ami aslrouomleal Investi¬ 
gations Unfortunatol.v even this iiislrumeur has Its 
limits of usefulness ami there are scores of ImiKirtniit 
prolvlenis awaiting investigation vvhUh lie way hevoml 
Its rang«' It was Prof (' \\ OiamlM'rlnin. head of 
ttie phjsles department of Iienlson Pidversll.v ami now 
pr<‘sldent of this liistllnllon, who Invented the com- 
pound inlrrff) onirtrr, the Insirinnenf Unit enahhsi the 
aeleiitlsta at one stroke to measure a dlstanee as small 
as V,>0,(KH).0(H) of an liieh This Instrumont will In all 
])rohahlllty !«• the moat delicate measuring liislrument 
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ia ^ JkfuA ler ni&ay to «eM^ H to A««t to tot< 
tor « iitmitn lUtoa to ^wAw <!li« tototHttoo «t 
th« i^tatoMe iaMi«tttobto wlto toito iMtml Ot ito 
iato;(^ It la an butranent 40 tbsM ne pow«rfa\ as 
the MJrtwison-Morley iRtertorometar, er 400 times as 
liowertttl as the tnowt [>ert«ct eonnxitttHl micioacwie. We 
can prolMtbly form a better plctore If we use some eom- 
psrtaons; 

ThU 1/20,000,000 of an Inch Is the ni>|'«rent sl*e of 
the head of an ordinary pin, viewed at a distance of 
227 miles; or the «l*e of a silver dollar, viewed at a 
distance of 0,000 mlleB; or the slw of a human face, 
viewed at u distance etiuol to twice the circumference 
of our uiotlwr »>arth 

Details of construction may l»e ween in the accoin- 
]viiiylnK llne-drawliufs Fh: 1 wliows a front Wcw, Flj? 
2 a :lde \1ew, and FIk .! ii top ilew of the compound 
Interferometer. The iMslidiiU' rt rests on three letfs, 1. 
1', I", two of (he (niter are l)lo^ld^sl with (tne-motton 
leveling screws h The l»edl)late U earrle,s on Its top 
on HUltnhlv sliniw'd wins (lie three (■iirrlntrew f. t", 
and the latter carry tlie oiitlcal Hvwleni of the Instru¬ 
ment The mliror lioldi'r nih Is moulded on the uprlsht 
1/ li> means of the two sfeel-jiosts op, (he latter wertlng 
aw springs to he o|«-ratisl l» the nileroineter adjuatlng- 
werew os, the holder mh and the upright « are fastened 
to the worm-wheel icn and this In tiiin finally to the 
carriage The worm whisd ico Is prodded with a woim 
ir to move tilt' mirror ahouf Us horizontal plane, the 
mlcrometcr-udjiistitig screw iu< with the two wteel isiwts 
acting ns stirlngs. allows th(> mirror to be luovetl a 
small fraction in the vertical plane, these movements 
are nersstsary. aw we sisin shall ww, for the adjustment 
of tht> Instrument The inlddh' carriage f” carries on 
toll nothing Imt the fixed mlrroi holder ni’h’ Inside of 
the I sharasi ladplnte H Is a fine micrometer screw 
MS with nut t' hs'ated to transmit a linear motion to 
either one of the lhret> carriages C, The head- 

end of the itilcromi'ler screw AfK Is provided with a 
worm-whe<'l U U' which Is oiH'rated bj the worm If 
fasterud to the Isslplate /> 

The neenraej of the compound Interferometer deiicnds 
mainly on two things 

1 The parallelism and flatness of the optical mirrors. 

2 The parallellsiii and Ihitness of the ways on which 
the three eiirrlagt'w, f, C". move along 

To make the mirrors necesHiiry foi this Instrument la 
an art hy Itself Mr (> I- I’etltdldlei of Chlengo made 
them for I’rof t'hiinilKTiiilii's Instrument, and did It 
with such pns-dslon that fli(> mirrors umsl were at no 
place more than l/l.lHKi.tKHi of an Inch out of (me 

The ways the carriages travel on have to Ik> flat, as 
well as imrallel, to a ver.'i high degree of accuracy, the 
ways on the Urst instrument huilt were so accurate 
that, if they hud licen enlurgisl to a haigth of two mlU's, 
the iwrallellsm would at the end of the two miles have 
varied not more tlmn of an Inch 

The optical system of the Instrument shown In the 
diagram. Fig 4, consists of foiii ghiss(*s M and are 
the two end glasses fasteueil In the mirror holder* mh. 
The surface of these (wo glasses* toward (he middle 
glass 2.if la rovered with a veiy thin tllm of silver, 
making of them total retloting mirrors These two 
glasses have to be Hat to the very highest isvssihle de¬ 
gree of accuracy The middle glass 'JM eortsists of two 
glasses of exactly the same dimensions cementeel to¬ 
gether w'llh cHiindn Imlsain About two thirds of the 
length of 2if. 1 to 2 and 1' to 2', on the sides toward 
M and I/', Is another tine silver film to act as a total re- 
flecllng minor and Is'twfs’ii the two glasses from o t4i »' 
is placed a silver tlrm of such a thickness as to split a 
ray of light that strikes 11s surface In two. letting one 
hiilf of the light through and relhs'tlng the other half, 
this ipart of llie minor is enlltsl the dividing jilatc 
These two glasses have to ls> Hat as well as parallel to 
the very Idghest imisnIIiIo degns- of aisairacj 

To adjust the liistiuinent we proceed as follows 
First we level our Instruinent hv means <(f the leveling 
screws In, after this we iidjusf the two end mirrors if 
and M’ r)crt)endlculnr to the tlxed mirror 2-lf liy moans 
of the micrometer-adjusting serevvs as, iheii we make 
the distance Ivetween 2« and If and 2iW and Af' as nearly 
alike ns |sisslble, using the worm 11 and worm-wheel 
11 ir for that piiriaise Now we set if at a small angle 
til 21/ and ,1/' at ncailv the same angle, using for this 
niovemeiil worm and worin-whtvl ii, K ii, res[)eetlvely 
The source of light, sav a sodium flame, Is placed at S 
(MS' Fig 4) A ray of light from the source S enters 
Ihe Instrument, striking the dividing plate a, n' and 
tielng s)ilit In two ('ipial fradlons, ot(e lialf of the ray 
passes through the divlillug plate and is ndlectcd a cer¬ 
tain nuiulter of times lietween the total reflecting lulr- 
rois 21/ and if nnlll It cornea to a plaw where if 
siilkes M' peris'iidlcnlar. then the ray of light travela 
haiK ovei exactly the same imtb to a, a'. The Mime 
thing of courMc, hapiieus to the other half of the ray, 
vvliUli Is relhs'tisl from a, a' and thrown toward Af. At 
II, n' (la- leturnlng ufc once morei, owe half 

going hack to the soiWce of light, the other one leaving 
the instrument In llte ditectlou toward T. At T a tele- 
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c electric apparatus for operating a radiator 
valve. 


;-|Uisn.M m tmMt 

•'ipatt; tho mtdw iteel pUrt® voto Ito 
i^'idde- to lotgfi <»rt toUfl 

watoto about litft poaod*. tVto (Mnto atoto iWto. lo. 
oapaMe of tnu»a»dttto* 200 borae^to*!#- aitol'*® 
taadWar with the ri«Wlty of ateek y«t ^ 
readily ahowa the bendtn? of thto heavy ^tori'iwat 
touched with the linger as lightly aa poadtoto WaMU, 
see what to an appawaWy g«*t taovemoot of thto 
etoei port when It to delicately touched with a at-mpn 
hair bmalb shown to the picture* One wtll «»».flb- 
eerve a dtottnot ujovement when the breath to eUgtdly 
blown agaiurt It, and when a match to dropped oh tola 
150-pouud atert plate It causee the rteel port to flattar 
like a feather to a stiff bre««e, and yet thte tortrumrtit 
was adjusted to only one tenth of Us real aenalWlUy 
when these demonstrations were made. 

No fewer than five different forms of compouRd totor- 
ferometers have been designed by Prof. Chamberlato 
and all of these Inatrumonts were cooatnjcted In the 
Irstmment ahop of the Barney Physical r^abocatory at 
Dentoon University, GrauvlUe, Ohla One of these In¬ 
struments was taken abroad and demourtrated before 
a committee of dtottognlshed sdeutlrts hy the writer; 
It created there an astonishing sensatltm, as It did 
wherever It was shown. By rsqueet of the Ohio Com¬ 
mission a complete aet of these Instruments was ex¬ 
hibited at the Jameatown Bshlbttlon aud tooelved the 
highest medal awarded to an exhibition of sclentlflc 
Instruments. At a meeting of the American ITiyalcal 
Society held In New York city, Prof. Chamberlato pre¬ 
sented his comiKrtind Interferometer with full demon¬ 
strations, thereby plactog the benefits of hto labor at 
the service of all sclentlflc Invertlgators. 


scotK! to idaced, through which wc «ihserve the oeenr- 
rv'nce in the Instrument, and wlmt we sw to a set of 
yellow and black frlnitee—Interference fringes. If the 
Instrument haptiens to Im adjusted to Its lowest isvwer, 
then the distance between two frluges represents one 
half wave-length of light, that to, the same sensitive¬ 
ness the most c>erfcct comia'und microscope i>o«sesaoa; 
hut hy changing the angle of Jf and if to relation to 



Electrical connectiona of (he radiator controUer. 


24/, that Is tnaking this angle very small and thus forc¬ 
ing the light to pass oficner between 2Af and if and 2Af 
and if liefore It strikes if or M' (lerpeiitMcularly and 
returiiM <»ver the same imth (In otlier wortls, hy Increas¬ 
ing Ihe length of the |uilh of light liy changing the 
angle Ivetween 2AF and 1/ and 2.1/ and A/'l we are able 
to Increase Ihe •vcnslllvi'iiess of the tlistrument forty 
times higher than the MIchelsoii MoHey Interferometer 



ElectrO'toermoaUtic cMtivi «a arraafad for 
deaionrtratow porpflMa. 


Eiectro-thermofltotic Control of RarUators 

OMK time ago the Hcibstitio Ambhicas dsacrlbed an 

dectrlcol starter for antomohllrs, using a very small 
motor The motor Itself was not powerful enoiyto to 
turn over the -engine directly, hut by sjveedlng It up 
sufficient energy was stored up to a flywheel to accora- 
pJtoh the Usk Again last year the fk'Wivriric Ambbi- 
CAM deacrlbed an electric brake In which the same prin¬ 
ciple was employed. Now a third application of this 
[vrliiclple of stored energy has been Ivrought out to con- 
nectUm with a thermostatic control of radiators. 

There are systems now to use for tmeratlflg tho valves 
of a radiator by means of compressed air under control 
of thermostats. Tho majority of them, however, labor 
under the disadvantage that they Invtvlve the Installa¬ 
tion of an elaborate system of alr-comprosalng machin¬ 
ery and compressed ait piping which cannot be In¬ 
stalled without considerable expense, except during the 
construction of a building llie Idea of cootroHlug tho 
valvo by electricity, which would simplify the InstAlla- 
Uon, has not met with much favor hitherto, because It 
has always Iveen supiaysed that a very largo motor 
would he required to open a valve that was tightly 
jammed or to close it stenm tight But by the use of 
energy stored to a rapidly rotating flywheel, the valve 
may Ive ofwrated with a very small motor, as has been 
proved by Mr B. V. Hartford. Inventor of the appa¬ 
ratus shown to the accomtsinylng Illustrations. 

fine of the photographs show s a demonstration device 
partly dtomantled so ns to disclose the deulls. The 
clock shown to the photograph to usod to switch on an 
electric light., every so often, the heat of which actuates 
the thermostat and thereby causes the valve to be 
closed and opened The motor used la of only J/lOd 
horse-power and to operated hy the common ItO-volt 
lighting circuit This current to switched on and off 
directly by the thermostat wltliout a relay, and to pre¬ 
vent excessive sparking a trip to usod to make an abso¬ 
lute and effective contact at eadi throw of the swlteh. 
As Will be obssfTsd In tllustmtidna, at each side of 
the themoatot arm there to an electromagnet, while a 
small disk of soft Iron on the arm serves as an arma¬ 
ture. Thus, when the arm to deflected to one idde oT 
the other, by variations In temperature, It (Haya be¬ 
tween two contact points A and ff. But the instant It 
toflcbes OD© of these contact pointa (say A), the elettfrt- 
magpet on that side (0) to energised, attraettog the 
arm and making a solid contact, admitting current to tite 
motor. As shown to the diagram, the Held of the motor 
to apnt, one half being conuected with A and the other 
half with B, so that Its direction of rotatltto uiajf be re- 
vgre^ by changing from otte contact potot to (he otlHC. An 
soon aa current Is supplied to the motor. It num -up to 
a very high rtteed, and by neaiM of a «tep-dk>iwn nieatfbg 
tir the ratio of 800 to 1, It turna the xhdigfor 
etthel’ opening It If fed throug{i contact 0, ^ 

If fed cootgot A. 

In order that the motor majr r«h 
aouat atart with no load; C)oiiaeu«ns((ir If la 
rtraoUd to the atom of ^<T<atte ' 'l]Mt«pdv ', 

shaft twadoatea to a firtk adaDflad to Wm# 

m pm ;■' ’" 









The Strangest City in the World 

A Town Given Over to the Moving Picture 


1 San Fernando Valley, In the State of Callforntu, 
wblcto ia probably the moat unique city In the world 
Ita Dame t« Unlveraal City, and it la the only munlel- 
pellty In the unlrerae dovote<l to the manufaet.ure of 
movlng-pletnre HIma It waa offlclally o|>ene<l on fi^rch 
16th, and Ita v>oimlatton of 1J500 people are all em¬ 
ployed In the art of making pUduree. It In the make- 
believe city of the twentieth cenltiry, and 

one never knows, as he strolls alsiut the - 

streets of this city, whether what he seeN 
la real or luat "reel" views 

A Btroll through Tinlveraal City Is like 
going through tlic pages of a wonder 
book; a fairy tale for children. It Is 
nothing more or leas than a chamehsai 
city, for the entire compleicloii and ait- 
penrance of Unlveraal City ean la* changed 
In three days to c<mform to any nstlou- 
ality, style at architecture, coloi scheme, 
or state of preservation which o<vaslon 
requires. Troy, Athens, Korae. Carls, Issi- 
don, and New York are all dlsUngulshetl 
and characterlatlc dtlcs, but Utilversal 
City combines everything which can he 
found In any of Utese cities, and tvmhl 
represent all of them Inside of a week, 
that la, for motltm-plctnre pun)«ses, fur 
there la not a building In the entire limits 
of the city which could not l»e changed ^ 
over night Into something radically dif- i 
ferent and changed back again with tsiual 

facliuy, I 

There la no utility shop put up for the 
use of workmen even which could not be 
turned Into a harracks for the quartering 
of aoldlers, a hovel for the entertainment 
of tblevea and desperadoes, or a ranch house for use In 
some western drama. The administration building 
Itself Is built with a dllTerent face on every quarter, 
and one of the shocks to which unsuspecting visitors at 
the city are likely to be subjected Is the return through 
U from a different direction, and the reallautlon that 
from that quarter every building presentH a different 
aspect from that tlrat seen. It Is this ability to change 
Its color at the slightest wish which mokes this city 
the most remarkable which has ever been constrticted. 

As to wlien Universal City will be finished It Is a 
very difficult matter to say. It baa already Iveen two 
years nnder construction, but there hi no end to the 
possible Improvements, It already has Its own mayor, 
police, fire, street cleaning and .educational diqiart 
tnenta, and, In fact, evAything which can be found In 
the average modern dty. All of the 

streets had to be adenUfically paved and- 

piped for gaa, electrldty anij sewar maltts. 

The main boulevard of the dty Is ata 
miles loog, and this will give an Idea at 
the amount of work the Street Depart- 
nent alone baa to do. The roadways of 
the city are peculiar In that tht^'^arc of 
different widths and styles of top dress¬ 
ing eo that there will be as great a va¬ 
riety la this reapect to chooee from for 
aoenlc purpaaea 

Ttw Zoo la boued in eapecUUiy con- 
atrwstad hQtldiiim and cages, gnd Is now 
the taivest and dnest tHdratoly owned 
IfUmiKitla in Um woiM Th««» Atri* 

Hon*. leopMfis ilifBW, 

jltdMMa. iaokahiv 

vinm, #110^ 

tbe '' 


dlfforwjt kinds of plumage birds and many others, like 
the Ameri<»u eagle and the vulture, a <-ompletc dug 
kennel of prlzcswlnnlng thoroughbreds, all kinds of do¬ 
mestic animals, and a large hervl of wlde-hornei] cattle, 
bison, buffalo and cowpooles, wild horses and gophers. 
These buildings have been completed and the animals 
liAve taken part In many big Jungle pictures whl<-h have 
been seen hy the public. The admlnlstrallou bulldlug. 



which houses the nK-ejilbm hall, mvM'ting ns.m. Imok- 
keeiitng ihqiartmeiit, cashier’s deiwrtmcnt, a suite of 
elglit rooms for the seeimrio detmrtmcut, the library, 
stenographer, telephiMie exchange, telegraph office, 
auditor’s and goueral manager’s ofilcv', <'ost $.iO,OUO Its 
facades are all dlffereBl, represenllng different Interiors 
uiul different styles of archltis-iure The lalwratnry 
has the same |iecullarlty of exterior ap|a‘arHnov> There 
In also an exhlhltlim theater, which takes on either the 
aidveuranec of a city or a country theater at the liehest 
of the director There are harrnvks fur housing the 
truKviis of expert cavalrymen and hunk honses for the 
I'owlioys. All of these are inndern and sanitary, and 
can Ih< used for many other things from the moving- 
picture standpoint. 

One of the most plctureaquo spots In the city Is the 


Indian village, vvbiili Is tbe largest In America acid is 
Inhabited by a Irlls* of redinen wlio arc' periicitted to 
pursue their lives as lliev pUaise for tliej me iiol eii 
cournged to adojet modern cusloins (ir costumes 

There are two riadnuraiits ns c iiitiiclons und ns well 
servisl as any in tbe eltv of I,os Angeles, which Is tight 
mites north of Universal t'ltj Tlicse me for (he csin- 
vcnleiuH' of actors who leave no balilliitlon iu tin' < Itv 
. Itself The vvoiiderfiil revolving slage is 

- one of tbe most np to date features of this 

(ily. mid iiKlnilcs miuiv iiinoviitions iiiid 
a l■(s•klng stage iiiadi' espisiullv for i lill- 
dreii's prcMlucilons 

The wnnlrols' dciMirlmcict (sititaiiis , os- 
tUiiK'h of every eonecivable sort and tic 
uddition to tills are tbe cosluine shoiw, 
vvliltli tan turn one lice designs wliiih arc 
rtsjiilnsl bv cverv imtIcsI of dress, from 
the era of iwlm leaf girdles to the present 
time 

The llvi' bundled drv's,sliig nsims arc 
fireprisif and arc (siulpiHsl vvilh hot nml 
cold rniiiiliig water, elect i It and gas 
lights, and steam beat Then' are also 
bath rtsiius and swimming isxils for liotb 
nit'll and wtimcn 

Tbi're are two hospitals and liilirniarles 
tliorougblv eqiilpiK'd with cverv iiiodeni 
instruiiu'Mt for snigical and putliological 
remislv, and these are under tlii' dlrt'otlon 
of two plivsleliiiis, asslsttsl liv a eorps of 
traliiisl nurses 

.Several corrals corifiiln, aiuoiig other 
nntimils, sixteen Uiigllsh tlionuiglilired 
— - saddb* horst'B, four white .Aniblim stctsls 

mid one linndrtsl .ind tlililv-six lasid of 
Wt'Ktern horses four long liormsl steers, 
twelve burros and twelve mllllarv mull's, and twelve 
Shetland ismlcs The em'rlage bouse Is tspilpiiisl with 
some fortv vehicles, ranging from the cliarlot of 
Homer's time to an iip-tiedate pbaeion tu landau, while 
the garage next door coiiliilns tlilrtv ears of evt'iv do- 
•serliitlon and flit' iiiaeliliK'rv for is|ulpping and ri'patr 
liig The hincksinllli.v mid harni'iss shops art' all under 
the suis'rvlsioii of exiM'its and arc thoroughly equUqied 
for the purjiosc udeiahsj 

Kor tlie outdoor enjoy iiit'iil of the llnlversailtcs, 
then' Is a ipmrti'r-inlle rats' traek, with concis'te grand 
stand and stiitiluiii In the most appiovtsi iililverslty 


stand and si 

Blyle In this arena cun la* stagt'il any klinl of play 
calling ftir outdisir sisirts, und it Is ois'ii at all Ihiics 
to the athletically inclliusl who wish to kts'p in trim for 
(lit'lr arduous duties in thi' llliiis Hike all other hnlld- 
liigH In the cltv, this .iri'iiti eiin he changtid 
on short nollf'c to rcprcst'iil a iiumlver of 
different sellings < hie day It may be 
tKss'KSKr.v to use II f<ir the t'ollseum at 
Horae and another for a couiitrv fair It 
•'till Is' used for an Iiidluu durbar or a 
golf link 

Horse-power of a Rainfall 

F KW issiple reilllxt' tlie ent'rgy In a 
fall of rain On tlie evening of Oc- 
tohel «h, mil, there fell ill Kansas (ity. 
Mo,, in two hours 1 Til Imhes tif riiln As¬ 
suming that tills ruin covensl iin urea 4 
mlle« square, or Hi square miles, and that 
U fell fnim an nltltmle of O.OtHl feet, the 
energy represeiiltsl was about (l..•i0t),0^(() 
horsc-jKiwer liours Were this converted 
Into eleetrleal energy w Ithont the usual 
losses It would amount to nearly 4,700,(MHl 
kilowatt-hours. At 10 cents per kilowatt 
hour, this energy would cost ?470,<ioo 



I other hnlld- 

II he changed 
a Iiumlver of 
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A Machine ^at Takea Off Fat 

A MACHINE flml Will do one's ox«rci«- 
Inp for him without exertion on hie 
liart luiH l)eeii trl«l out at a ChlonKo Inm- 
pltal. Its iirlmnry puriKwe Is to redut* 
welglit, without rwiulrliig exercise or diet¬ 
ing, awl reiteatwl exi>erln»ente have de- 
moUHtraU'd Its bik’ciwm. 

Alsmt all the patient has to do Is to 
n>move his—or rather her, since most of 
the jiatleuts are w<auen—outer urarineut* 
and put (Ml Mometldug closely roseuibltng 
the old-fashlon mother huhbard Then 
she Is strapiied Into the apparatus. An 
oiierator touches a switch, an electric mo¬ 
tor starts huKiulng and the machine docs 



A maeliliie that takes off fat. 


AVhen the laachiac Is odjustcsl iihout the 
patU’iit ho Is held Immovahly la It. His 
arms rest u)ioii sinall platforms iiro\ld(«l 
for that i>ur\)os(' Tlw motor causi's the 
licit of rollers on each side to turn, so that 
they will massage the hialy within a reg¬ 
ular mot Inn The amount of pr(>s8ure or 
siieed can he adjustml aissirdlng to the 
needs of each jiartlcular case. 

It la clalimsl that the rollers massage 
the body !ti such a uiaiuier us to break uii 
fat imrtlch'K At the same time the hloisl 
clreulatlon Is Increased to an uhnormnl 
degrts' The fat particles are dlssIpatiHl, 
carried off liy the blood and later elimin¬ 
ated by natural priK'Csses Enough jii'es- 
surc cnti be obtalinsl to ghe the laxly u 
rosy glow all over, clear to the finger 
nails, without, however. Inducing iiersplr- 
ntlon or having an deleterious effis't In 
other words, nil the physical effects of vig¬ 
orous exercise can 1«> olitaliirsl without re- 
(ptlritig direct exertion 

The athletic departirn'iit of Chicago Uni¬ 
versity WHS the first to try It out It was 
UBtxl there for the cure of “charlej horse,” 
a condition arising from bruised niuscics 
among athletes, and Its curative powers 
w'crc so great that th(> coaches enthusi¬ 
astically lndors(sl If Coach Stagg of Chi¬ 
cago Is (luohsl as saying his men have had 
no permaneid "charicy horses" since the 
muchiue was lastalhsl 

Were the “Eoliths” Made by Man? 

I N the (sairse of his lecture, at a m-eiit 
meetitig of the llo>al Aidhroiailoglcal 
.'StK'loty, Ml Charles Iiawsoii, fellow of 
the (Jeologlial aud Aiilhiuarlcs Six'letj of 
l^oadoM c\hlldtcd many iialcollthlc Hint 
Implements of the eurlv I’lclstocoiie ixTlod, 


Evidence that implementa of the atone are may be natural formatioBs. 


were supixiscd h.v some 
to carry the advcid of 
tile human race far hai k 
Into the mists of geologi¬ 
cal agna; as to which 
proiKwltloii there has 
been much dispute. 

Mr Hawson and Dr. 
Hmlth Woodward would 
only admit the PUtdown 
skull to a modest mrW' 
l'lelHf<x!en« period Xaay 
HOP,two years), while 
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M Oie work <tf '' 

•SwIttlMt" aw , 

loatto Hint a tlMle , 

In the miTflli lalA 

preoent form and paqtti^llilil pi^ . 
tng them to rasemhla )a»iii ^ iaM w>i^< **t . 

■ "bomo,” "planaB," ' 

so forth. 

He pointed emt the 
matle flint to starch and 
which are also priomatle, olid aoMi h* had 
made the surprhdnr diaooTeQ' that doe 
bag of starch contatned a whole Mrim oC 
these collthic tmi^ementdlke tcKBe, In 
miniature. It waa a game aayooe twrld 
play, provided he knows what an eottth 
is like and posseeMM a bag at stavcfi. 

Indeed It waa only uecessaxy after ha.T' 
tnr hunted nut one serteu, to sit on-Uw hag 
to obtain a whole fresh serlea at 

Streteker far tVateh tlw 

T he great European confflct has be¬ 
come a war of the pidc and Munrel, ao 
far as oiveratlous tn the western .«|dMee 
are concerned; for hero we both 

armies have dug themselves in and are 
lighting from trenches and by means at 
mines ami countermines. This extsiates 
trench lighting has called for a ^wMal 
type of stretcher which will permit of 
carrying the wounded through the atgaag 
trenches back to the Held bospltaU The 
ordinary stretcher takes too much nmn. 

As the wounded man must be carried in 
an outstretebed position, It Is dUBcolt to 
convey him through the many twhsts and 
turns of tlic trench lino. If only the 
wounded man could be carried In an up¬ 
right jxisltlon or In nearly upright posi¬ 
tion, It would be a simple matter to con¬ 
vey him to the rear. To iwrmlt of this 
the tyiMj of Htrecher shown in the aeeoiB- 
jMvnylug photograph has been devised. It 
Is really a compromise between a stretch¬ 
er and a chair, l)elnK similar In shape to a 
steamer ehalr. With this type of streteb- 
(■r Uio wounded msu is carrU>d In a reclin¬ 
ing position which is almtwl a slttlug pos¬ 
ture. The stretcher has bwn aaoptoi by 
the Krench army, 

A Fiye-acre Model of the Panama 
Canal 

T he fact that the Poiiamn-raeinc In¬ 
ternational Exjjoeltlon at Han Kran- 
clseo Is comineniurative of America*! 
gigantic achlcvemeut, makes the repro¬ 
duction of the famous waterway between 
the Atlantic and Pat Itlc, as It IM fonnd on 
“Tile Zone” at the ExiHadtloii, one of ttm 
most inlertwtlng (xmcessloua along that 
big amusement thoroughfare. 

Passing up a hnsid runway the visitor 
arrives before the longtjst moving idat- 
forro in the world, on which seats for 
thousands are placed. The entrance to 
this platform is at the 
Paclflc entrance to (he 
canal, and as the specta¬ 
tor takes his seat a pair 
of disks are idaoed at 
the ears and an the Jour¬ 
ney Is begmi a ptaoOo- 
gratdihvteletthoBlc ap- 
imratUH begins a dear 
and Impreadvo lecture 
of the great coooeaston, 
wbk-h now Itcgi opnud 
licfore the eye In the 
mlimtest detail. Sadi 
point at Intereat 
tbmugboQt the aotlte 
canal aone as rapytt- 
duoed at the a gp oatt i o B , 
la nnrabered axMl the 
phahographjd lebt-nce , 
prefaces eaoti'dMpdilff* 
tton with the irateh«r,'4 , 

Uat.thB«.dMi#-''4KV': 

trait elf ' 




EBuraiens model of the Panama Oamd oxU^ed at the Panaau-PaaMc Ifpwllliia 
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TIm WlUUa MA( Oo.. m BrM(t««y. New Yoc* 
OWINO TO RKMOVAL OF OUK omOKS, 
wa (Mn to akwM at two oao abaut I w tom. 
daptSl R. 8ioSiee. wMtb * R S InrheTlMliAt 8 ft 
-^te ataw aboA 6 taiM. (kt^ 8 ft 8 laohaa. wMiR 
• IV, tu l rt i t 7 ft aata ta food ogadltkw 

UmTtCe.. Ml Braaiftrar. New Ytwk 

rAimni roa sau 

WATKK POWER UK810N wUch redueaathe coat 
at devetaiDMnt a^ l itrr eaai w uhi mtixit aCjclaBcr 
SS^S^.'JSiS: water Ohraa«e.S4 Wart 


_Tk^. 

___ n and andarrteuKl plane work 

vsss poaUim "'cSlftw!' P*O ^«i*77?*'New*Y*oS 

KXPKRIBNORD QBtNDKK WANTED on Mi¬ 

lls’ 

Kaa fyA ntoip^ySgt^n eyy rhwItfft almi>i« oon- 
WAKTAD—PARTTM TO PINANOB 


Good Patented 
Specialty Wanted 

A bk nutnulMturii^ eate^pfiM, 
now swiiw a w<6Q>kiiowzt li»e an 
smSfaiwioar devtoM «ne 

tiUtSTstatiw. Cao^ abroad, 
1taY« faotory faolWtiM at thrfr, dla- 
- ' - - aa the raamtfaotur#- 

•BibJy menbaodiaHii^ a 
■ ■ baP^Ta&nMrtt 
-- 



fOKtUd eoMcadon a wt^udatfllUjr tataresting 
['OiMb'ViMt* ^'iCaa^iKtlben Joms 

liw»' fK>> HW WW abowa tm 

wbik>a dfafvenABOB Mat* Qw wboi* «Kidbit 
ba»;bc«a.anaiwed. 

'1^ mftvtag platfonn, o^etatad bp «lec- 
trtdtp.'la oeaTtp a utl* la iei«tfa or would 
be wwe It tdaoed In a atral^ ttae Instead 
of traveling a circular oounte. As the 
Ibuiflc enttanee Is twswd. tlop boats oper¬ 
ated bp magiMts placed and»r tbe surface | 
of the water, enter and leave the locks, 
while speeding trains, brlltlantlp Illumin¬ 
ated, can be seen rushing over the rails | 
of the Panama UaUroad. At night tbc 
canal Is lllamineil with the red and white 
buops which mark the channel. Big wire- 
leM towers discharge their metMages Into 
the air from various parts of the canal 
right at wap and the scene la one of great 
Interest and actlvltp. The model was con¬ 
structed at a cost at $300,(100. 


«F-4” 


{Oonetud »4 fntm pagt ttS.) 
ter is iierfasps the more dllBcult mstter.; 
A gradual deterioration of the air onej 
breathes Is apt to escape attention forj 
awhile. And yet it Is the oxygen aupplp 
that et^Us the diver to perform his 
work. To dUtingnlsb between the effecta 
of hla own muscular exertions and those 
resulting from a devitallaation of the air 
'ould seem to be aometblug requiring cool 
judgment and experienoe. 

Perhapa the moat notable advanoe In 
iiuMctlon with the development of deep 
diving is the utlUsatlon In training of I 
artificial means of reproducing deep water 
condltloiM. It Is by this method that] 
Gunner HUltson'a party has been brought 
to a high state of ^dency. It was such 
training that prepared t]hlef Gunner's 
Mate Drellishak for the accomplishment 
of his record-breaking feat 

One of the manufacturers of diving ap¬ 
paratus has Installed at their works In I 
Brooklyn a Urge pressure tank ThU 
tank cottslata of a steel shell In the form| 
of a vertical cylinder in which the con¬ 
tained water may be put under any press¬ 
ure desired up to one correstioudlng to 
depth of 200 feet or more Drellishak and 
companions, one at a time, experienced tu 
this tank presanrm up to 110 pounds per 
square inch. The pressure Is apidled by 
means of an air cap covering the surface < 
of Uie water. The tank is 7 feet In diata- 
aml contains under normal conditions j 
{terhaiw 8 feet of water. At four points 
In circuit there are glass windows 1 Inch 
thick, which permit observations from the 
outside The Interior is lighted by elec¬ 
tricity. It was found nea*8sary, however. 

fllU*r the BrtKiklyn water in order 
make the lighting etfeotlve. The diver 
puts on bis diving suit as If he were going 
down In open water and deoeends Into 
the tank. The cover Is aecured In place 
and compressed atr turned on both for 
the tank and for the diver. In this way, 
precisely the same pressure conditions j 
may he reproduced as would exist In a 
real case of diving. By Increasing the 
pressureo, the condltluos at any desired 
depth within the prassure capacity of the 
apparatus may be reprudneed. The ad¬ 
vantage of the tank lies In the large feet 
that with It a diver nuy be clooely 
watched when teorulng and any defects in, 
equUiment or bla mental raoetlotta; 
learned. Mistakes are not oo dangerous j 
with such a tank. This promotes cooll- 
dnnee and makes possible the practical 
devehgment of man and anwratus. 

The type of equipment to be naed by 
the American navjr diver* at Bnoolulu la, 
in the main, tbat'paed hr the British 
navy. There la the he)Bt«t, tha 
^t*. the alr-pipe, the tetepbone, and the 
Ufe-Hoa At Hoaolnlu, the air wiU proh- 
Bhly be supplied by a power eosaprsasm- 
located eu an attendant vuesdli, and not by 
IM itaott-srorked pntap «^0y miMduyed 
dtriBC Dperatiiinui. , ^ pro- 

tifen that c*« t» Mhp pfefn htroanro 
wttfc th* nMat (i« th* dlOac 
Cmtt oQwn not w Ihtdh in ihe aweban- 
[1^ ^AniUaficea aw in th«engh-$o»i*g, 
pti^gn^ <k tiM awfe ^or denp w^ ttj 
.lo«9A has* a de- 




Type C A -,’j lo ] horse power 

Every requirement is 


AU the Power of the Strong¬ 
est Ox Won’t Win a Road 
Race. Neither Will a Race 
Horse Pull a Dray 

T he electric motor for a vacuum cleaner or 
a light lathe should be built for speed rather 
than great power. For a coffee grinder or 
a meat-chopper you need another type—one with 
greater power for starting and speed for continuing. 

Westinghouse Elec¬ 
tric Small Motors, above 
all others, are especially 
designed for each of the 
several classes of small 
motor service. 

The three types of 
small single phase mo¬ 
tors built by the West¬ 
inghouse Ckimpany are 
most economical of power, 
met by a large variety of sizes. 

A separate corps of Westinghouse engineers 
devotes its entire time to small motor design and 
application problems. One entire building is 
devoted to the manu¬ 
facture of Westing¬ 
house Electric small 
motors. 

Satisfaction in a small 
motor for any service 
comes only from hav¬ 
ing the proper motor 
in the proper place. 

The way to order is to describe the service to 
our engineers and let them advise the type that 
will fit the case. There is no charge for the aid of 
this department. We carry extensive stocks in 
principal cities. 

We invite your correspondence and will be glad 
to send descriptive matter on any type of motor. 
Address Dept E-J. 

Wettinglioiise Electric & Munifacturiiig Co. 
EAST PITTSBURGH, PA. 
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Hie Agency of a United People 


A •triking comparison between a 
homogeneous country and a hetero¬ 
geneous group of countries is ob¬ 
tained by placing over the map of 
the United States the map of Europe. 
These represent the same area— 
about 3,000,000 square miles—if a 
few of the remote provmces of 
Russia are omitted. 

Elurope has the advantage in pop¬ 
ulation, with more than four times as 
many people as the United States, in 
the number of large cities, with two 
and a half times as many cities of 
over 100,000 population. 

Yet the United States, a compara¬ 
tively yoimg country, has outstripped 
Europe in the diffusion of civiliza¬ 
tion, because of its wonderfully 
greater means of communication 
between all parts of its area. The 
UnitedStates not only excels in trans¬ 
portation facilities, but it has nearly 
three hmes as many telephones as 
Europe, or about eleven times as 
many in relation to population. 


By the completion of the Trans¬ 
continental Line we now talk from' 
one end of diis country to the 
other, while in Europe the longest 
conversation is no farther man 
from New York to Adanta, and 
even that depends on the imperfect 
co-operation of unrelated systems. 

Europe, with twenty-five countries 
and many different languages, 
serves as an illuminating contrast to 
the United States, with one language 
and a homogeneous people, despite 
the fact that our population nas 
been derived from all parts of the 
world. 

During the last forty years the 
steadily extending lines of the Bell 
System have contributed in no small 
measure to this amalgamating of 
different races. 

The latest achievement—the link¬ 
ing of coast to coast—has given 
greater force to the national motto, 
" E Plunbus Unum." 


American Telephone and Telegraph Company 
And Associated Companies 
One Policy On* System Universal 5eriifc« 


Try Wedc-End Canoe Tripe 


'^hwnCanoei 


ti-BuHon Csstrol ssn 




MUNN & CO., Inc., 233 Broadway, New York 


Hardy English Walnut Trees 

■•ehester Orowa ButrwKl where Peach trooa arc gale to plauc PUat 

aa laHiiS Waisal ardUDS IWa Spriaf Wc MIeve HUt to tkc gnlr Sarthern I*- 
caMr when bsMi Walut archarSt ewitatoiliit haaSreSi •( Irwg la ktmHnm 
mtorm Hum to aw w^ ^sr » star he Men fee the lawn ar STtoeway. Enfltoli 


1.. Q lanweeS Ihmanf, 1747 Mala Strant, Wneh—lT, W 


"YANKEE” No. 50 uses straight-shank drills */»• or 
less, and is a dandy for speedily showing davlight 
through light metals, tile, wood, Driver stroke 8)4 
inches, drill tutting continuously up and down. 

"VANKltr' Hactyaoc aUsf Drill No to. Price. sajO 

xiiJ'rvc*** et 1 fupplif vou. Look for^HMET 


compressloa cturaber. Thbi DWtutiits A 
’ tdf tank, resemWtiig a hortlsiiiUl 
In whteli s diver who has cestis to the suT* 
face too rapidly msy be Plneed and sob- 
Jected to »he air prewnre deemed desir¬ 
able for promoting bis recovery. The 
prewture may Ik- reduced as slowly or as 
raiddly as iiecoesHry. 

Development wid Perffeciion of 
Scltoop Metol Sprgy 

(ConoMed from page ttt ) 
mixture of c<>ld workliiB and rapid lique¬ 
faction and aolldlftoatlon. 

The iieetl ot method* whereby one metal 
can be coaled with another has always 
lieeii felt It has led 111 the past to the 
larhms iinK-esm-s of haud-ptatlnjt and the 
uhsolutely necessary eh-ctro-plattng The 
hitler has Its limitations for luilveraal aiv 
lilicatlon, one of these helug the slxe of 
the ImtUs. and another, the fact that the 
acids emplovod corrode and Injure some 
of the metals that one would like to treat. 
Then there has Iteen Inahlllty to deiKwlt 
111 Hiieh ways the commoner protective 
metals like lead and aluminium, the lat¬ 
ter never hailug lieen umeiinhle hereto¬ 
fore to eoatluK procH-Hses It may thus be 
seen that there Is a wide Held In larger 
Industrial protwtlve pns-i-sses 

The electrical fusion of copin-r tliist on 
non-conduotlnK surfaces Is a process em¬ 
ployed for eoatliiKs of metal, hut this Is 
as a decoration and at a price that Is 
praetleallv prohlhltlie for a protei-tion 
There are also prwesses of drt gnlvanlt- 
Ing. ShornrdW-tiig, etc, but these are com- 
imrntlvely cxi»ciislie, or lack flexibility, 
and some of them are inerelj lemi>ornry 
The processes have thus been restricted 
til the choice of coulliitfs and iiupl) tem¬ 
peratures or chemleals or unnccommodat- _ 
tug nppurntus On aceounl of IlmltHtlon* 
of the kind there has btvn no lieller pre- 
seivaltve for engineering work* exisised 
to weather or other chemical iicllon than 
imlntlng oi using enamel, with the result* 
Hint are fnmlllnr to everyone 

The principle of the *pra> has already 
iHK-n di-scrll>ed and Illustrated In earlier 
account* In the SriENTirir Amkriian. 
The llrst snggi-sllon and the flnit trials 
along the line of the jirew-iil success were 
with molten uielal A Jet of air or pus 
moving with velocity lifted the liquid 
metal from a reservoir prosclselj iis the 
Jet from a common atoml*<>r lifts the dls- 
Infi-ctant from the bottle There were 
mechanical and i-coiiomlc dlfllcultles In- 
volviHl in this Oii the one hand there 
weiG the T>r<>l>U-uis of utlntntiig and inaln- 
lalulng tin- liigh letnperalnre necessary to 
(he molten metal, and on the other hand 
the nt-t-i-sslty of inciting iierhaps a Ion of 
metal when a few ihiuikIs oiil) were to be 
used The apparatus was cumta-isome 
and the jirocess was confined to metals 
and allots of low melting |sdnt One of 
the dlfllcultli-s was the Cooling effect of 
the sprat—an expanding gas—and un¬ 
evenness eliuracterlRed tlu- n-sults With 
tin and lead a moflerate measure of suc¬ 
cess was attained 

Next Mr .Schoop trh-d the application 
of iHiwd(-rs artlflelally produced Kuch 
dust, acted upon hj gaseous Jets and with 
heat and pn-ssure, has lieen Inuxicted 
ujKin a base with some success The form 
of npimratus teimed ‘•('ycloiio” Is In use, 
but It deal* entirely with zinc. Other 
metallic isiwders prove to lie rapidly 
o'^ldlwsl 

Tlic third step lu lids Interesting evolu¬ 
tion was the pistol, and evolution is an 
appropriate word, for from an original of 
a ton or more In weight It has Is-en Im¬ 
proved down to Its present form, a com 
iwct, convenient hand Instrument of 3V4 
pounds 

The ptatol Itself has lieen subject to Im¬ 
provement, Its earlh-at form having It* 
motor driven by the compreiwod air which 
afterward was uwsl for the apraylng Jet. 

A second form located the motor In the - 
top of the pistol, with its power through 
a by-iiaw and exhausting Into the air, the 
Jot 'being produced by It* own supply of 

I compreseed air This ptetol la a cubical 
box of about .■}% Inches to tba aide and U , 
still tn uae. An Improvcaietit dereiopud i 
IH this eoimtry, and now betaf set up, pu-i j 




ffi fiawsa■ie »a uasnnittaV 
P*^. of svefjr muml 
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I outtinf «d(a toc&i W 
tyyotoTS. They ^ 
lands of saws, 

from back ajid eross-fJ^^^^ 
cut aawa tn baud / 
saws. Simonda 
saws are fltfw the 
(j best work, bold their q!Su^k 
/ set and true eUUihe dBraVf 

S ointa, am made w SP .yu 
imonds ateel tern* Sp ; 
perod by the Simonda JK-, *' Ti 
proceas, have the jP,',£r\ 
flexibility and spriw^, u 
thata«>odhawneedalfc)>c 
They nan* ao true, 1^ 
they tiro the least. V\ ^ 


SIMONDS MANUFACTUUNG CO. 

"THt .Skw MflgJff" 

ntcHburg. Miaae. 


Safety for 
; Everybody 

Safe for expert and . i; 
inexpert; safe where ' 
there are children, 
You can’t discharge it ^ 
until you intend to. 

* p. 

V Easy to load, easy to 
' clean; built like other 
Smith & Wesson pis- 
L tols—for accuracy and 
strength. % 


!t your dealer to ibow tjd 
u the gpecitU featuret 


Btoilet <W rtgutU 

SMITH ft WESSON 

MS StoekMf. ft.,8frlstlkU,«sM. 


U.S^CttnaiaoiulSrintkJfSifMa, 

Tliw.ftllertssea.«aamMMs«tMMM«na«a‘ 
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; {(dMMi ^ tMW box with as alnmioiuiii 
.. ditoter. Tiw «tlt> in cwntniDr tw}««r tbe 
Cj'Uader, dnai gr«it«r mm ot eoateel 
- att<t iMtter balancci) ttie most awkwanl 
£ltetor, ttae tube for compretwed air, eiiter- 
iDg (HHireidentJ; through the grip The 
tabee of the gaaee for comtmnthm are at¬ 
tached to the muuck), where they commu¬ 
nicate directly with the mixing chamber. 

The motor la now located li» the bottom 
of the platol with a long ahaft running to 
a bearing In the lower end of the grip, 
innuiing stability, amoothnena of running, 
and opportunity fur loug-lantlng lubrica¬ 
tion. These features are desirable for the 
motor runs with a ttpeed of about 2.'S,<XH> 
turns n minute It Is the Intention to 
place the motor while the pistol Is In the 
factory, to which It may be returned for 
repairs. The feed mechanism for the wire 
la to be mounted on projections cast on 
the cover of the motor well, making a 
single group that can be withdrawn for 
Inapectlou, and a cover closes the pistol <ai 
tbe top 

In the advance publication on the sub¬ 
ject in the Institute of Mots Is, Morcom 
presents the following table: 





I Any Doa,t I Motor Doat 


Z^i’-AMERICANl 

OUTBOARD MOTOR f 



Tames the 
Mad Lightning! 


nazxru si a apoi use i 

How do you know your brake lining 
will hold in an cmetgency 1 You oaimot 
tell by looking st the ouUide of the bnket. 
It's the trait Imiag that ftopt the car. 
Bcakc lining ii the frictional rabitance 
between brake drum and brake bend. If 
it h on inferior quality h qgkkly wear* 
out—gets hard tM drv—lofea iti frictfen 
and tto hnkef fall to (told tbe cor. 


k,drn&of 4 


anke fining, to be any good at all, 
smM be be Moeit brake 

tbrmak itM oatMfe <m tb* 
dOneiMiceoo^'w^lwt meei^afeow 
^ wqm IhJqi ^ * Metfeo* 


trj. Attention was oullea to It In France 
as a means of renewing lead linings In 
drums uoed In add proeesses, while the 
Northern Knilway Oom|*auy exiterlmeuted 
on Us suitability for metal coating the 
bases of telegraph polos 
The obvious broad use of It is to pre¬ 
serve from decay In the atmosphere, or 
througti molstun* or chumIcHl action, the 
surface of any coherent subaUnce. Includ- 
1ms wood, paper, papter macM, stone, ce¬ 
ment, nnd the like. Then It will preserve 
the vulnerable metals like iron Steel In 
ormy variety of their uses. It Is appli¬ 
cable to the treatment of any portion of 
an object and different aectlona of the 
same surface may receive coatings of dif¬ 
ferent metals. It may ,be need for plating 
in Its usual senses where a dense contld- 
uous surface Is required, and la applicable 
to other preceeeee where poroelty aa well 
aa permauenee la deotred. It is further 
avallafale for fine repUeas wMeh uky be 
mde in detachable aheUa, and In elec- 
- uieal reststaoce and eondwitlaD Me other 
impartant ftelda of nse, 

CoMfWi df 

lUi«»^ 

iMciPtai /mm pm* W4.» 

t ^ a .Wig el lati MQMWt 


Next July, if history airain repeats, lightning 
will cause more fires than any other one thing. 
During last July over 14% of all fires in Ohio, where 
accurate records are kept, were started by lijrhtning. 

An Armco Iron Roof, with conductor pipes properly 
connected with the ground, will make your house light¬ 
ning-proof—make it one huge lightning rod. 

An Armco Roof will make your home spark-proof, 
and sparks c'ause nearly B% of our fires. Roof your house 
with Armco (American Ingot) Iron and you reduce your 
fire risk 22%. 

And, besides, you will have the most durable iron roof 
made, because 

ARMCO IRON 

Sesists Rust 

Year m and year «>ut an Armco Roof will save you money It pulls the 
tcethofrust-the silent, persistent, Knawmu enemy of ordinary metal loohin; 

Armco Iron resists rust not only because it is the purest iron made, 
but because it is the most nearly perfect in respect to evenness .snd all the 
Other qualities that arc the basis of rust-resistance Inspection is lon- 
stant and severe; bars and sheets which show even the most minote 
defects arc rigidly excluded Armco Cjalvamzing is supenoi lo iliai on 
ordinary material, because the purity of the base metal jiui of the /me 
coating results in a more perfect bond and a much more effic u in 
weather-resistance 

Coiuisler, too. the use of Armro Iron l.alh Uoii'i ri.k Immiik ,i hrr 1 , 414 - ilrioo.;li 
your nartitioni till It 11 ptut 04 >ntrol If >410 pi,in .1 nra lioii^c, .nk \ 41 iii .ir. Iiiti-i 1 tip 
specify Imperial Spiral Armco Ulh miulc h> m, 01 HirnnKhonr Arm.o Lath, innle 
the Ociwral Fireproofing Companv Have hre-refining ills ami loofs-. h.ni ,i 

festuig home. jf^f. That Rttitt Rutt ’’ 


THE AMERICAN ROLUNG MILL CO., Box 5»1,Middletown, Ohio 











































1 his shows what 
Efficiency did to ; 
my bank account 7 




iw i.et;nS)uc)y,ng Efficiency 


A nd this man is working less hours and getting more 
■ out of life in every way. That is what Efficiency 
means. More money, more fun, and le.ss work. What he 
learned you can learn also through the 

Course in Personal Efficiency 

hr HtrrbftaB Ewnai. by Um Rtview of Koriowi Coiopoar 


id womon—ouch ■Mkltm « dlfferont «o«l—oach finding through thto cour«« n ahortor. moro 
rect way to roAch that goal Bfficioncy la not rocorda, nor ayatem. nor rod tape; it la not 
irry or huatlo^but the beat way to get the moat done with the leeet effort 

Most Men Are Only 25% Efficient 

Do you think tbM PtmonnI BIBcInKy li Hniriortion EmenKia U the PnMldmit or tlio 
DMthins Ilks Bwmonnl ncntneM. or kooCl mnn- Bmenon Uonmnoy oT N«w York Ten yenn 
r> ttanl everybody bee more or leea. uid thkt fgo that company undertook Ita Ant bln work 
u probably have enousb You ro wronc— nio client emplo^ la.OOO men, a al^e wee 
lew you tave rMrAM the ml oT your on at the time With the help of the Emereon 
elm Moet men are only 3A per cent Oorntw^ produotton oy e wot *tbOT 

nVke ^i. 

Ui. in,<> .I^iel rail, thiu, ole Iron teiM nn udhleiCeirwae (l&U.OOU Now the Bmereon 

efficient For 40 yean Mr Broernon hae been 
fnwl^iljn - SlSSZ atudyin*, prepartne, teaohinc KlBclancy. 


the bread line—the partly treJn^ brain raakea What IfTlolanoy Han 0 
a Uvluk—the fully trained (Kffleioat) brain seta of Oorporatlena It Noe 
to the top Make youra carry yon to the tup an Individual In ThM fi 

Tkara I. nnanitur hefor. the American butlneaa man a crea 
■ebulldln^ Wme, the treat torti 


the Civil War, during the reb 
Ibunded. In the rebuilding of 
the dutlea the hae let ellp the 
TAKE THE rilMT 8TKP NO^ 




First Lesson 

FREE 


coupon ?ir'li! 


low Ite luatrurilun 
work eaeler and lu reauit oiggei 
have ^ whole ^uree 

reorganlaed tutored, of planu and factorlee 


“y^S?- / 


LEARN WATCHMAKING 

and become Independent ReAreKl proOtahls labor 
ilcod-Pmi*nQ Potlllonr Securnl Competent men el- 
wayi In demand Uaey to learn money earned 
while etudjlng Write for our OaUlogue Adireaa 
K LeNi Wetdwkiaf ScM. Dee’l «. St. Leak, Na 


=THE KEY= 
TO THE LAND 

By 

FREDERICK 
F. ROCKWELL 

Full of prill iivjI informaiion, gaitirrl 
by actual exptritni.r, i, thiii book 
which recount* iht “making good” of 
a city man in tht country 

Laik of experience was made up for 
by iiHclliginie, study, and consulta¬ 
tion witli 4 niiiihbonng experimental 


The new mcihods m farming pota¬ 
toes, com, li.iv. 'll . wire critjciied 
by the conservmvi fjrinirs, but the 
results impressiil itnm Jtnl they were 
glad to foHow the mv man’s example 

While the healthful bb and the pleas¬ 
ures of a dweller in the fnld* and woods 
are 0f>» ovoriooked, tt ic ihr nonomic 
feature which itthe-Mynou of ihe UnA 
The author I 
fictional form I 
recounts 

harper A «WMiHERS 

. 


haa " 

n gml happenings h 


^cs Thermometers 

fine Aid In aolving Umparatur* proWoms 

‘!.V'2^.Tn‘’ri!?iw Products 

TIWHEM Orvisioft 
Tayhr hshmwtent Ccmf<mits 
Roctteaier NV 



Qfi tbs «ad of the Vsli« stut 
eloariy to tlio photowWfcs- 
Mioush irt«y to thta omsllss he«wr* ttei 
fork crtBM* into ooMaot -wWi tl» itoj 
permit the motor to run up to full upeed, | 
when It has built up " 
start a valve that would t>» dUBcutt to! 
turn by band 
lu order to cut the supply of ownnent to] 
the motor in time and yet provide an Sb- 
soUite seal of the valve, the controller | 
shown at the left hand Mid of the dtoRram 
Is used Here It will be seen that there] 
arc three contact strips, E connectliiif one] 
Held nnttor, F with the other field motor, 
and a with Ihe (innature. Contact a has 
an extension that projects between a pair] 
of adjust lint screws on the controlling 
II rm }l I'he arm H Is geared to move up 
or down slowly as the valve Is opened or 
closeil Normally, the spring contaeto JS, 
a, and F are In contact, but just before | 
the valve Is cloacd the arm H will have 
Ihh'ii moved dow'n enough to depress the 
spring a. breaking the contact with the 
Bluing K and thus opening the circuit of 
the motor, but owing to the momentum of 
the latter Ihe valve vvltl continue 
down until llrnily closed npon the valve 
seal (Hi the other hand, when the valve 
Is Itelng opened the lower adjunting screw 
of Ihe controller 11 will lift Ihe spring O 
oil! of contact with the spring f, cutting 
oft Ihe current just liefore the valve is 
fiillv o|s>iied, and deiiendliig uiaui Its mo- 
iiientuin to complete the oiierutlon The 
point at which the current Is cut off. 
either wlien opening or closing the valve, 
deiiends nisui Ihe iiosttlons of the adjust¬ 
ing screws and the gap between them 
The economy of this system should be 
very iiiarktsl The teniiieniture In a 
does not ordliinrlly inry so much 
require frequent oiK>ratlon of the motor, 
and then the amount of current It con- 
Hiimee U practically negligible 

An Important Moving-picture 
Decision 

A nRCtRKiN has Just been banded 
down by Judge Mayer of the Vnlted 
Slates District Court for the Southern 
District of New York sustaining two imt- 
ents of Nicholas Power, covering certain 
features of motlon-plcturi' projection 
paratus 

The patents In suit are No 820.112. 
dated July 17th. HMHl. directed to the 
framing mechaiilsm of a projection ma¬ 
chine, and No POP,Obi, dated May 31st, 
IPIO, coierlng Ihe fireproof mngarine and 
tile fire extinguishing valve to prevent the 
entrance of the flame of a burulug film 
Into the magiizlne 
In regard to the framing mechanism 
fiatent. Judge Maxer says in |>art 
' othiTK wpfo striving for a result, but 
t. itnil today bla madilc 
a the market and lU asl 

arbine 


Tell Your Boy About This I 

TH£ BOVS’ MAGAZINE. Dwi. X«I. a«Mas.rt. n. 




VEEDER 

Counters I 

fsdproMttof 

ncMTHSisit or mVsU- 




eededly doii 


“Ilualneaa uliillty, finely ronatnirted u 
parts, and n good selling orxanlaatliin 
areoiiqillah siieli a resuK without n hailcally 
satlafaetorv product We are not dealing with 
some pk’aaing article whleh tor the time Iwlng, 
eatehi's the. puhllr. but with a delicate meeb 

make good with the exhibitor aud the audlent 

“I am fully eonvineed that the patent la 
meritorious and ahoiild be sustained ” 

Concerning the fire valve patent, the 
oiilnion of the t'.oiirl Includes tlm fol¬ 
lowing; 

"We all know that motion picture exhPil 
tlona are attended dally by many tbousands of 
people and we all nppreelate the danger whleh 
would result not only from fire,, but more 
seriously, perhaps, from panic 

"Thiia, any lnatrun)ent of fire proterllus lie 
comes important whbh shall Inatantaneonaly 
extiiigiilah fire and bo to ronatmeted and 
adjusted aa not to aerateh nor Impair the 
film 

“Whnt the art needed from an efletent and 
comiiisrclal atandpoint was a lire protertton 
device which would also protert the film, 

rememlwred that the flloi trsvela at 
the rate of about sixteen pictures per aeroni], 
that spllrea art- nut uausiial, and that acrateh- 
Ing either destroya or Impairs tht film to the 
extent of aerloualy deterloratlBg the ploture 
which la thrown on the acretm. . . . 

"In iiiy opinion. It reqnlred a faculty 
than ordinarily to ho expected from the 
shilled In the art to produce the Pofet valve, 

. . lodeed, the prior art In (Mpset of this 

device which now locdta so simple hut vbleb 
was nnattalued by othera, la, fo my mind, cop 
VlnvlB* proof that what PhwOT Eeeomplfshto 
•in thta regard wm tuveottoo,” 
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VALUABLE BOOKS 

of Instruction ondReference 


Scuntific American Cyclopedia 
of Formula* 

Kdltwlhy ALUEUTA HOPKINH 

1077 pofftHi 900 niuilrikUoQM Cloth $A oo 

Htif luorooou. 96 60 

^ The molt complotP^|g)k of to pu^lihocl 

erl^ twiJI/t'VMT of the uwiful ikrte nod 

I nduftrkM Never beTore hw »uch » Imir 
Iwit^ of formitJM. umTuI to everyone 
offoreq u> the public Almoit every Inquiry that 
can be ttK>u«ht of reUUai^ to fnrmplaa ueed In 
tbe varkiui manufacCui^tK Iml^trloa wilt bn 
found aniwered In ihti volume Tho*o In imarch 


Experimental Science 


* TUI* work treaUon the varhiui topinof phve- 
ini lu a popular and practical wa^ and umtainn 
a fund or trufftworthv Mdenlinc Infurmatlon 

and profll Inthi^la 

• L,-.. ....J pr^.nKnB tho 

inodoro aCkmm 


ToSlui 


CMKTftt PotUry mni GardenFundtnre 

1 Thlf book dencrtbw Id dntloll. In the most 
pnctlnl mMmar. Mm rwrioiai netho^ of 

*ra*mw>M>l Boww pot*. oonoiM poltnUts. con- 
ow« baoeiMn, OBinraM faaow aod »»»ny ottwr 
oblMMaf eeueattariiM •darDmentortbrboDMi 
or au^. A TDhubtk MMpter oa aoior wortc 
If Smwm 

ScImHAc Amarkan Mtftnme* Book j HamfAeme* *md l^plaie* 

pnSS., ST»’uiiwtMWM»*&^.'i8?W*‘ **' 
1 Thl* work oovom th« wholn fubtret of Uir 
Mmslona, lu diwlijn loid M>« Uieary oa whteti 
«i)« omlini I* buKl ftod oonu>ln« » detoiled do- 
i niiptlon fod dUruMlon of thtrtr-otkbt of Ow 
moni ktably ueoeaM'ul typw Uff»ltimu«hty 
oTfoUoJ work «nd Invatiubte tu knyoue Inter- 
I taMd Id krlftlon 


Han^ Man’* Workshop 
uni Laboratory 

Ooinoll”l f”! "dltod by i 
BONTJ 6xHS< Olotb fOTi 
tntloiu Price M (MI 
1 A compilktion of taundradi of riduable fus 
IMfMonf fna iDRsnlotu Idewi for meebuilr 
•ad ibow niecb»nle»lly lucllnad Tb« funn^ 
tlofu »ro pr»ct4c») »na the foluUona to which 
•hey rofur »r« of frwaiiTOl oocuminw. It ro*y 
b« maorded M tin ooei collnctlon of Idnu of 
rafouroerul meu publlfhod and aPPMh to all 
thane who Itod lue for took either Id tbe home 


inP ArCOe ^ ^ BiwMlway, N«w York, M. T. 



77ns Hdusert-Hcdilnll ]iuri(jaU>n\ IHxiJf. 3 rooms IK) 

ABSOIA'TELY COMFLKTE Immcduitr dfhrrri/ 


Bossert Houses 
are more than Portable 

I 

I l^HEN you buy a porfablo hoiiso you waul a biiilthni; tliiit i iiii bi cruflcd 
on any plot of jfrounii >Mth tliti ffroalcsl economy ami Bpeed — and tliiil 
* will civo satwfaetion either as a teniporarv or pernianent home, no matter 
where It Ik placed, and reeardless of elirnale or heason I’or llie«e reasons 
you should not build or tiuv any hous<> unld vou havi- fidU invchlitrated 

Bossert Homes 

^ “NOT EVEN A NAIL TO BUV“ 

5 Here are a few points of (iifTeience and suiMTiuritv 



reqalmd to put thora together 

_Then* are no iialU or ncn’wi 

two ordinary workmi n can 

In from 1 to 4 day* according ( 


O Erecting cofi 1* rcdticisl bj 
** mol hod of conntructlon t 
erntof the co«t of the hou«l^ V 
he euro to compare this cost wl 



« roof If lined with aflxwto* ma 

thohouse(ool In aummerand warm In win¬ 

ter Noothorportablohoust'conlaln* Ihene 
t aluahio feat unw 

C_No extra charge If made for painting - 

** fdect any two colors rteslnst one for 
liody and one for trimmings—I wo coals an 
applied at factors Inside fliitslKsl In oil 



Writm for OUT Now Catator ~it containt iituotration* 
thowtng many attroctioo doolgna ond guotoa prieor 


LOUIS BOSSERT & SONS, 1305 Grand Street. Brooklyn, N.Y. 


Instructive 

Ellectrical 

Books 


selected list of books treating 
on electrical subjects, including 
electric wiring, induction coils, 
telephony), wireless telegraph}),etc. 


Design and Construction of 
Induction Coils 

nr \ rUKDKRICK OOLMNH 
(''loth 97ip»ir«w. ir»9liluHr%t<on« Ti 



-half 

[in¬ 


complete Electrical Ubrary 

UyT OI’dNoRHIXtANE A M K M Ph r> 
A soluinea r.ttxttt Cloth Price |A 00 



EUoWicItT SImptifUd 

174 pagea, 33 llluatrallona (1 00 
Uaetric Toy M<ddii« AMtom 


j Wireless Telegraphy and Telephony 
j Simply Explained 



a SocceMfwl ElaatrlsUn 
s, IllUftrawd II 00 
Standard Elactrlfal Dklkmary 

SN3 pages 343 IllualrsUona 13 no 
Special Offrr —Wr will aand by mail or exnrem 

K repaid to any addriwi In the world tbe abo\-e 
ve volumee handaomely bound In blue ckith 
with silver letterliig, and fucloeeri In a neat fold¬ 
ing boa. at (be special reduoed price of lA on for 

TeUpkatte Construction, Instal- 
latiou, Wiring, Operation 
and Mairdenauce 

E . and n i 
t| cloth 31 


By W U RADCLIPEE, I. .. , 
CUHHINO, JR K E 4MX8U 
pages. 1,13 Uluatratlons Prtce, tl Is; 
f DearailHw up - to - date methods of telephon 
praettce. Including the prlndph* of oonsinictk; 
and operation of MwlMne Instrumente at 
proveu rorthinls of inauUUng and wiring them 
Uie mean* of (imtectlng them fmm llgfating an 

•-■- irrenta tbrir oonneetlnn lugeiher f< 

■-eriea or bridging «l-“---s—i. 


House Wiring 

n^THOMAH^W Pri^' 


1 DoArpllM'fl »nf1 IIluRtrato* iht' artual InataMa- 



Electric Wiring, Diagrams 
and Switchboards 



forward thm— Wojk* prmpmid ^ mny mddfua mpom rwew^f of tho mrtcau gtomn 
Oor MfwIwraM of peiomHHt ond ko^nioml hookt ooni froo on rooooati Writm for ona 

mm k CO., Inc., Pnbliskers 233 Broadway, New York, N. Y. 










































WON 

How scientific experience is sweeping 
aside lubricating guess-work 

To Automobile Owners: 

F HORTY-NINE years ago, the “Oils with no carbon”—“All oib 
Vacuum Oil Company began are alike"—and other unsound 
buflinees. From the beginning it theories liegan to lose ground 
speciahied in high-grade lubrica- A/ilenge per gallon was watched— 
rather than price per gallon Power 
Its lubricants quicklv secured economy of maintenance be- 

the highest recognition throughout commanding than ex- 


the world in scientific circl^ and travagance of claims 
among power-engineers. Where 

operators dealt in horse-power by -w, r • d- i c 

hundreds and thousands, the econ- Frtendly Rivalry for 

omy of the Vacuum Oil Company’s Economy 

lubricants was quickly proven The _ , , . i i i 

value of the Vacuum Oil Company’s automobil-st 

advice on lubrication was iJeadily k^ows that low fuel and mamten- 
measured m dollars and cents bills measure his ability as an 

operator 

77i« High Coat of Poor He takes pride in the "wear” he 

Lubrication secures from his oil—in the silent 

, and steady power which it yields— 
M^y years later came the auto- ^is freedom from repair and 
mobile, the motor boat, the motor- p^^bon troubles, 
cycle and the aeroplane ,, , . 

Add gues.swork to carelessness There will always lie some nu.tor- 
aud you have a general idea of ;«t 8 who maintain their cars ,n a 
automobile maintenance in those haphaxard way 
early days. among motorists who recog- 


One dealer favored heavy oils; nize the dangers of inefficient luhn- 
another light oils. Many said “all cation our Chart of Automobile 
oils are alike ” Some raanufac- Recommendations has now become 
turers claimed to have oil contain- » standard guide, 
ing no carbon—shutting their eyes In this chart the careful motorist 


to the fact that such an oil could finds specified for his car, the grade 


leither exist nor lubricate 
Many a motor car went to the 


of Gargoyle Mobiloils whose quality 
18 beyond question and whose body 


scrap heap through ignorance of is scientihcally-correctfor his motor 


lubricating oils and lubrication 

The Pocket-Book Appeal of 
Gargoyle Mobiloils 


But conditions changed The from 


If your car is not listed, a com¬ 
plete Chart will be sent you on 
request 

In buying Gargoyle Mobiloils 


automobile—one day almost wholly 
a sporting hobby—tlie next became 
a great utility. 

t'ar manufacturers in their In¬ 


dealer, It IS safest to 


purchase in original package l/iok 
lor the red Gargoyle on the con¬ 
tainer 

The four grades of Gargoyle 


struction Books began to speak Mobiloils for gasoline motor lubri- 
of correct lubrica- cation, purified to 

tion as the most — remove free carbon, 

important single are 

factor in efficient tlirpult HtHlnil "A’’ 

motor car main- (Urml* ’‘B“ 

tenance C*rf»rW "E” 

Motorists UJL» ^ Ciirwl*ll»WWl“Ardk’’ 

ceased to buy cars • ^ For information, 


Mobiloils 


VACUUM OIL COMPANY, 


C«r|V7U HaUlMl "A” 
(UitnU ’‘B“ 
C«r(*rW lbU«a "E” 
C«r(^ MtUMC'Arctk” 

For information, 
kindly address any 
inquiryto our near¬ 
est office 


RochMtar, N. Y., U. S. A. 


CoiT«et Ldbrieabon 

AxWaiMMM t In UwwMule. 
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Mann 4b Co., Inc., PuUithert 
Now York, N.Y. 
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Inner Tubes 
That Outlast Tires 

Goodyear Laminated Tubes 

We have built an Inner Tube laminated and ex¬ 
tra-thick—which outlasts any tire. Four Tubes out¬ 
wear five Caangs, on the average. 

This year we have made them stiU thicker. To 
our smaller sizes we have added 1 per cent. To 
our larger sizes, 16% per cent of unadulterated rubber. 

Yet, despite this increased weight- aver 2 iging 14 per 
cent—our prices are one-fifth lest. On February 
1 St we reduced them 20 per cent. So these heavy 
Laminated Tubes now cost about the same as others. 

Built Layer on Layer 

Goodyear Laminated Tubes are built layer on layer. 

Tubes built by machines, of. one thick piece of rub¬ 
ber, often have undiscovered flaws. We roll the rubber 
into sheets so thin that flaws can be seen and discarded. 
Then those sheets wrapped layer on layer, are vul¬ 
canized into a solid rubber tube. 

The valve patch—usually stuck on is made an inte¬ 
gral part of our Tube. No loosening here, no leakage. 

This extra thickness, this pure rubber material, this 
layer construction and this leak-proof valve patch, 
make the Goodyear Laminated the greatest Inner 
Tube built. 

Get This Extra Value 

Lesser Tubes cost about the same as these do. 
In justice to yourself, get this extra value. Then 
remember that Goodyear Fortified Tires embody 
the same standards. They, too, excel ail others—in 
five costly, exclusive ways. Any dealer will supply 
Goodyear Tubes or Tires. 

Goop^TCAR I 

X# AMom OMIP S Goodyear Tub«i are fray» the 

I • a J T L i rubber eolor. Any other 

Lifl IHITIMWi I llvCS I color requires mineral adulteratioii. 
Extrm Hmry Tub*.-Uncolor«l j •‘••orb b«t, th« cro«to.t 

BuiU Lkyvr on Lnyor 5 ^ of rubbor. Wo cannot oolor 

By the Maluri of Fortified Tire* | without making ehort-lired tubes. 


FORD OWNQtS 


Do you know tikat— 

sooty spark plugs at frequent intervals 
warn you to investigate your lubricat¬ 
ing oil ? 

- If your oil is eitiier too heavy or too 

light in body it will accumulate in the 
combustion charal>er8. In burning-up it 
usually fouls the s^rk plugs with carbon. 

Ford owners who use Gargoyle Mobil- 
oil “ E ” make the best provision against 
this common cause of faulty i|mition. 
The correct body of Gargoyle Mobiloii 
“ E ” prevents its working by the piston 
ring.s into the combustion dumbers. 

Do you know diet— 

incorrect body in your oil also leads to 
exces.sive carbon deposit on the piston 

■ heads and valve seats ? 

It is, of course, impof^ible to produce 
a petroleum-oil which, will leave no carbon 
in burning. But the slight carbon of 
= 2 == Gargoyle Mobiloii “E” rarely accumu- 
r'' !T lates. It is of a light, non-adhesive char¬ 

acter and expels naturally through the 
(‘xhaust. 

Do you know that— 

oil of incorrect body fails to maintain a 

I tUMllllll *^‘l between the piston rings 

and cylinder walls ? Part of the explosion 
]|| and compression then escapes down past 
"o jlJ the piston rings. Weakened power re- 
- ■ jfl suits. Gargoyle Mobiloii “E,’’having the 
t’tirrect body for Ford motors, maintains 
the proper oil seal around the piston rings. 

Do you know that— 

while " light ” oils are recommended by 
your Instruction Book there is a great 
difference between oils classed as “ light ” 
Iwith in body and quality? 

Many “ light Ixxlied ” oils have no real 

n yi place in any automobile motor. They 

W vaporize rapidly in use. The oil then 
^ ■ consumes far tot) (|uickly for proper pro- 
I tection to the metal surfaees. Mainten- 

I I ance cost mounts up. The noises of 

1 loose, worn parts follow. 

In widespread daily use, Gargoyle 
Mobiloii “ E ” has .shown remarkable 
ability to readily reach and protect all 
moving parts of t he Ford motor and to 
maintain a 'proper oil rushion under the 
heat of service. 

Ford owners who use Gargoyle .Mobiloii “E” are 
providing the best of insurance against costly mainten¬ 
ance and motor repair bills. 

In l)uying Gargoyle MobiloiLs from vour dealer, it is safest to 
purchase m original packages I,,ook for the red Gargoyle on 
the container For information, kindly address any inquiry to 
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Plecisf together the Mg map of New York eity. Note the felt slippera and aheete need by the draftsmer 


New York City’s Twenty-fire Foot Map 

By Charlee W. Pecaoa 

A QRKAT map twenty-flre feet wide, repreeeutlng 
every atreet, park, harbor, Inland, lake, county and 
State line, railroad and ateamahlp pier, and every topo¬ 
graphical detail of (Ireater New York, has Juat been 
flniahed. One look at the new map In enough to con¬ 
vince you that S30 83 equare mlleN la Quite an area to 
represent on paper, eapedally when that area In one 
vaat network of streeta, parka, waterwayN, UlandN, and 
ptera. By exact meaeorement the map la 28 feet wide 
and 28\ feet long. The scale la 1 Inch to WX) feet 
which means that close to 1,200 square mlle« Is In- 
cltidod. Staten Island estoiids so far to the south- 
weet that a large piece of New Jersey and many square 
mites of water have to be Itwlnded In this map If It is 
to be put on a rectangular sheet A reproduction of this 
map ta bedug made on the scale of 1 Inch to 1,000 feet 
while another, on the acaleeuf I Inch to 2,000 feet, will 
be sent to the San Frandacu EhcpoMtlon. New Yqrkers 
who wouldn’t look at It at bolne may bs laterestod In 
It out there. 

It was three years ago tJMt''Nels(Bi P. liewla, chief 
Miglneer of the Board of Esthnate, tmdertook to have 
a new map of the cHy made. There were official maps 
<ni hand at the Ubm), ouch as the map prepared by the 
orlgltad ComUleskntera of New Yo*k In IflOT, the 
Rrooktyn vtllage mapa of ISIO and 1830, and the sur- 
v«’a of Klttga Conaty made la 1870. and, of course, 
there were inoomeraWe atapn j^vately printed. But 
wiwt Ur. Lewta set out to do was to awdee a perfect 
map 0 * Um greater city which infringsd no cojwrlght 
He gaUksred bis OHUMlal from the Borough Brestdents, 
who have fd^inN of the topOjBMpMWt ncOnta of their 
dUtrieta; from the Sspartihent Doeka and Ferries, 
and iM 9 B }h« street %»«a|iiBf Dtpartment He obtained 
^ibtn the Btatee of Neir Fork and New Jer- 
m tl^lted ,BtaM« f^ofamnent. The ratlroad 

eehM»i^^l|•ipt>(l wUh etathwn, routw. etc. Ail 
'tan dUeettoa of 


Ncctlon. After these had l»een tested and pniveii they 
were trauMferred to the final map Here won where 
accuracy was put to a real te«t. It was foiled that the 
use of a iMutcgrapb would In- too long and ex|N>nHtve, 
and photography, because of astigmatism of lenses, was 
not to be trusted. Thus it was that the chief drafts¬ 
man, James A Faunt, rigged up tablea each big 
enough to bold a section of the map, fitted glass to the 
top of each table, and placed four latupM of 70 watt 
power below the glaMs. 

The prelliutiiary map was put on top of (he table and 
the anvil twper of the final map was laid on top of It. 
The light shining from beneath was so |M)werful that 
tracing was easy Tracing cloth was not u«e<l at all. 
for the reason that It Is so greatly affected by the 
weather, 

it was discovered long before this tracing w-ork was 
begun that the final map would be too big to be made 
and kept In one piece There wasn't a room In the 
Municipal Building large enough to hold It There was 
Just one room, however, where the dntftsmen had 
siMoe enough to build a platform 28 feet square to hold 
the twenty-one seettona which, when Joined together, 
form the great map. 

When the seettona were completed there was the In¬ 
teresting task of aaoembUng them and fitting them 
together perfectly. It was then that the city had to 
buy eighteen pairs of soft, felt allppors and white 
sheets for the men. A man wonid creep out On the 
map In his soft, clean slippers, to his particular section, 
spread e sheet before Mm, lie down on It, and then see 
If the north end of Brooklyn fitted exactly to the south 
end of liong Island Olty. It was nervous work, this 
sMftlng about on the big mapi, when a dig of the elbow 
might have obliterated work that would take hours to 
r^tloce, or a quick turn might have overturned a bottle 
of ink. 

There were aome parte of Manhattan where It re¬ 
quired wtno houra* work to complete a section two 
InehM square, and the draftsman who executed the 
larye uad haadaoiae title in the northwest comer did 
bo^dne etae hut work on that Utie from nine in the 
movfltnf to ten-thtrty at night for a period of six 


Scholarship for Belgian Students in American 
Universities 

A MOVKMK.VT Im on f.H.I lo nnslst in bringing to 
.America norlliy, InlclItN'iunl men iiinl woim-n fot s 
tpnjfW)rary free enjoy mont of tlic prh Doge's of luierican 
liwtItutlonH AsNUraiKH's ha\c already lieen reeehed 
from the (leorgo WHahlngton t'niversity for the Instruc¬ 
tion of ten students In anv of the ileparttnenrs of the 
I'nlversltj, frw tuition to the extent of $),5(K> being 
furnlsbod to Euroitean college student', who are not 
able to pursue their ctiurses owing to prest'nt conditions 
It Is estimated that lietween F.J0,(K»0 and 125(Xk) will be 
riHiulred ti> defray the traveling expenses from and to 
Belgium and the cost of residence in Washington for a 
I)erlod of one year The Belgian SU'holarshlp Coiumlttee, 
which Is a Hub-commlte<' of the fentral Committee for 
the Belgian Belief Fund, Is endeavoring to raise this 
amount Checks should be drawn payable to the Belgian 
•Seholarshlp Committee, John Joy Kdson. treasurer, 
Washington Iswn and Trust Building, Washington. I>. C 

Substitute for Wood in Pattern-making: 

A t'OMPDSITION that has many advantages over 
wood for making small [latteriis can be made as 
follows: With hot water mix Into a thick paste three 
parts by volume of starch, one part ground glue, two 
parts fine resinous sawdust The sawdust should not be 
added until the starch and glue have been dissolved by 
the water After the Ingredients are thoroughly mixed, 
heat the whole to 1W1 deg Fahr and continue the heat¬ 
ing until the whole becomes a hard mass, then allow to 
cool and remtive from the receptacle. The resulting 
compoaltlon is a strong, hard, hom-llke substance that 
cun be machined, sandpapered, and varnished the same 
as wood. 

The prlitclpal advantagee of this ooraiwsltlon over 
wood He In the fact that It has no grain, and therefore 
turned and complicated patterns made from It do not 
have to be built up or glued together, and that for the 
SHine reason It Is easier to turn and machine, and offer* 
n smoother surface when finished. It Is also more fire¬ 
proof than W(nn 1 and not so readily affected by atmoo- 
{fiiertc chaDgoB. 
















876 


SCIENTIFIC AMERICAN 

FeoacUd 1S4S 

NEW YORK, SATURDAY, APRIL 34. 1915 

PuWlihod hr Muiin «i Co . IncorpomKKl f hurleii Allen Munn I’reet- 
Treiuniter, ^ 

Knlered at the Post Offloe of New York. N V , a* Sw-otid Class Matter 
Ptitere I as Setoiid Class Matter at the Host Office Department 


Irailu Mark Rcsistered In llie rnlled SUtes Pateut Office 
Copyright IBIS hy Munn (It Co , liit 
Illustrated arllclBB must not lie rcpr.Hlneed without special 


SubteripdoB Ratos 

Suhs< riplion one >civr 

Postage |>r<.|uiul In Cnited Slutosfild possessions 
Mexico, Cuba, and Panama 

SiilMcrlptions fur hureign Countries one year, ;^tage prepaid, 
liutsuIIptiuiis for Canada one teat, |Kwtag«||f|lvBld 

TK« ScisntiHc American PttbHcatiom 


chidiiiK ( Miuulu will l>e riinuNbeil upon applii'^tinn 
Remit by of rxprwm ruoiioy order bank draft or i luji'k 

Munn & Co., Inc., 233 Broadway, New York 


The Kdibtr \* idviA>R glad to rercivt' for exaintnation ti)uNtrHtc<l 
artlt'Iefl on Ntihiei i*! of inter«>Ht If tin* pliolocrai>)ii are aharp 

the arlirbw un<l the fact* oulftanKf. the c<intribuUuni will 

receivo *iR‘tinl wtteiitlon Acccptcil urtnion will be paid for at 

reirnlnr upam- laU** _ 

ajlLMa i |ja SBg^SBBg i*w~i^^ l l 

The 0l thit journal fs to t'oeord accurately, 

atmplil, nod iiUrtvaiinply, the votld'a piopieta tn t<Hen 
tiflv hnotrlidiie and indualtial uchirvement 


Blockade by Submarine 

W K (Ipfpri'iHl any etlltorlnl (IIscminbIod nf flip 
HiK'iiUpil Mibmiirliip bliK'knik' of thp Hrltish 
IkIps until flip pxiK'rlinpiit had bppii uiidor 
trial for n mifllcloiit timi' to punp whother or no It h 
piitltlwl 10,bi‘ culltHl a bliK'kiido or ahould l>p dpulisnatpd 
b} wouip otlipi niimo lows putihi’niistlc 

The nttemiiled bloekiide bus now lu'Pii eiirrlptl on for 
Hufflcleiit rinie to pnne that, ho fur as the Hiilirnarlni' 
elTort fomliiK within the unltorHUll.v atvefilcd dehiiUloii 
of a liloekado 1 h eoneernofl. It Iihh Iwadi a eoinpleto IIukoo 
A bloeUade, In the sense that has Ikhmi eHlahllHhed In 
the past history of the wolid and In the preHetil ae- 
eepled lueanloK of that lei in, eiinslsts In eHtnhllshlni; a 
eordoii of shliiK around the sea apiironeheH to an 
eneiii.v’H (oiiHt, so Mirons' and effisjtlve as to preteni llie 
passuiie of men hunt ships to or from that toiinirt. 
carryliiK teitaln lutitles of eominetie whieh ale known 
HN eontrutiuiiil of «iir 

Have tile (ieimiln suLimurliieH done this'' The answer 
to that iineHllon Ih found In tlie Mliitlsties of ItrttlHli 
maritime eommeKS' whleli show that diirlnt.' the imrlod 
In which this (ierman exiierlment has las'ii tried, only 
2 or .'i i<ei cent of thi' Khlppini: whleh has entered or 
eleined from the Kiltlsb Isles has htsui tnlerc»‘iited and 

Not otih diM's this raiillm; of merchant shlppliiK fall 
nttci Iv to aehte\e (he leHiills which alone would eiilltle 
It to he diunllhsi h\ the mime of blockiide, lint It Is also 
(leliarred fiotn the use of that title In the fad thal. In 
their mettiod of (iirrxlns' out the raid the (feiiuan Ad 
ininillv ate delilier.ileh \iolutiiiic those hnmunitailan 
laws which hiiM' btsm iidoriltsi foi the pui'lHiHe of iiiltl 
((allni; tlie liorims of win, so fiii as they affisd noii- 
comliatanls 

III piexlons wars It has bin'll tlie universal practice, 
will'll an eiicrin’s ship which was eainlnir conlrahand 
was Intel eepled In Hie lileckadiny; lessels either to take 
the vessel Into (mu I and eonllseale liei eiirgu, or, if lids 
were ImiHissllile, lo remo\e hei Clew and paHMcnperH 
and Jdnk the slilp upon Hie liluli seas .Mwavs eare Iuih 
tM*en taken to siifeunani Hie ll\es mid persons of (he 
mms'oiubntants 

Now a suhmariiie. in the \ei\ natnie of HiIiikh, la'lnii: 
nhh' to afford iic< onniiodaHons only for her crew, is 
unable fo take aboard ttie non eonilailiuits from the 
captured ships Mso, bis'imse of the risk to herself 
from eiiemx wmshlps, she will raiely Is^ In a position 
to take the ship Into jiort His'inise of tlie risk of detec- 
iloli, it will Is* Impossible to make Hie usual examina 
tlou of Hie stilp's earyio, at the time she Is held Uli. to 
deterniliie whethei there is conlrabimd nlsaird 

These belils’ the eonditioiis, It follows that wlien the 
(iemmn Adiuiral1\ determined to liisHtute this msleiii 
of HiriklliK uby shll> eiieonnlerefl in the sisealled "war 
*one” they dellls'rately flirew overlsiard all liumani- 
torlaii eonHldoratloiis, and lait themsehes lo that extent 
onfslde the pale of luiak'ni < li lll/.atlon 

No amount of lalmred easnlstry ean relline them 
from thin fenrful resjHinslldllfy. The question of Hieir 
moral uecountubllity stands or falls quite liideis'iideiilh 
of nnythlriK wh U'h#he Allies may theiunelves Iw dotim 
There is a aound old adage wliich says tliat two blaeks 
never niAdr a white, tlenaan.v has developeil some xen 
remarkable cases of mornl self-delusion duiinyc the 
present war, and certainly the most ooospicwus in 
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stance of thta Is her attsmpt to Jnstlfjr this praotioe of 
aiuklng ail ahlpfilng In the eiiein.v'a watera on aight, 
wlthonf Brat determining wfiether It la oarrylug contrs- 
iiand of war or not, and wlthont mahing any provtskms 
whataoever for saving the llvea of non-combatants. It 
Is mere casniatry to state that tbla practice Is JuatlAed 
by the fact that the Allies are preventing foodatnRs 
from reaching (lermany. The Allies are not sinking 
ships on sight; on the contrary, they are capturing 
them and taking them to imrl, or. If they should sink 
them, they are making every provision to save the liven 
of iion-oombatant passengers and crew Tlie cases ore . 
not In the least sense parallel and nowhere Is this tietter 
uiidershMid than by the Herman Admiralty Itself. 

If the Herman siibmariiies are to liccome effective In 
striking a vital blow during the present war, why does 
not the Admiralty send them out to sink the great British 
trunsimrlH which come and go, apparently with Impu¬ 
nity, between Hreat Britain and Prance? If (he Her¬ 
man sahmarlne Hotlllas dlrcideil their activities against 
these ships, they would lie kei-pliig well within the 
sphere of legitimate warfare, and they would be strik¬ 
ing a hadly-needed blow' for the relief of the hanl-flght- 
Ing armies of Hermany In the western theater of war 

The War of Attrition 

I N any discussion, anterior to the war. of possible 
conflict between Hermany and Hreat Britain, the 
numerical superlorlt.v of the British fleet was ac¬ 
cepted and great stress was laid upon the preliminary 
war of attrillon, by which th»' margin of sutierlorlty of 
the British flei't was to he so worn down as to render 
ll iMissIhle for the tlermaii main fleet to ncx-ept battle 
with on I'xen ehauee of victory. 

In accordance with this ex|M>ctalton, or radlcy. Oer- 
mniiy imld twirtlcalar atlenflon to the development of 
what might be called the minor units of her fleet Thus 
she built up h(>r destroyer flotillas to a lilglt standard 
both In nuniliers hihI efflclencv. and It Is notori<ius that 
the careful sele<-llon of offlexTs for the (simmand of her 
destrovers and the nature of the maneuvers In which 
(hey weri' constantly engaged, had brought this arm 
of th(' service up to a p<ilfit of eflicleucy which w'as not 
siirtMiHsed III any other luivy 

In the earlier vears of its develotiment, Germany 
bsikeil askance at the snhmnriiie, and. for on«', the 
UHtuleuess of the Germans In recoguizlng any luveiition 
which hud shown promise of practical development, 
seems to hate fulled them. For It Is a fact that Ger¬ 
many entered tln‘ Held of submarine construction rather 
Inie In the day, though It must lie admitted that, hav¬ 
ing once taken hold of the problem, she has develo[»ed 
X easels of this class which are as gissl and, proliahly, 
hwause of Germany's excellent work In the (leUI of oil 
motors, a little lietter than thum* of other countries 
ronslHieiitlv with her iMilley, Gernianv from the out¬ 
set of the war, tsmeeallng her main fleet Is'hliid (he 
mine flelds guarding her liarliurH, has sought to carry 
into effect her isdlcv of attrition And It must lie ad¬ 
mitted that she started out very well iDdx-ed. for the 
sinking of the three large armonsl cruisers, ‘‘Cressy," 
“Ahoukir." and Hogue,’’ In the i>nrly months of the 
vear seemed to foretell a steadx diminution of the 
strength of the enemy - a for.sast which was suhsi'- 
qnenfh Huhstnntiuled by the loss of the iire-dreadiiought 
Pormldiilile" and, possihlx, of the dreadnought ’'.VudH- 

The HUhseipient actions in which It came to be en¬ 
gaged, howsyer, have shown the destroyei fleet of 
Germany to he shorn of lIs terrors, for tliesi' craft have 
fnrisl badly at the luinds of the enemy, and, so far as 
l» has been ofllclally annoiiiicexl, they have not, thus far, 
iiccouiitisl for a single ship of lni|Mirtaii<s> It Is chiefly 
the mine and the submarine that have Is'cu restsmslble 
foi such diminution of the forces of the enemy os has 
oecnrnsl 

\fler nine months of war. so far from Groat Britain 
haying lost any of her niiinerlcal sutierlorlty, her gains 
ha ye greatly exceeded hnr losses, and slm Is mm'h 
siioiiger to-day than when the war started Her main 
tlis't has lieeii Increaseil Ity Hu- addition of several shli»s 
of (he "Qu(*en KllzalH'th" class, any one of whtdi. In a 
nilliig of Its (Ighilng yalue, would more tliaii offset the 
total miyal losses of Great Britain since the war liegan. 
According to the reports of the First Hen Lord, the 
strength of the main fleet of the British navy Is grow¬ 
ing at the rate of a dreadnought [ler mouth--a state- 
DMUit which Hivms to lie Imrne out by a study of the 
naval programme and liy the sliced of construction In 
(he government and private yards of Oient Britain at 
the time whi*ii war was deolart'd 
PurtheriiKire, It la u question whellior the utlrltlon 
has not l>een ns great on the side of Germany as cm 
Hml of Great Britain. The line armored cruiser “Blue- 
cher ” may fairly well lie set off lu value against the 
old battleship "FormldaUe,’' and surely the ’’Sehani- 
horst" and “Gneisenaa” represented a greater flghtlng 
xalue than the three old armored cruisers “Oreasy," 
■Ahoukir," and "Hogwj" Tn». theae la the ‘‘Aoda- 
cioua"; but it Biiut be Admitted that there U at l«a«t 


X- - x.,";',C«, t-'f' 

« t««MMble doabt «h M WlMI 
as ^ was, re*lly weni 
,FHCtheniM>M, 1« 
mored hrideer# «1 kw* ■ 
vessels (X thhi ehtek 
ftsd •‘Priedrieh Karl" Th 
light emlsewi, ‘'Magdeburg." ‘‘KMg/v 
“Dtemien," "Nunibeht.*' 
all of them among the hUM thetr 
The loss In ahlps Is equalled b^ ibh < 

a naval writer lu the JVowiI and 
hig his estimate of the csonpleiueot e(f tbMg 
contained lu the Oerman puMlcariou 
at a total estimate of K.SflO meu tn the tihlgii 
already been lost. A certain proportion «f'tfl^ MkWlM 
and men was saved, Imt It la fttlrly 
lesaixs represent over 10 iwr cunt Of tSw tot*! 

In the Oerman tiavy. , ' 


T he small fraction of uMaktwl vriUdh «M<Mls 
the destinies of the whole is tally A«r«ys # 
advantages that spring from Incremdnif ktMHiri- 
edge. These advantages hsve heea attested bp egn tguto 
of experience, so that the quest of tnita la tw leister 
mere obedience to a primordial toeHact, hut a tMIbiMktft 
and reasoned attempt to ameUorato the bumtu lot, 
pbyalcAlly as well as intetleetually. Yet not oalp Wi ffte 
amount of human energy devoted to th»,B)gNBt||» Of 
knowledge ImdgulflcaBt In oomperteon to that e O p spde d 
on other objects—as, for example, the coi)wmti0& *f 
knowledge that Is doubtfully worth conwwvliig^-HMIt the 
customary methods of acquiring frealt IntorHsatiOB «m 
flagrantly uneconomical, because utterly devoid of 
system 

The ('amegle Institution of Washington la the MOUt 
prolific reaearch agency extant. Its Impartahoe. ’hOtv- 
ex er, an a factor In biimau propreas la by no ffBin**ft to 
be mea«ured merely by Its direct ctmtiibntloM to iMOSri- 
edge This Institution—or, properly Npeaktog, Ms gtpgi- 
dons director—has made the capital dhawvery thni the 
most serlouM problem with which such an agstM7 has 
to deal Is not one of physloa, or astronomy, or Wology, 
or the like, but rather of what, in the abe c nee of aUy 
more familiar name, we shall call "henrlstice." lo 
other words, such an establishment Is called upon. Iltot 
and foremost, to ascertain the most effective methods 
of applying Its resources to the promotion of research, 
and this pnxhtem Is a far more dlfhcnlt one than mbtht 
npiiear at first sight 

The fallacies that have hitherto prevalletl as to the 
fuiirtlons of research liiHtltutlons in general, and of the 
munlflceutly endowed Carnegie Institution In patHe- 
ulur, were set forth last summer hy IHreotor Woodward 
111 on address which has evoked many echoes at home 
and abroad ThlH eUsiuent address, delivered at the 
dedication of the Woods Hole Marine Biological Labo¬ 
ratory, was perhaps the flrst complete formulation or 
crystallluitlon of IdesH developed In the coarse of the 
Hiieaker's exjierlenee at the head of the Oamegle Insti- 
tullon, and some of these Ideas are tarther developed 
and rt'lnforced In the latest yearbook of the Inatltuttoo, 
Just puhllsbed. 

Iw Woodward refers to "the widely spread, if not 
prevalent, assumptloii that research eatabllstUBents ate 
mere disbursing agriiries, waiting for saggestlons of 
appropriate ways In which to apply funds.” Bwh has, 
indeed, been the prevalent assumption, not only amsog 
laymen, but also among men of science. In cootraat to 
this doctrine is the one to which the Carnegie Institu¬ 
tion Is now unreservedly commuted, via. that "it shooM 
be the primary purpose of a research Institution to 
inatitute and to conduct rraranh." 

To quote again; "Another popular illusion Is tlwt 
research estahllshments should busy themselves lu eu^ 
Ing drag-nets In the w^de world of thought, or dredging, 
as biologists would ftay, with the expectetlan that obt 
of the vast slimy ralHeellnnle* thus collected tbw w^l 
lie found hy the aid of a eonw of patie&t exantnen 
some precious wdimente of truth", and this dsapUe tW 
recognised fact that “the doors are tbm openod -to tito 
lumta of amateurs, dilettanti and pnradoxers w|» stand 
ready to waste the time and the rewrarces Of rwpamh 
estehllshments In the pursuit of the obvlotM, the fotUp. 
and the demonstrably unattainable" (to say notiiliig -0/ 
downright quacks atid oharlatanal. 

The Carnegie Institution has tally satbriled itoelf tlMt 
this "drag-net” method, still highly favotod by itta^ 
persons of Intelligence, la about the moat wagtotal niir 
In which such an Institution ean «vU>(qy ita tkM Wd 
money. 

It can hardly be doubted that th« Cattmlg 
tloo, la limiting Its grants'to pwiona 
research undertakings has been moat 
stratad; in devoting th« major psft TfidOb*'*' 
certain large probtenia, the 
Mteuatod to oorps of berauniqiijSy 
and especlaily in Inaugqratlhg 
aaottoh, has set itB 

rnmf taUomed.' ^ , 
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i.|!li«i(4tf'.lhit 

.__ to^ibiuxtaMe’Ai 

m MflM *m tbc 
ii0l^«iHi^^'is obMlBAd iA ettcMa ' 
|MMaMM<ila6 of tiiiii 
r trtiat favaii^ig»t«(l by tlM I^iUiPpiBe 
)M tioAMmmt ^ Vanatxj. 

]Rhi^« tbe MMond lM«**t river in 
■ii.'iltotrt to hi opened to eomuMToe ,m eon- 
tito diBeovcKy. by Ci^lrt. Luketu of the Comet 
Survey, of » uvi^le ohmunel in ita ex- 
tMW^^hHbeitoUttto The river iteelf 

il tot m of SOO inflee feena iti mouth, 

AhA;it fhiu dwrined to mmke aooeselblo m very promiring 
fUiiim Olid mcrteottoeml region. 


l^ijirtitol ht Voreilqr in eWnm.—It ie notorioiui that 
aidlp t l to ri P * >* om of the moat urvent of C^hinm’a needs, 
hi thantfore of totorest to learn that a aohoot of 
ft n M >»y ic e^ont to be Mtoblhiied in the University of 
KwSi^, 1%e oo-opaeatloB of .the direotor of forestry 
at JNEmSo hma been seoured, and it is proposed to send 
twa rii^wrto, from hfanila to aid in eataUiritiag' the 
whinrit 


dW«to «»d BAeivMy.—It i« eatimatod by the Los 
J^Otf0m Chatofaer of Co m caeroe that labor k twenty 
paiii Mat moi* attotoot in and about the Southern Cali* 
foiW MtoepoUa than in eastom dtWi, where extras 
liimiwanliiirnit alleet a man's worldng oafiaelty Hoidiiv 
that oBmato k one of the most far-reaotdnK of all faetors 
wl^ iaSoenoe industrial procression, the Chamber 
oftSali toato, in a reoent bulletin: 

“laMNtolsbsrsliaclafKir. It rsButstes the oosBlart sod the cost 
ol Mot. M kAttsoses tha oust at boUlins floeslruettoit. H ooetrole 
nshHfeaaiMtoo pnssIMUtlsi, H detereehMs tbs musber o( oeseible 
ossrsrimlr tor* vUM s r*ar ato It eovenis-tbe oast of pnxUo- 
tios. mtoato 06. s bsto af ao per sent added Isbor ofn^dsner, 
urn toMaa' «ttma«e mutd maresse tha sctusl Isbor anew al 
Pttwliamh mam ttoa saeo,oaoj(100 per rear TbI* k bsoaiMe at 
Uw abaoit sntim shse no a of humidity, oppressive, best sod ex- 
tremsoM"' 

TIaiaMd Ckeoae.—In this ace of "sanitary" paokacos 
for food produeta, it k an anomaly that we still buy our 
ohoQse hy the pound, aUoed off from a oommon kiaf at 
the groeers. For a number of years the I^. ^1. Deparb- 
mevt (rf icriottlturo has been testing; the merita'of ohoese 
put «p in euMsight tins, and the results are said to he 
aatisfaotory. It k found oommeroialty praotioable to 
press oho^ of the Cheddar type in hoops of small 
diameter, out it into pieoes of the desired weight, and 
seal H in the tins. Thk proeess not only eonduees to 
the praesrvation of the product, but also prevents loss 
by eva^ration and the waste entailed in cutting. More¬ 
over, the tinned cheese has no rind, and this fact re¬ 
presents a gain which helps to offset the cost of tinning, 
estimated at about 3 cents for labor and tins. 


The Paychology ef FracUee.—The question of short 
esrcM long periods of practice m training the human 
musdes for suiy particular kind of work is obviously 
one having far-reaobing applioation Some mterevUng 
experiments on this subject have been earned out by 
Dr. K. 8. Lsshley, of Jolm Hopkins University Acqui¬ 
sition of sldU in archery was selected as the subject of 
observation. Twenty untrained pemons were divided 
into three groups. One group shot 6 arrows with the 
English longbow per day; another, 20 shots per day; and 
the third, 40 shots. The reeolts showed conclusively 
that the group shooting only 5 Umm a day improved lU 
aeottraoy with leas eiqwnditure of time in practice than 
was reauhcod by sither of the other gre^ f« the same 
amount of improvement. A r^wrt on the experiments 
saye; “The retaUvriy greater elBoienoy <rf short periods 
of' practioe continuing for many days k in accordance 
with the resulte of the study of nnitnhk and of speech 
bablto >9 man, and bidtoates that in training to mueoular 
feata, In both Uiitiials and men, the impth cf jmustice 
periods ngufmd k wswoUv tile graot for moxsmum ojllot- 


Thn Stndy «f MawnMcrie Sfoetridty which has been 
geMimiiy iMdtotod in thk cqunky, k.destined hereafter 
to tom a |*«i»teent feature of the work of t&e Carnegie 
limtltoiiiim’s Deg^artsaent of Teorntriel']^^ The 
last report of tbe direotora caUa attention to the 

tmpoiriaat nrriciea by Dr, dwapn poUkhed during 
the' ijliat year in Ttmtlriut which have 

kntoilijl bM potato la the theaiy of tok subieot and 
alto tod i |0 aotahte tmproveineats in appnnku and me- 
ttoMtorif atotonMnettto. The department now announ- 
«ep| tim toe wciric ha tWe held k to he expanded In two 
via., (1) owittilnoue bbsemathms, by self- 
fdpitoiinto tsetmaMtoto. to aimaepiMric etomrioity and 
iholh M ttos Jaboiatory to Waitotogton 
eUewh«n w it may be found 
'■ j ^ n ^epiii!al’’riaetrie eurvoy 
■' eatp ' 
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Taylor Stepfaeae^hf 
Canaattoeti, IM«b'to a patent No. 1,181,745, ehowt a 
■malt puiietw»,iB08dli)g device having a stem to extend 
' through the the, a dkk at one end of the stem andi an 
toveptod cup at the other end of the stem, and adAptod 
to be preseed down to otomp the tire4igainst thacml'd^. 


Novel Poekat Serewdriver.—Motorkts arc some t ldto n 
in need of a sorewdriver for instant use, and hato to 
stop the oar, dig into the toot Iwx for the big screwdriver 
and waste five or ten minutee in the operation. For 
these there has been invontod the “Pocket Screw¬ 
driver” which k really nothing but a circular <tf 
steel, the sise of a quarter, tapered along the nm, so as 
to " take" any rise or type of screw. 


DUferentlal Iweks for War Tracks.—One of the lessons 
learned during the present war has been that of having 
either a four-wheel drive truck or a differentia^ look 
When one of the rear wheels becomes mired in soft 
ground, it behooves the driver to loek the differential 
Imrocdiately, in order to get the truck out of the mad. 
Several good trucks have been lost because of the 
driver’s inatolity to get tbe wheels to grip the ground 


Dnrnagto tor a BrM«n Poothoard, $10.Md.—A most 
unusual case has Just been decided in Buffalo, N.'Y., 
in favor of a little girt who, in jumping over the back 
seat of her father's automobile broke through the foot¬ 
boards, entangling her right leg in the machinery The 
leg had to be amputated. After hstening to the testi¬ 
mony of manufaeturers and carpenters, the jury decided 
that the msdeer of the automobile was responsiliie for 
tbe accident and awarded the girl $10,000 damages 
The case has been pending since 1000.. 


Wbare the Slowest Lead.—^Wlien motor trucks 
loaded with ammunition an> despatched to the front, 
from a depot in the rear of the‘firing lincM, it ia now self- 
understood that the slowest trucks go in front, while the 
fastest Ining up the rear. This was found necessary 
beeanse of the tendency of ammunition drivers to go at 
top speed, when the call for shells and cartridges oomee. 
If the stow trucks are m the roar of the column, the laltor 
k struBg out over miles of road, with great gaps between 
trucks~<ifferiiig an inviting target for an attack by 
reeonnmtering armored motor oars or cavalry. 


Lsmden Bum Are Still HmBhig.—According to tlie 
figures issued by the Ixindon traffic police, there wen> 
at the end of March 2,021) motor omnibuses again in 
service in Oreat Britain’s capital. It is stated that more 
and more buses are withdrawn from I lie continent for 
regular service in the city, and new trucks are IsMiig in¬ 
stalled for the military services of the country The 
withdrawal of the bases from passenger traflii* m the first 
two weeks of August was caused by th«> general un- 
preparednosB of the British transportation service Tins 
unpreparednees, it is announced, is now overcome 
British Suggest 12-Cyiiiuier Motor Car.—While a 
12-cyliuder motor car is not exactly a novelty in Oreat 
Britain, the Sunbeam having apjieared several year* 
ago in this type, the latest suggestion among Bnlisii 
motor oar manufacturers as to 1‘2-oylinder machines is 
worthy of special comment It is nothing more or less 
than the fixing of the 12 ovUnder* in "arrowhead” 
form, that is to say with four cylinders standing vertical, 
and the others in two four sets at an angle of 4.'i degrees 
on either side of the vertical set. Huoh a motor wwild be 
exceedingly short and compact, requinug, despite its 
large number of oylindera, only a short hood. 


Lms Crude Buhbur tUs Year.—Careful («timate of 
the quantity of sap ooUootod bo far from the rubber 
trees in South Aroerica, Africa and the East Indian 
plantations shows that there will be less (Tude nibljer 
in 1915 than there was m 1914. The shortage may prove 
very serious at the beginning of next year, os tiie indica¬ 
tions point to stilt smaller quantities in 1916. Tb(> 
crude rubber crop of 1914 amouii<.ed to 71,977 tons of 
plantation; 87,000 tons of Braxil, and I2.<K(0 tons of 
mkoeUaneous oaoutohouc—a total of 120,977 tons, 
representing an iBorease of 11.5 per cent over the 19i:i 
crop. The Aguroi for 1915 an* given as (approximately) : 
85,000 plantation, 30,000 Brazil and 5,000 mtseellaneous 
rubber, a total of 120,000 tons, or a deoroaso of almost 
1 per cent 

A Bactloual luaur Tube.—In an endeavor to solve the 
puncture problmn, a Now York inventor has brought 
out a sectional pBOUmatio tube—an idea which lias 
oocurwri to more than one inventor The tube wiii- 
rists of flftoen seottoia, eaeh in itself a comptotc inner 
tube, not nnlllos a string of sausages. Koch sootion is 
connected with tlfe main valve, by a metal tulie. within 
tbe rim. When a puncture occurs, tlie space formerly 
occupied by the punctured section k at once (aken up 
by the twp adjainiOg seorions, which expand and main¬ 
tain tJto M pr—urs in the tire. Tire experte who have 
examined tlto tuhei are of the impression that if two 
aiijdtoW.*tori«lk Ahmtld be punctured before the tire 
is TS&Mrod, the sidu pressure from the adjoining sections, 
in. (tying to iti dp die viMnht space, would be so strong 
M to tM out thA'Vkhto fli Uuw seoUoDs. 
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NotM for Infwton 

BitlagiUUiig Automobile FlrM.—James B. Enrin and 

‘Orlando’R. Erwin of Milwaukee, Wk., in patent No 
'1,130;719 present a fire extinguishing proe^ess in which 
if adlre occurs in an automoliilc lusid it will release a fir*' 
(extinguishing liquid wtiieli will be (liscliarged on the pr<<- 
heated motor surfwes and vapurmed to fill (ho hood 
with a fire extinguishing gas 

Sleeping Car Ventllatioii. -The lower iiortli in a sleep¬ 
ing oar is stuffy with (lie windows clowd and if yoiLojion 
the window the cold air is directly on you ' It IS MHuglK 
that the ndiitg public would appre<Ma(c some dcfi(S'l<ir 
or diffusing construction which could he applied to (tie 
ojM'n window over the usual short hinged Hcroeii and per¬ 
mit (lie onlrv of fresh air, at the same tune pn<\en(ing 
it fnmi Iilowing dir(<etlv on thi' passenger in the lierdi 

Improving the Tone of a Talking Machine.—To eliiiiin- 
aU' the shrillness and deaden the melallie Bounda of the 
talking-machine, a (lennan irivimtair has just patented a 
principle of tone-protis-tion that einiilovs a lining of 
oomiH-flber for the cabinet, by which that is herraeticully 
sealed, washers and other accessories of thc> same ina- 
tenaJ for tlie phalanges of the toji(>-arm and oil other 
jmints of metal eonlaet and a fiber baw- for the n»cord 
He asserts that by this principle the survumg musical 
tone is immeasuralily enhanced m quality 

New Electric Bell.—An original electric bell combina¬ 
tion IS in use at Paris whieh is designed to get rid of all 
trouble caused by the question of batteries, for these ari' 
now lodged within the apparatus itsi-lf The usual box 
bell shap«> is |[Mtain(Mi, Imt the arrangement of the parts 
is different in tins ease All thi' magnet jiartji are now 
lodgisl under the gong itself, wliile the Isix lieing now 
left fns', s<‘rves to contain a set of three drv Imtterv cells 
which will last for several years In this way there an* 
no connis'timis to be made Ix'tweeii tlie battery and l>ell, 
and the wires and pusli-butbm are the only pieei's whieli 
need to lx- attended to. 

Door Fastener. - Placing a wedge under a door is one 
of the most effeetiiHl miatis of closing it, for pushing 
upon the door from (he outside only inereases the effect 
of the wedgi' A convenient device of this kind is made 
of metal, and it not only s<*rveR to wedgi* tlie Hixir but 
also contains a meeliauieal bell mounted on the same 
liose and Is'liind (lie w«>dg<‘ in sueli wnv that pressure 
on till' fai'c of the wedgt bv tlie disir causes the Itell to 
ring The tiasi' carries a si't of siiort points underneath 
so that it can be put in place and grips upon the earjict 
or flooring so as not to slide out of isisition Sur h a 
device can Iw oami'd in the jss'kel, and it is to be 
rissimnieiidi*d for traieling 

Pocket Alomker. \ nseiil noveltv is a ixieket 
atomi7s'r in the shaiH' of a watch Tlie tu'iul or (op lias 
a small onflee, and thi‘ sprav is priMliieed b\ piessiiig 
on the Ili'Xiblii metal sides A niiiiiatiin' funnel is 
provideii for the filling, which is done bj unsi’rewmg 
th<' heail. Another atomi7s‘r (smsisls of a small eslmdri- 
eal pump inountisl on a cork so as to fit into ani Isittle 
and thus avoid liandling of tlie piTfunusi from one Ixittle 
to another A plunger at the top serves t<i prodiiee the 
spray from a side orifice The tube w'liicli dcsis'iiils into 
the liquid has a second or ts'leseopiiig end so iliat the 
tulic can l>o extended down as far as the bolloiii of the 
lyjttle and thus lak'c up all the liquid 

A Combined Swab with the Medicament.— In patent 
No l.ldl.^?') to A D Tuttle of \Va.shington, D , is 
providfsl a swab for surgical purixises formed of an 
absorbent material such as raw cotton proiided with a 
suitable handle lOmlxxlded in Iht' swab is an easily 
broken glass Ixittle wbieh contains tlie liquiil it is desired 
to apply to the swab Tlie swab wil li tbe liquid ean t ben 
be easily (ransportisi without danger of aemdental break¬ 
age, and the container of glass can be nimlilv broken 
wh(>n desired to p<‘miit the It mid to pennonte the swab 
The friable container is scale*! and has no hU)I>is r and can¬ 
not waste Its conUmts nnlil inU'ntionnlK broken 'I'iie 
swab will pnivent the fragments of glass fnim eaiising 
any injury 

Pogor Cartridge Cases.—A new npiiliealien of extreme 
interest al the presiuit time of tlie metal sprinkling pro¬ 
cess invented liy Mr M U iS<-hoop, an ('ngineer of Zu- 
rieh, consists in the nmiuifaetun' of earlridge eases from 
metallized paix-r in lieu of brass or (sipjMT The ad- 
vantagi's of such a process are apparent e\en to the lay¬ 
man A eiTlain independene*( of the large (luantities 
of brass and eopjier hitherto rt'qulred is obtaini>d In 
aildition to this, there is a saving in weight of thr<M> to 
four grumiiies in eaeii cartridge, as a result of which the 
soldier ean earrv a considerably larger qiiarilifv of 
amniumtion than hendofore In tlie Selusip imx'ess 
the liquid metal is eruslied iiy mejms of eomim-ssi'd air 
and k then iiifiabxi liy uny known method into extromely 
floe particles. Metallized cardlxiard or jiaiwr can in 
thk way be provided with any duralile and well lulhering 
metal cioverings of any desire*! thickness For tlie pur¬ 
pose above mentioned very thin coatings of a few thou¬ 
sandth jiorU of a millimeter in tliicknt^s are of oounu 
■offloieBt. 






The Court of (he Four SeoMns at the Panama-Pacific Expoaition illuminated hjr a battery of forty-eifht 36-ineh aearcblirhia on a Jetty in the barbnr. 


The Panama-Pacific International Exposition at Night 

How the Illuminating: Engineers Uses Light Decoratively 

By Hanniton M. Wright 


T o the (>\i>ert the lluliflnK iif the jtrent ex{>onltloii at 
Nan KniiKiseo inittks an eiKK-li In (h<' Hctenoe of 
llKhtiiiK and In the art of Illumination To the layman 
the illumination of the ex)>oNltlon la Ita moat myatleni 
and enthmllliiK feature, and iiiiarl from Ita teehnlenl 
and KCientltle Interewi the llluminntloii la a maeniheent 
Buceeea At nl«lit myrladw of lieunm of light of chang 
IlUC colorH east a aitell oter the e\hlhlt iMtlaeoa at the 
Oolden (late 

The (ilan of lllnininntlon ^^aM undertaken with the 
Idea of preNentlng the etkiaiaitlon at night In the aume 
relative valneK of color and i)erK|>ecthe In whleh It la 
obaervial lo du\ And the Iiliiii haa worktal out anc- 
cefwfulU ,M night the arehltecl\irnl detallx of the 
exhihit iMilaeeM ari‘ liileaxllltal the Ih-iiiiCi of the »cul|»- 
ture in enhanced and under the plan of dlffnaed and 
projected light I lie more ImiMirtant <iclHll» of the 
Bculpture are emtdnislze<l 'I’tiere are no lilack Nh.adoWH 
to modify the intent of the siailptor and the Inaplrlng 
psychological eff<>ct ino<incc<i uikhi the \lsltor h\ the 
VHSt fields of melting rlolouc colors under the hrllllant 
California snn tieeonies inlensltled at night the e\i>o 
Sltlon l)ecome« more leHidendeiil 

The moat conHi)|cnonM olijective of the lighting plan 
1 h the loftx Tow('r of .IcwcIh, 411,' feet In height This 
monumental Ncnliiturfal pile \^hen plave<l utKin by hun 
dreda of concealed Hearchllghts Htaiids ont like a vast 
rarrsced pyramid of ivory, almost sarin white, with the 
minute details of Its architecture IlniraMl against the 
dark heavena. 

The reonlt sought In the llliiminatlou was, as Is'fore 
atutgested, to co-ordluate the aiLltIclul lighting with the 
colon of the espoaltioii and with those provided bv 
joatore In the shrubbery and landscaping nisni the ex|s>- 
slttou grounds (an object reitresentlng the highest 
artistic effort of which the Illuminating engineer is 
capable), so that ^ coloring of the exhltdt iwluces, 
the rich shadesyvif^he mural istintings and the oiiui- 
mental details of the litilldlngs would apitear at night 
In Itie same relative vitluea us by day It was early 
decided (o abandon the method of outline or sllhonette 


lighting employed at other exiiosltlons and to use at 
the i‘anuma-I*ncific International K\pos|t|on orilv re- 
t1t>cted light us the prluelpal soiiree of the Illumination, 
The (tbjectloii to outline lighting was two fold the grent 
strings of electrle lights formerl.v nsevl to outline the 
contours of the exisisltlon pulaces cast black shadows, 
so that onlv a portion of the eTiMmltlon was sv>en More 
over, tile dark shadows fre<|uenllv obllteralisl the very 
features which the Hculptor tiiteiuled mimt to empha¬ 
sise The sculittor demands that his work shall not 1 m> 
impaired h.v the mefhisl of llliimliinlion, and this de 
mamt, tisi. Is true of the iirchlleet and of the artist 
In the ilinmtiialioii of the I’Hiianin-I'notflr Interna- 
tloiial Kxisvsltlon it wiis felt that the reeeiit advances In 
llluDilimtton niethisis and materials had rendereil prao- 
tlcal a plan of llliimlnutloii that would have lK>en ini|ios 
slble at the Inst great exposition, at St Louis, ten 
veurs ago Moreover, the ois^rntlon of batteries of 
searehllght [irojectors had develoiied to aneh an extejit 
as to |)ro«Jue<- amoKliig p.vrotei'hiilr effeets in variety, 
Intensltv am! splendor exceeding and overwhelming any 
results achieve!] Ibrough the use of fireworks 
At the exiKwItlon the lighting is produced with a drti- 
inallc effect suggesting undreamed of power and isiten- 
IIbIIT.v A respleiidenl aurora of colored light spreads 
far Into the heavens from a giant scintillator placed on 
the harlmr's edge before the exhibit palaces and If is 
visible at a distance of from fifty to sixty miles 
tJreat shafts of light, (iniverlng and changing, reach 
far Into the heavens like tentacles of giant octopi 
.Vumerous unexfiected results are produced Through 
the intersection of one shaft of light with another, for 
example, great rings suggesting those blown from a 
cigar are made to appear in the heavens 

Four principal methods of Illumination are employed 
at Nan Prandsca Opposite the walls of the exhibit 
palaces are lamhtotw art standards bearing herakllc 
shields which rafiect light figalnst tht- facades of the 
palaces. The shields are transparent, the sides nearest 
the palaces presenting a white surface which reflectg 
the light against the buildings. The side of the shields 


farthest from the imlaces Is faced with a heraldic em¬ 
blem on which Is written the eail.v history of ihe i*aclflc 
ttcean and of California and throngh which the light 
shines 

The second method of Indirect Illumination Is ftnind 
in the concealed hatlerit*s of searchlight projectors 
mounted upon the exhibit pnlats's and at other laiiuts 
of vantage While the projectors themselves are not 
visible, their light dlrecfe<l agaltisf the monumental 
sculptures, towers and minarets, linhiies these ohjnots 
with radiancy. All of the prlncliatl nrcblteotoral and 
sculptural works of the ex|Kisltlon stand out at nt|^ 
like giant transpareniles, and even their minor details 
are clearly ontllnisl 

The third sonive of lighting—although the order In 
which the sottrres are enumerated is jHirely one of CMt- 
venienw—Is tliaf of the concealed llglif which proceeds 
fiom the Inner recessra of the columns Which enclfple 
the courts or are placed niton the lofty Tower of Jewels 
and on the two Itallati towers, commanditig the CB- 
traiice to the Court of Palms and to the Conrt of 
Flowers This meihisl of lighting Is abio naed to the 
vaults of the great archways and In other akoattons 
where it Is desired to east light upon the,mu«l pidpt- 
Ings, From afar one sees the Tower of Jewwta rwMlkilt 
under the shafts of light ease by the gtant MarehUffhts 
and a phosphorescent tinge as if the tower ware Ih^f 
•i source of iiitot la Iraimried through the rJt* Vehefign 
glow of the lights placed insble the Colantta on the 
tower and not visible to the siveetator. Tbin; on* h«*> 
holding the tower, sees It limned agatout «t>« bMVWM 
by the batteries of white searchllghta, while dto flto- 
cealed lights on the Inner receaaee of Its cdltk«U|^ sug¬ 
gesting B Gliarcoul furnace. Imbue the tow*f trtt|l fbd 
effoct of tranaperenoy. * 

The visitor beholds this mamniMaJ 
thonsands of shaking prisms and 

light ag though It Were aonw l)|T|th|iiI “ii|‘"itli^,iiw,l1l J 
through wboM tranaparent ssrfiMic' 
within is revealed. The ferarth iwuMe-ojt 1» tMjl \ 
IConehM <m m.f 
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V^uable Products Recovered from Coke Oven Gases 

Tlie Enormous By-product Coke Plant at Gary, Indiana 


toMM* tv 90e^ MtoQoMtM pw wtere tb« coli« !■ «Md. In IllMutmllon of a typical by- J®; then It kooh throujjh 

Cijtaa# JHMMfh Of AtnnxmU to Mlppty tho product plant we pubUnh berowitb several pbotofrapha of checker brick, where 

ftnVM tbM nmntry with fertUtaer fw two yeere, Uken at the enomocu coke plant of the United States iJXlO deg. Fabr The ii 

at ^ jilreselgt rats of oonsumptlon, was thrown away Btael Corporation, at Gary. Ind- It I" the larfoat by- D on <»e half of the let 

hf fit# WMto fWwa o< the bee-blve coke ovens of the product eoke plant In the world, comprising sao ovens nets of combustion pass 

Un^itt matea, in 1«12. In addition to thia, large quan- Here, 11,000,000 tons of coke are produced per year, all other half of the regene 
titlaa ef tar, and even of Gw coke Itself, were eon- of which to used In the adjoining steel plant A bun- are sucked out through i 


ijf t&a WMto fWKti o< the bee-bive coke ovens of the 
Unilitt Gtataa, in 1012. In addition to this, large quan- 
titlea <4 tar, and even of Gw coke Itself, were «on- 
sutgad the extravagant procees of the bee>htve oven. 


dred and twenty million cubic feet of gas a 


IJ»0 deg. Fahr The burning gHHes flow i 
) on MIC half of the length of the ovens at 
lets of combustion pass down the heating 
ther half of the regenerator on that side, ' 
.re sucked out through the flues fl. eonnecti 


e value of the by-products bad they been per twenty-four hours, which to much n 


are recovered chimney The checker bricks In I 
e than all the regenerator extract the heat fron 


rsdqvand would hare bean about 180,0001000. tt the gaa conaumsd In the dty of Chicago Half of the gas store it up When the cimrsc of the gases is reversed 

sann Ibnto u tt of ooal Iwd bean coked In retort ovens, to used for beating the ovens, while the other half is used freah air imsses through this second half of the regen- 

ovar dva BlUUon more tons of coke would have been In the headng furnaces as well as In the open hearth erator and Ite temiieraiure Is raised by the heat stored 

ohtlilnad. It to eatlmatad that about 6,800,000 tons of furnaces of the steel pUnt. The ovens are arranged therein, while the burnt gases now flow through and 

ceal wew absolutely dasGoyod. in two rows of four batteries each, and there arc sev- deliver heat to the first half of the regetierator Every 


Oply In » land rtch in natural resources to such enty ovens to a battery. The ovens are 32 feet long, half hour, on the average, the roiirse of the gases 

pradifaiity toterated. in Gennany, where coal to mined and taper from a width of 17 inches at one end to 21 reversed 

at great deptba nnder otmditlons that make the product Inches at the other, the purpose of this taper betng to After about eighteen hours, when the ooal has been 
more «epeiwiv«, bee-hive ovens were abolished twenty facilitate the discharge of the coke. thoroughly coked, a pushing machine moves to position 

ye^ aco. Afl coke to produced In retort ovens, and Briefly, the coking process to as follows The coal at one end of the oven while a car, to receive the ooke. 

In 1811, 80 per cant of theee retort ovens were of tbe Is screened and then emshed until 00 per cent of It Is brought Into place at the opposite end Culdes a 


by-pradtwt recovery type. In the beo-hlve type of o 
a MfVtAia amount of air to admitted Into tbe m 


R through a screen at %-inch mesh After this 1 


i mixer where the coals are combined the doors are 


placed each side of the dlwhargc ends of the t 


Whlcb reaulte in consuming not only the free gases of In the proper proportions. Thence It goes to the i 


the OMi but also some of the ooal Itsalf; while in Gie 
retort iyim of oven no air to admitted, and consequently 
Gwee to very tittle loss of fixed carbon, swtt loss as 
ocean beteg due to the presence of air In the oven 


age bins From the storage bins the finely crushed coal 
to carried In lorry cars which run on tracks over the 


ovens. The coal to dumped < 
oven through charging holes a 


t of the car Into the fitting the dt)c 


WlMto it to Charged, and also the exposure of tbe Incan- oS. Then the charging holes are sealed, and the coal 

denoeot <xdce to Gm air when It to discharged from the la coked for from seventeen to twenty hours 


I and before it to quenched 


A longitudinal section of a 


to push the coke o 
One of our photog: 
while Imraeillately 
forowl out of the o 


We aw BOW beglaning to realise how wasteful la tbe lu an accompanying drawing, which Illustrates the Into tin* i 


1 long l>eam with s jmshor head just 
of the oven This ram to oi>eratcd 
It of the oven and into the coke ear 
aphs shows the pusher in oiieratlon, 
lx>low mav tie seen the glowing coke 
i'pn between the guides and tumhllng 
soon as an oven Is dtochargdl, the 


bee«btv« oven and how necessary It to fur i 


regenerator, for iitllixlng tbe heat in the gaae 


r supplies of fuel. In Ifill about tweuty-neren from tbe by-product plant comes through the mainn 


amounted to 12.7 million tons The figures for 1 
year^ output of by-prodnet coke and the ratio to fc 


mililen tons were made In bee-hlvo ovens as against running along tbe entire length of the battery of ovens iiolnt where there 

neariy eight million tons In hj’-product ovoas. In 1912 at each side, and then passes through the riser pipe H. soon as the ovwi i 

elevun milllan tone of ooke were produced by means of Into gaa dtotrlbuting channels r of fire brick under the and sealed with 11; 

the by-product ayrtem. and in 1913 by-product coke ovens. From the gas distributing ebannels, the gas dumped Into It. 

amounted to 12.7 million tons The figures for last enters imsaagm D, between the ovens, where on com- It should be un<l 

year^ output of by-prodnet coke and the ratio to bee- Ing In tiontaet with heate<l air. It is Ignited The air means the only su 


glowing (Hike to carried to a quencher where a ahower 
of water drowns out the blase, and (siols the coke to a 
IKilnt where there to no further loss by combustion As 
soon as the ovwi to dlwimrged, the doors are replaced 
and sealed with Art* clay and a fresh charge of coal to 


hive coke have not yet been compiled. When plants enteva tbe combustion chamber from tbe tatsaageway 
BOW building 


are completed, 
nearly half of 
the coke made 
in Kout b 
Htatea 
produced In by 
product 


near tbe mluea, 
while by-prod¬ 
uct plants are 


The pusher about to discharge an oven. 




' ovens, where on com- It should be understisxl. of course, that this to by no 

It to ignited The air means the only arn'cessfiil tvfie of coke oven We have 

• from tbe latsaageway chosen It for illustratiun liecause the largeaf plant to 

of this type. 

Acid separators recovering ammonium sulphate from the gas. But no article 

- on liv ■ product 

ooke would he 
complete with¬ 
out a descrip- 


Ings, each oven 
to provided 
with two rogen- 


looated usually 
at tbe point 






'DSIf! 




A battssTT of Mvonty coin 


vfowod from the pusher side. 




hWh «rfoftr ■*«#»«''^ 

the &tt» «yct«& Ignrakig tfat gM wWeh M npcited to toe eertl) ill to* tosAm to nrWcto we b«ve to Mve, aed toe Wghto w we W 
Mto ftw. The VTodhiete et combueUon pew ewt it keen ito Mwu rettotou to toe tounan Aunll^r ««-toe d toitoi a h ee wBto 

torottgh toe otoer geoerator. On tornlng a damper the waters of the globe to toe order fltoe*. The air and aWy two pomute lean. tl» 

flow for ao entire battery of ovens is reversed, the air water are eaeentlaJ to life, as much a factor to man la Indlcnte^ hy th« barometer to ^ 

now flowln* in, from the second regenerator, to the top as the quality of water to the fish. This normal atmo- decreases by to eHta^lsbed acn)# 4f 


flow for an entire battery of ovens is reversed, the air water are easentlaJ to life, as much a factor to man w Indlonted by tne oaromewr as 

now flowing in, from the second regenerator, to the top as the quality of water to the fish. This normal atmo- decreases by to eHta^lsbed sen)# to ^ 

and descending through the horUontal combustion flues, spheric air exerts on oor bodies a deflnlte dynamic mountain height*. Most persoas 

Ileturnliig to the plant at (iary, the gases on leaving force or physical preasore of 14.7 i)OiindB on every square mountainous peaks, thousands of 



the oven r>a(w on to the by-product plant, where they 
are flrsi emded with air and water from a temperature 
of l.WKi degrees to about 104 deg Fahr This results 
In precliiltatlng moat of the tar and ammonia. Thence 
the gHH pHSKCH through a pre-heater, which ralmw Its 
temiK'rature to about 100 deg Fahr, and is coralucted 
to an acid saturator, la which the ammonia Is ex¬ 
tracted by contact with snlphurlc acid and Is recovered 
lu the form of auimoiiluni sulphate The salt la re- 


rate<l fells and i)i(cli for riMillng, wHteriU'ooliug aud 
ttaviug, and also for road const ruction, the extraction 
of tar products, etc Tlie ammonia liquor recovered by 
this process, after refining, is usetl largely for re¬ 
frigerating purposes in the slHUghter houses of Chicago, 
while the snlpliate of ammonia is sold for use as a fer¬ 
tiliser, for which purimse It Is In great demand As It 
contains liori per cent nitrogen, which Is by far the 
most costlj element of plant f'std, and the one of whleh 
most soils are in inssl, this b.t-pujducl Is of great Im- 
rtortance to our agriculture It Is regurdetl as a stand¬ 
ard carrier of nitrogen Istih In this country aud abroad, 
and Is applied b\ Itself or as an Ingrtsllent of eominet- 
clal fertlllrer mixtures It Is also Interesting to leatii 
that the nitrogen which was stored up h.v the sunshine 
and vegetation of the remote coal ages, and burled for 
uncounted centuries, now returns to the cyoh* of life 
and growth to feed the crops of our latter-day earth 
At present the plant at (Jury N not e<|ulpiH‘d with 
niqiaratus for recovering liencol A number of b>- 
liroduct plants already have such ajiiwrutus, and It Is 
I<rofK)sed to Install beiir.ol-rts-overlng apparalus at all 
the largest and newest bv product coke oven plants 





Method of eontrolllng the heat in the horUontal 



Hoiieontal flue type of coke o 


scrubbed witli a light oil whleh extracts t 
benRol Then the l>eii/!(pl Is oblalned by dlst 
oil in steam-heated stills The oil may 
repeatedly 

The Barometer and Health 

E \'ICIIY Iverson capable of putting two am 
gether and obtaining tlic <'orre< I nnsvvor 
conscious of ft'cllng out of sorts, ns the prim 


spherii condltbnis, 
number of da,vs. 
that he feels ’‘see 
confesses that be 
adjectives relating 


bis life and Its well 
it gives warmth i 
forth Ills (rops fm 
and right)} vlelds 
great and genenillv 
mundane existence 
feel “bully” In sunsl 
shine Is the accomp, 
mospherlc condltlor 


fldeut, however, 
temiK-rament an 
IKrputation; there Is aiHitber impvirtant 
fsiiitrolllng agency, but little uiulerstood. 
even If appnvclnlts], aud It exen’lsv's a 
much greater Influence than the sun In a 
giv'cii apace of time. If the sunlight were 
absolnlely necessary to our upltev'p night 
watchmen and laborers on tlie morning 
edition* would be chronic invalids, and 
mine workers the most unbeglthy jicople 
In existence. If were necessary 

to animal life alii <« the night prowlers 
would cease to eadst 


eil the gas is 
acts the crude 
y distilling the 



Crose-sertion, showing the regenerator* and the 
vertical heating flues at each aide of the sveiK 




Longitudinal section of an o 


n chamber (vertical flue type), showing regenerntors. 



Ratio of by-prodttet to basttofs Mbe aiMb IBM. Tkt foraier la t 
by tos hasTily s tta de d ealoinu. 


remtlt In marked physical tHsttosa. 
general depreeslou at the summits, aito, to 
cases blesdlng at the nose and ©van toito 
dne to this lessened atmospheric pitototo' toto 
happens that when the barometer !* 'Ttor'* 
siderable period, say a drop from W) ’filb toritol 
to 20 or below, when stormy or dtfll WiWtito WWW' 
we get the analogous effect Imperospitflitoi W|t to to 
appnvlable degree: for It has bappraW ttot a dWnttp 
measure of atmeepherlc pressure is relaiMSfl fvqm tor, 
bodies and naturally there follows a dtstocaMau o* nto 
normal balance. The average adult nUn aoMalaa to 
every pleasant day an atmospheric presante oC tooot: 
14 tons at sea level, when the barometor ntob at flO 
and a drop of an Inch or more, to a» and balnw, ppto 
tlcally takes off half n ton or mote of Ms loa4 to Whteto 
he Is accustomed. Paradoxically, instead Of fttoto# 
lighter and freer, man feels Its dlsturtta# dWftoitod 
effect on hla tissue*. He has to broWne adjatofl *0 
this alteration from normal tensity to one of mmsaai 
relaxation, and while It Is slow In Its manifsatattons, 
as Ivarometrh’ changes are generally gradual, yet the 
effect In miniature Is like going up to a great hnlght on 
a mountain range. Of t’ourse this feeling ta neither 
serious nor fatal, but the relaxed condition to Wt|]teas> 
aiit weather extending over a number of daya w alMsl 
UK feel "out of sorts." While the spell la on to am to 
the doldrums and the situation is reeogulncl as Of 
enough Imiairtance by careful surgeons, wi» wetgb 
ever} factor, to defer ImiHvrtaiit operations srhtefa can 
he postisjiHHl, when tlH*«e unfavorable haroastrio eon- 
dltlons prevail, and the iMtleut needs every ounce of 
vitality to pull through. 

It Is just as well to know these fandammtal taote 
about the Influences which affect our phyateOl being 
so that we can estimate that "tired” or "good*tor-noth- 
tng" feeling which am>m|mnl«« a spell of dull weather; 
to know that it has a deflnlte and transitory came out¬ 
side our iKslles It Is really an explanation of tbe np* 
and downs of <air healthy existence. Naturally them to 
no remedy to l>e prescribed As Mark Twain said about 
the weather—we talk a lot alsnit it, but we never do 
anything to improve IL 

Cancer and Radiam 

A Y'IMLLY earning against blind faith lu the cure 
of cancer by radium was uddressevl to the imbllc 
revTiitl} by representatives of tbe American Society 
for the t’oiitrid of tlaneer 

Tbe radium treatment of canivr Is as yet a matter 
of exiverimeiit, and the sueeessful results luive been 
obtained chiefly In tbe treatment of exterual oaneew, , 
particularly of the skin. F.ven granting that In the 
course of time radium may prove of mm-h greater value 
than has been the case In the imst, It was pointed out 
that a Huitleieat quantity of radium aud 
the rwjulred experience In Its use will not 
Is' available for wane years, and to the 
meantime It Is practically certain that 
large nninlsTK of iieople are likely to be 
deluded by false Isas's The first principle 
isw treatment is tlm extreme dangtw 

of delay; and thus far a thoroughly qualt* 
fled operatiiai seems to hold out tbe uaty 
hope for a cure. 

Aeeonllng to the opinion expressed hjr 
these siveskers radium has probably bssn 
shown to exort a definitely curative MftW 
fHi (xTtala of the mrgleratety nallgiiatlt 

3 1 and Kuisirfleial cancers of the skto, JMOW 

^ and othar readily accessible muocniB anto 
^ branes, provided that it to appttod wfetto 

^ the disease is still local and in tba eart|p 

0 stages 

Radium definitely rettovss stoWritijk 
to when used In the advanced atefos of Wsp* 
sgeaeratoro. cancers; imt ta tbeog nagW R 

improves only tbe visible or toiwUil^ UHtlW 
_ festctlons and exerts no eSoot totoO 

I disseminated disease as a y t w hil' ,|t to. 

I believed that there is as yet no pnW tMt 

A radlnm has finally ourad asy om oaa(f;|]i 

fltoaemlitoteff tetwWf. , / ” 
i|| The Mcehwiiflm of m ‘W##". 

^ IN the manufacture <rfaii^^;riA ;' 

« pianos thece are 20,fl00 wPlt^|tilit( tilM 
the raw material to ttto '''' 

MwrtW and a total of OMB ‘ 

tw* tote tW mald^. 
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To tk« IWtor ct tto SowrarM} AmnoAir; 

to eall Tfoat ottentiaB to wnBe defecta in 
|fc« HiftiimMit of OooMttaiilooef ot PM«nta EwIik 
ltUt!odBctlii» of ttw oasnxilM^ Uoenac and 
nem|Mitaot7 witkiug at patent* in tlits 0(ranti7, whlcli 
1<( fmiMtin Tom' tame of Match IStta, 
nut OonaBtoatoner aara; "The difflcoltlee are eoo- 
DOUtte. TtM!]r ar« rery aonte tn Oreat Bxltato in aplte 
at ptarMom of bM- patent arateiD whid> tre are arged 
to hdofit;,*' 


mwtw win iMM’to be eor<qwnmoB between adenco and 
tmhtatry, w *kw in Oeraany. It the United 
SMtea fa to ibrnim 11^ tnduatry, tre muat employ all 
tbe nwthoda that Oaraany haa found lueful, ami amous 
theae to an effaetlr^ workiuK claiMe in the patent law 
Tboae who ate aitperleneed In the adiutnlaterlni; of 
patent law can render a valnable aervice to the tmbllc 
by pulntlniK out how auch a law ahould Ite framed so as 
to be effectlre without creatlnx any difllcultios to offset 
the advautagea. Samcel B, Dale. 

Boston, Maas. 

[So far as our correepondent’s contentions relate to 
the coal tar chemical and dye Industry, we would refer 
him to the paper by Dr. Bernhard O Hesse on the 
•‘tV)ntrlbutlon of the f'hemlst to tbe Industrliil Devel- 
o(rment of the United States,” read l>ef<tre the fiftieth 
meeting of the American Chemical Woclet.v at New Or¬ 
leans. We cannot do better than quote the following 
from that excellent consideration of the subject 


The BtttlUb working clause ot 190T caused an imme¬ 
diate daydopnent at manufkcturhig which bad prevl- 
OHaty baenaonducted In foreign countries. Not kmg after 
tbe law was passed, a decfalon by Judge Barker plac¬ 
ing the burden of proof on tbe petitioner for revocatloD 
Itraatfadlly nnlUtted tbe working clause. Adrocates of a 
workUkl claase are not urging the adoption of the pro- 
vtoions of tbe British potent system. They are advo- 
catl&g tbe adoption of an effective working clause In 
the Uidted Btaten law which will put an end to the 
pnecot bumttlatlug conditions under which the I’nlted 
Stafas law fa now used by foreigners to suppress Indus- 
tefaa In the United States and develop them in foreiffn 
countries, 

Moreover, the Uritlsb Act can no longer be considered 
Ineffeottve, for on B^timary 22nd tbe president of the 
Hrltfah Board of Trade, Mr. Bnnclnuiii, tpade this state¬ 
ment In tbe House id Cummuim showing that the Brit¬ 
ish working clause will work In tho future: 

”Tbe success ot the [dyestuff) concern must dci>end 
largely npon the way In which German patents are ad- 
mlnfafared, aitd It Is the intention of the guverument 
not to cripple the company after the war was over, but 
tu give them every oiipoitunlty of maldug the most of 
the German patents." 

ClommlBsioiier Kwlng'e reference tu treaties with for¬ 
eign nations gives the impression that something ter¬ 
rible would follow the enactment of a working clause 
In onr law to corresitond with the working clause that 
Genuany has eufortsed for over forty years and which 
Bngland Intends to enforce and would hsvc enforced 
eight years ago Imt for a technicality in tbe Interpre¬ 
tation of her statute If onr iwtcul (reatles are of that 
one-alded character, they are evidently In need of 
change. The ('onunlssloner, without giving its terms, 
refers to the Bernstorfl-Bacon iiatent treaty-of lOOU as 
if It were advantageous to the Hutted Mtates That 
treaty was negotiated in secret Immedlntely after and 
eridently because of the agitation for a working clause 
that started in this country lu liK>7. The public knows 
very little about this Bernstorff-Bacoii treaty. Instead 
of being to the advantage of the rnlled Ntates It la 
very much to the advantage of German}, as will bo 
clearly aeon from tbe following provision 

"Tho Working of a" (latent, working (lattern (Gc- 
brauchsmuster), design, or moiiel In the territory of 
one of tbe contracting parties shall lie considered as 
equivalent to Its working In the territory of the other 
tiarty." 

for forty years the United .States protected and de¬ 
veloped the German dyestuff monopoly by giving Ger¬ 
man owners of patents an unquallbed (latent protection 
in this country, white during the same period Germany 
developed her Industries by an affective working elanae. 
But when fkmgress protsiaed In 11(08 to enact a working 
ebtuae for tbe development of Amerfanu Industry the 
BsmstiMfr-Baeou treaty was negotiated to nullify the 
effeet of any working clause Congrew might enact by 
providing that working aa^nvention In Germany shall 
be eqotralMii to working It In tbe United Rtates, This 
may have been a triamph of dliiloniacy, but In view of 
the relative devet^mwnt of manufacturing based on 
pateato In the United Btates nnd Geriaany U cannot be 
oalfat a trtnastih of Amettean dliihuuaoy. 

Tbe IDsp^leaa war has dfadosed the tudnstrUl de- 
pendatkfa of the United Btatee on foreign eanntrfas. The 
meet atdiciat tUtwtriitict) of thfa daiModenoe fa found in 
teMUa IWHmflifatacing, an Indnaley gtvtag employment 
t» trver l^OOdfOkO tieople and proWlng annuallr over 
worth of gooda, and whose existence fa 
mslmr 4lk90«AMt eh tho hmfartfttkw of $1Q,000,BOO 
kwDi oi'djNwt^ GonuAnf. this (terllous sttua- 
tion4iaa O|i()gti^ far mw and baa been known to erery- 
one OOTff^tad tritfa eageHttoni in the textile industry 
liter w^ dilMWUoe mar id that «he Swopaan war has 
Of-dgOrtitifa' and aroused the 
;Mtt0« oecupled hy 

.■. 



«ha ea-^ 

itt m'vmA hubw. 


“Prsnee, In the early dsye of the i-oel Ur dye Industry was 
an Important fartor In the Invention aud In the inanufuetiire 
of dyoa , the Mine with Oreat Ilrltalu Frame hns nlwnys 
had a draatli worktns claoae, tn 1907 the Itrltlali working 
elauae waa lirought about at the Inaiatent agltntlnn of dye 
■tuff makera of Oreat Urltaln, and they promiaed. In eirc<t to 
the Hrttlab pukllr, that If that worklns clause were enarted 
Into autnte. an Independent llrlUsb coal tar d><( industry 
would spring up at once After the law bad le-en In o|>erntlnn 
Mix yeau and a half and Oreat HrtUIn .smld no longer deal 
with Gormany. what uraa the result? Was Oreat Rrltaln aide 
to aupply Its own needs of coal Ur dyea? CerUInly not Waa 
Fuiice? (VrUluly not Now, since niltlier of these coun 
tries wsa side tn supply Its dyestuff m-eds, when It could no 
longer trade with Oerninnv. was the working clause the cause 
of that eondltlon? If not, what was? OrUInly the working 
elauae did not prevent that condition from nrlMlng If the 
tirltiab working clause tbe last, nnd presuinsldy (he Is-st of 
tho flfty-olx measures now In force stteuipted conipulsory 
working, absolutely end utterly failed tu produce In six and 
one half years a coal ur dyu Industry, wbc-u It had at that 
time flva coal Ur dye factorlea of lU own—each of them at 

producta and some of them st times even eximrting to Oer 
msny—If those five- British dye works pint the new British 
working cisuse tvuhl not produce the six million dollars' 
worth of dyes a year that Oreat Britain liuimrted In 1917 
and make tbeinaelvea Independent of Oerronoy, on what 
grouads snd by what eourse of reasoning has anybody the 
right to assume that If we were to put the Britlah working 
clausa bodily on our sUtute hooks we would orc-alc a large 
coal Ur dye industry, at onee or wlthlu c/«g rainotiablt 

"At the meeting of the Impc-rlal Industries I'liib of Great 
BrlUtn, April 1st lUM tbe eompulsory working of patents 
waa dUeussed No one speaking In favor of the lltoT Britlah 
•Vet naim'd any speelfle easc-s of ait) new Industries Itelog 
brought tu Oreut Britain tlierc-bv Those s|ieaklug against the 
Act refemtd pi rase after rase where forc-lgners receked the 
British patenU and then dumped foreign made gcsida on the 
British market Uird (doultmi said of this British Act It Is 
DU usc> arguing aliout leglalatlun of that kind It Is self 
eondeuined' 

•'Thoae who have npuken Uvorably of this British Act with 
but one or two exceptions have eolored their statements . for 
example, one new pUot waa represented as employing I.IKMI 
people—It employed only .77 , another repreaented at (1(H) .-m 
ployeea, employed 0(». There arc- no uncial flgurc>a as to the- 
ri.'al effect i»f this Act. tlte only agures are those of rc-al c-state 
ageuU haring land and factories for sale, under these elr 
euinsUncea their fall front truth Is imdersuodahle. hut It does 
not make It their eredlblllty 

“Furthermore. It must hi- remetiibered that ou July lath 
1H.18, the Bresldent of the I'nlled Htates approcecl an act eom 
pelllng all foredgners to work thedr patents In the I’nlted 
Hutes under (teoalty of automatic c-anc ellatlon That aet was 
repealed .lllly 4fli. 1«30 . It died at the tender agc> of three 
years, eleven nioDths. and twenty two data If It was had 
policy for us theu. and experience- proved It to he. whv should 
It be good policy for us In 191B to try the same thing over 
again? It has not worked In any of the flfly six countries 
that have tried It Why ahould It Ih- sucevssful after so mnitv 
failures under preaent conditions and why shciiild It be sue 
eesaful when the old c-ondltlons, under which It Invariably 
failed, return?” 

Tho whole tone of oiir corr<m(»oii(leiit'!- Udler Inipllos 
that (Mtenta are the baafa of the dyeutoff InduKtr.v. uod 
that (diice GermaBa own the (utentH .\merlcaii.s are holr>- 
le«a AccoPdln* to Dr. Howe, whom we qiioled In onr 
Iwue of Neptwsbar 36th, IBH. on tliU wildoct. out of u 
total of tM2 coal tar dye«. -kPr have never Immoi patented 
tn the United BUtw, and the iwtcnU on 2:tB hirtlier 
dyewtnffM have expired. Only 2lB of these d,ve« are at 
preaent protected by patenta. Ot tliow d,\e« which wc 
are at liberty to inannfactnre only about 10 ikt cc-nt 
are actoally made here, and tbene very largely from 
lm(>orted coal tar producta not themaelveM dyes 

Our correiQKiodent la wrong In Nn(>|*oHlna that Ger¬ 
many has a very drastic aorklng clause Ah a matter 
of fact, Germany's working elauae Is so llborally con¬ 
strued that the mwt perfunctory compliance with Ub 
terms Is accepted. Indeed, Germany retains her work¬ 
ing danse not heeavee she belleveB In It, hat simitly Ite- 
cauae She can uae It as an effective weapon against 
tbuee countries Wblch threaten to ham(ier furelgnera by 
Injecting Into th«lr patmit eyatem revocation and com¬ 
pulsory Hcenas ctoaese. ' 

Tho BerastoMT-itpenn Treaty, which our correspon¬ 
dent regards w deddeiaiy anti-American lu its effect, fa 
In reality A hooA to Ameridui manafacturerH German 
cottffa have iMMivretnd the treaty so liberally that, as 
a awttar at tact, AnwHna stands in a better relation to 
tM CkjdMUQ pOMBlit systaat than Oernmna themseWea 
Ths expsfkHKe oK jfkttonal Gash Beglster Company 


fa a case in (Htlnt. UateiilK owned It} that (Min|inn\ hnil 
Iteen asnlgned to a GeniiHii, they had iie)er faH'ii woiIohI 
even In the iterfniictiir) fiisliloii Dsiiilred bv the law \ 
(tetillou was uiad(> It) ii (Jerinun firm for the re\iH,‘allon 
of the palentN The eonrl held ihaf even though the\ 
had tieen asHlgned to ii Genuiin and were in elTi>et oiil- 
Mld(‘ of the treulv. ne\erlhelesv It considered It iieces- 
wiry to pine*' lliciu tiulshlc of the iinolstoiiM of the 
working elaufc In othci winds the Invention whh 
A merican, and ht-emiHe It hnil licni oilglniillv iwteiifed 
by an American In (lerniaiiv. Die loitri lefiistMl to apply 
the German working elaiise lo It If tin- Is the iiiMiiiier 
In which the Benihlorff Haeoii Treat) works wo would 
dlallke lo MOO H repealed 

We are lu accord with our i orresimudc iit wheii h(> 
MlatcH that there must la* eo oiM-riitloii Is-twis'ii si leiieo 
and InduMtr) iin cxIhIis uoh in (ierinanv Then must 
aiNO Ih‘ eo-operiitlon lH‘twt>en gioi'rninent and IndnstD 
What we wuni Ik niore eiieonnigement and Ichk opposi¬ 
tion from our leglMiulors --Uditoh 1 


The Death of Cecil Peoli 

I T IK with greiil regiet Unit we li.i'e to reemd the 
death of ('cell M I’eoll from a full of nliinil one Inin- 
dred feet In a n(‘w machlm* with whlih he wim I’Mieii 
mentlng for the U .S ,\n\> 'I’hls ,ieio|iliine wlileh 
had a aitread of -ts fmT and was fitted with a l-fii Imise- 
power 12-e.) Under \'l.)pe niotm, npiH-aied to he t.ill 
heavy on Its trial tllghl at Ihe \)iallon I'lelil at ( ollege 
I'ark, Md , with tlie rcNuIl that it inihhed In ihe gionnd 
soon Hft(T voting Vt-oU had arisen and while he was 
filing at a helghi of TTi in llkl feel The aviator, who 

was Imt twenlv-oia- veins old was einshod ... the 

motor and kllh-d Inslaiilh ('isil I'eoli was one of the 
h-uding Amerleiin hovs to make nnd llv iiumIi 1 aero- 
phines. Ills ris’onl loeaklng iiiodi 1 was deserlhed hv 
hlnis(>lf In the SiiLMirn \mhiiiax n few ve.irs ngo 
He afterward hecaim' an nvlnlor nndei Ihe tulehige of 
('apt Thomas A Baldwin and How llie Initei s mnehlne 
for a couple of years In lUI.! ho nnido a Iriji to Sontli 
\merlcn. whore he Hew ovet the \ndes, and mi oiio 
occaHlon, had a ver.v close simve fnnn (insliing Inin a 
Iteak of one of lh(“se inimiifains wlille thing In a fog lie 
managed to swerve shiiridv hist In time aial to deseend 
sjifelv to the coast fiom whhh he sl.tited It Is Indisnl 
Ihe Inmv of ftile thni so voting a life slnmld In- snuffed 
out as a result of a sllghl fall when the avi.iloi liad 
Ihh‘II rhiough such ihliigeroiis e\piiieiiees Idle his 
miuhlia* WHS liiteiideil foi the Navv I’eoU was e\|H-rl- 
nieiitlng kIhwc land, as he had iievei ilown an hvdro 
aeroplane Mad h(> experiim nied ovet tlie vvalti lu all 
prtthiihilUv he woithl not liiivo l)oo]i killed This Is ,in 
other pitMif that no inatlei how expeil (he fin-i he will 
do well lo exiterlnient over vvaler rallier than ovet land 


PiDf. C. W. MacCord Dead 

C IlAItr.KS t\lUf.lAM .Mat (’OKI I, pr.ifessor omeittus 
of Stevens liislllule and noleil as a loading au- 
thorllv on all matters lehillng to niishaniial ili.iwing 
died reis-ntlv at his resldeiae In Hoboken, V .1 at file 
age of S(1 vears He was hoin in iiiilehess iminlv 
X V, and graduated frvau Uilias'ton I iiiversiiv wilh 
Ihe (legrtH* of A B , later laklng the .Vlaslers degjeo and 
In IKM reot-lvlng the degrev' of Si D 

Fol uianv vears he was eniplovisl a-- a ilianghl-amn 
hv ('apt .lohn Krlos-.on dining vvhith Him la iliow 
the plans foi the ‘'Monitor" Ihe migiiml tuirehil war 
vesKvd thill defeaf(sl Ihe ('onfislei ate iimiilail Meril 
Iliac ” In 1S71 he Itee.ime professor of nieehaiihal diiiw- 
Ing aud designing at Ihe Stevens Insillnle, and held 
this (hair until his rellreiueiil In IlHMi I’rof Mml'ord 
was at one time a fnsjueiit loiitrilmtoi to the Siitx- 
riFic Amkhiian, amt was the imthor of a numher of 
works oil mathematies, geoiiietrv niitl draughtliig 


Protecting the Eye* of Railroad Employees 

W ITH the ohjotl of prolis’tliig its empiovis's against 
(lermnnem Injury to Ihe evi- m loss of sight, the 
Ilalllniore A Ohhi Ilallrond Companv, In a eliealar |nsl 
Issued, urges that lu all cases of Injmv or of Ha- loilg 
nuuit of foreign parlleles In Ihe I'vi-, Ha- emplovei- at 
oiuv Hcek tile services of a eomiianv iilivslelan, when¬ 
ever this be lioBsUile, rather Ilian allimipl lo Heat the 
Injury or allow fidlovv i-miilovoes to do so Itallroad 
exiAsrlenee cites man,) Insiauf es of js'i maneni Inluiv to 
the eye or total loss of sight snslalned as Hie result of 
atlemptH hv Im-xpeih-nevsl imtsoiih to usurp Ihe olliee of 
surgeon The immi'dtale sis-uring of nievlieitl allentlon. 
It fa held, (’llinlimtes the lawHlhi'llv of Infeelhm 


To Old Readers of the Scientific American 

T HK June numiH'r of the SriKNiirn Aximn vn will 
vsimmeniorate the smentleth aiiniveisaiv of (he 
house of Munn A Co In that numher we wish to give 
a history of the SdENTinc Americax oiil n-adt-rs and 
HUbacrlberH wfUo vfalted the editorial ofihs's in the past 
arc reiiuested to neud us their impressions, aius-doteH 
experiences, and the like. Indeed, any Information at 
all r^ating to the old olllcea on Park Row will be grate¬ 
fully received by the Bdltora. 
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Saving Eight Million Tons of Coal a Year 

A Hydro-Electric Development That Uses a Head of 4.000 Feet 


F KI) liy the snow cops of the Hierro Nevodos about 
seventy iiilles east of Fresno, ral , Is n stream that 
lit ws with much fuss luul bluster down the mouiilaln 
sides to the Shu Joaquin Klver ^(Kmlly this stream Is 
known as (’reek” Hut despite Its ambitious 

name, one may si^arch In vain for a trace of It In the 
common atlas Now, howe\er. Its ambitions are about 
to la? realized, for In om' resiaa.'t at least It Is to sur 
pass the mlchtlest river of the continent A Govern¬ 
ment permit was recently granted to a light and power 
comiHtny to extract from this mountain stream 350,000 
horse-iK.wer-moie than will be obtained from the great 
Mississippi River when the hydro-electric development 
at Keokuk Is curried to completion ! 

This astonishing disparity of size and imwer disap¬ 
pears when we learn that alKive Keokuk the Mlsslsslitpl 
has a fall of Init 3.3 feet In twelve miles, while Rig 
Creek In half that distance drops 4,000 feet And a 
copious amount of water lamrs down the precltiltous 
cenrse, for Rig ('rt“ck drains a basin of about Hb s<]Hare 
miles, wlileb with an annual rainfall of more than KO 
Inches gives a run off of about 50 Inches This basin, 
T.tXtO feet above the sen, forms a natural trap for the 
imdature-laden winds from the I'aclflc. Gn the south 
and west it Is bounded by comparatively low ridges, 
but on the east the peaks of the Kaiser range rise to 
elevations of lO.OOO and 11,000 feet, and so the moisture 
sucked up from Uie Faclflc is carried b.v the wind over 
the sonthern and wtadein ridges, only to la* precljiltilted 
against the cold ia»aks of the north and east With 
plenty of water thus assured and an enormous head, 
conditions are Ideal for the generation of electrlcltv 
California Is fameil for Its enormous hydro-eh'etrlc 
achievements, hut In the work already done we have 
something to astonish even the Paclflc coast Here Is 
bv far the largest high head development In this coun 
try It employs the most powerful Impulsi' wheels ever 
built and the largest electric generiitors of their type 
The current Is transmltli'd over the longest "express” 
line In existence, at the hlght*st voltage ever us<>d com¬ 
mercially 

The permit acquinxl by the Pacific Right and I’ower 
CoriKirutlon of Los Angeles to deyelop the imwcr of Rig 
Creek allowed twelve years for the completion of the 
work Rut with great entertirlse the conipiiny set a 
record for raidd work In completing the Intfliil develop 
ment Inside of two years The flist work was to build 
H railroad 5(1 miles long to reach the site of the develop¬ 
ment This road was linished and equlpjied In 157 days 
Then three concrete dams were eoimtrueled to close 
gaps lietween the ridges Ixmiiding the basin In llie 
mounlains, thus making the reservoir T.dttO feet above 
the sea, four and one half miles long by half u mile 
wide, with a caiiaelty of about 53,0()() acTe-fi>et The 
capacity will later Is* Increased to 120,00(1 acre-feet by 
ralaliig tlie dams 50 feel higher 
The fall of 4,000 feet has liei'ii utlllzisl by leading the 
water through a tunnel and steel idpe lines to the first 
faiwor house half way down, and thou through another 
tunnel and writ's of conduits to the second |s)Wer house 
Some eoneeptton of tlie enormous drop from the Imsfn 
to the first power house may Is* gathered from the ac 
company Ing photogruiih In which the thry*e tallest build 
lugs In N( w \ork lime Ishti drawn to serve as a scale 
If on top of the W'lKilworlh Rullding were placed the 
Mnger Rnlldiiig and on lofi of that the Motroiwlltan 
I'owcr, their combined beighi would Just about otiual 
that of the re'crvolr above the first iKiwer house 
Itrlven tiy this miglily head, the water rushes out of 
the (l-ln<h iiov/les at the power house with a velwlty of 
350 fis't is?r second, vihlch Is about 240 miles |)er hour 
The Jets dash across an open siiaee of a few Inches and 
then strike the hnekets of the Impulse wheels, which 
sidn aronnd us fast ns the drivers of an express loco¬ 
motive traveling 100 miles jht hour These wheels are 
Dl Inches in diameter and are arranged In iwlrs, each 
IMilr (levelolilng 23,500 horse-power I>espltp the (>nor 
mous veliK'ity of the Jet, there Is no shock at the Im¬ 
pact with the water yvh(>el, las'iiuse the iwrt of the 
bucket first touclied Is nearly parallel with the Jet 
After passing through the first jsiwer house the water 
dischurgea Into the crei'k Rut the creek Is here hbs’kwl 
by dam No. 4 and the water Is diverted through a sec 
ond tunnel four miles long Into a sissind series of steel 
conduits lending to the st>oond jiower house 

In (Vtch rsiwer house there are two main generators 
of J7,0(K> kilowatts capacity each Here the ctirreiil Is 
generated at (i,fiW volts and raisisl In iransrormers to 
150,0(X> volts. The current Is carrUsl to r,os ,\ngeles 
240 miles away, jfcvo lines of steel towers on a right 
(if way lOO fee# vTde will carry alx caldes an Inch In 
diameter, from tbe two power stations to a sub- 


statlou at Kogle Rock, In the suburbs of Ixjn Angele*. 

Ill less than a year and a half after the work at Big 
(.'reek was begun both power stations and one transmi*- 
slon lino were In operation and current generated at 
Rig Creek was In commercial use at Ros Augeles This 
Involved tl»e setting of more than 3,OO0 steel towera 
over the mountains and across the desert and the 
stringing of nearly 5,000,000 pounds of aluminium cable. 
11 Is luteresUng to note that, by virtue of the gr<>at ele¬ 
vation of the reservoir above the two iiower plants, 
every cubic yard of water It contains Is worth from ten 
to twenty pounds of coal, considering that It takes from 
four to eight pounds of coal to generate one horae- 
iwiwer In a steam plant. When the full possibilities of 
tbe Rig (Teek development are reallred It will form an 
Inexhaustible mine of energy with an output that could 
not l«e e<]ualed by the consumption of over eight mil¬ 
lion tons of coal i>er year In a very elBclent power 
plant It represents that much saving of our limited 
find rapidly diminishing natural supplies of stored 
energy 

We are Indebted to the Stone & Webster Construc¬ 
tion Company, who were the constructing engineers, for 
the accompanying illustrations and details of this re¬ 
markable work 

A New Searchlight for the United States Navy 

By Herbert T. Wade 

T he probability that battles will la* fought large!' 

at night and will begin at an (‘Xtremely long range 
in the naval warfare ((f the future and the Increaswl 
Importanee of loritedo and torivedo-lwat attacks make 
the searchlight of tbe rovalern battleship an Imimrtaut 
weaimn of offense and defense second only to the guns 
themselves Accordingly. Improvements ar** taking place 
In such appuratuh, and the 1 idled States and oUter 
navh's nr.* trying out new devices to secure greater 
eff(‘CtlvenesM 

Ilecentlv the lidted States Navy has secured a 
searelillghl of somewhat novel form which already has 
found a considerable application in Euroive, l>oth for 
ships of war and for coast defenses This searcbllght. 
which Is 44 inches In diameter and so far Is the largest 
Instrument of tlie kind yet Installed In the I’ntted 
Stales -Navy, has. Instead of the usual silver, a gold 
mirror, which can la* controlled automatically from a 
distant station by an observer at the lelesoorve With 
the installation of 14-Inch guns and even larger weaimns 
on recent battleships concussion Is apt to prove dlsas 
irous to the mirrors and mechanism of Hearchllghts of 
the older I.vih*s, and It even lias lieeii rumored that In 
(?(*rtnln foreign navies these H«'archllghts have been dls 
mounted at the time of practlct* with the heavy guns 
The searcbllght, It will U* recalled. Is a laiwerful elec¬ 
tric arc lamp placed at the focus of a parabolic mirror, 
which Is carefully shniied or figured so that It will pro¬ 
ject u lieam of ravs approxlmutolv rmrallel and in any 
desired direction, being capable of movement and con 
trol, so ns to sweep the horizon and Illuminate any 
object within Its range of vislbUity These mirrors, 
like those of the reflecting telescots* of the uslronomer. 
are usually made of glass with a film of silver depos¬ 
ited on the surface and then hlgbl.v isillshed The best 
reflectors for searchlights have lieen made In Europe, It 
lielng only recently that Auierican manufacturers have 
taken up the making of such mirrors. 

Obviously, the mirror of glass at liest Is delicate and 
Is likely to crack from slnvck or concussion, while a 
silver surface Is, in addition, liable to corrosion When 
11 la considered that searchlights with mirrors of more 
than six feet In diameter are required for punnwea of 
(Niast defense, It will lie seen how serious such a dlffl- 
ciilty Is, and when It Is further considered that a chance 
lilt by even the smallest projectile Is likely to put the 
npparaftts iterraaiiently out of service, the necessity for 
Impnwement In the design and construction of a aearch- 
llght may be appreciated. 

The new mirror of the United States Navy Depart¬ 
ment, designed by J A Hey, In France, makes use of 
an lroiM)rtaiit Improvement by substituting gold for 
silver us tbe reflecting surface This Aim of gold Is 
electroplated In a parabolic surface formed from a 
massive casting of bronise, which Is turned to the ap- 
[iroxlmate shape and then Is flgiir<>d out as necuralely 
as poasible. Not only can such a mirror withstand 
the shock and concnsslon to a greater degree than 
ojie of glass, but even If the reflector Itself Is pierced 
bv a bullet or sf&gli shell the apparatus may not be 
serlohsly damaged. But equally Imtmrlaiit are the Im¬ 
proved optical propertiee which the gold surface affords. 
There Is a marked Inereuse to Tlstblllty, by which la ost 
meant tbe greeter photometric etBcleucy, but the prnjeo- 


tlou of the rays towartjl tbe red end ot the efteotimin 
Instead of greater amounts of the blue hpd the rMet 
or shorter rays which are reflected o«t from ft sUwee 
surface. As a result, the more melloW light of the gold 
mirror lights up the distant ship or ether target at a 
distance with a soft illumination that shows detail and 
affords greater convenience In sighting to the gwi-tayer. 

The advantages claimed for the gold mlrroc are 
rather In the direction of an efficiency and effeCttv cnn e s 
os regards the special work In hand than eecurtng a 
greater Intensity of Illumination. Thns, In the case of 
a fog or base the gold beam is aide to jwss through the 
atmosphere containing water vapor, mist, or rain In 
fine drops more effectively than the beam from tbs 
silver reflectors. 

The 44-lnch searchlight, the largest yet to be tested 
for the United States Navy, has been tried hurt 
year on the battleship "Arkansas,” and as a result of 
preliminary tests was acquired by the Nary Depart¬ 
ment. In atMltlon to possessing a gilt mirror there Is 
an Interesting mechanism for distant control, which 
adds greatly to the effectiveness of the Installation, The 
searchlight may be mounted at any desired point of the 
superstructure, where It may have a range of 180 de- 
grttes in a horizontal plane with sufficient verttoal 
adjustment for all ordinary purposes At the bridge or 
other convenient jwsltlon for tbe observer there Is a 
|s>deHlal with a telescope 

The observer, with eye fo the teles. o|h' and shoulder at 
the arm rest, moves the latter so ns to keep his cross- 
wires focused on any desired object or target, and tbe 
corresi>oudliig motlnii Is eommunicated to the search¬ 
light, ,so that observer or gun crew may follow the mtx 
lion of an ai'proacblug torpedo boat or other target. 
Tlie control of the motion Is effwii'd through the 
famlMar WUeataoue bridge prlitclple and provides for 
the moverntmt of the distant electric motora at the 
Bonrchllght supplied with current from the ship's mains, 
so that motion is Imparted to the searchlight corre- 
sisindlng to the motion of the teleacoric of the ohserver. 
Furth(*rmorp, the otwerver Is able to control tbe lUu- 
mlnuttou of the searchlight Isith by means of a shutter 
and by dimming the sre so that its full intensity need 
only l>e used when desired without undue expenditure 
of cartsins or energy The carbons employed are 20 
millimeters In diameter In the case of the upiH*r carbon 
and about It) Inches la diameter for the lower, tbe upper 
cnrlsni lielng arranged horizontally so that Its crater is 
always In the focus of the parabolic mirror The sys- 
lein of control Just outlined Is also the liireuilon of J. 
A Hey and Is covered by forelgu and American letters 
patent .Similar Installations have Is'Cii used In the 
l(*adliig Kuroriean mtvh's and also for coast defenses 
and for portable searchlight battalions, which are an 
ImiHirtaut feature of ciHitlni'iital armies 

LonKitudefl by Wireless Telefrsphy 

By Prof. F. B. LItlell, U. S. N. 

O NE of the ImiKirtant sctentlflc uses to which wire¬ 
less telegraphy can be pul Is the determination of 
differences of lougltudes For this jiurpose it is only 
ii(*ces8iiry to make a signal at an.v wireless station and 
to have this signal leeelved and the tlmt* noted at tbe 
points whose dlfferenee of longitude Is to lie determined 
For the determination of the time with accuracy It Is 
necessary to have r(*course to astronomical observations 
Where the highest accuracy Is desired, It is necessary 
to make a correction for the time of transmlsalim of 
the signal, but as wireless signals travel approximately 
with the sjsved of light, this correction is very small. 

This method Is psrHcularly applicable to tbe deter¬ 
mination of the longitudes of places not on telegraph 
Hues, and this op»>ns up a hr««d field for its futtlre 
usefulness. The question as to whether It twuM ho 
utUlzed for transatlantic longitudes has been aBswettol 
In the affirmative by the succossful worit of the Ameri¬ 
can and French rwrtles In the winter of in 

determining the difference of longltiKle between WaOh- 
Ington and Paris, and It has been shown that tor the 
wwinectlon of Imjiortant places where high-power wlro- 
leas stations are available*, there la great advantage 
over the previously cmploypq cable methtidii. 

As In this case there was wlreleos tr a a aiH tasloo In 
both directions, the transmission time Wfta ftiOw deter¬ 
mined with a fair degree of preriaibh, 1»|e tlmo of 
transmission from Wnshlngt.m to Paris «r ««rM is 
only one-Urtletli of a second, and It la ftwt the 

work (rt the radio observers must hare tMoeo -rwjr etweJ- 
lent to determine so mall a tjuantt^ w gvobftbto 
error of only it) tier cent ot tta VMtM 
dtedth of a oeeoodL ' ,>'v 

A full account reprinted from the 
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Blrd’a «ye rlew of tlk« Big Crook taHlol develoiMgBoat, ahowing the two power plants and the tranamisaion lines leading from them. 


nal ot the work of the American otNwrvera will be found 
In the HuiKNTirir AMBaiCA.N Suppucwcnt of the current 
Issue. This marlu the moat notable advance In method 
since tho Introduction of the unc of the submarine cable 
In 1865 by J)r. H A (iould of tho U. B. Coast Burvey. 
Thu propoaiUon to make tho determination originated 
with the Naval Ohserratory, lint the technique of the 
method had alread) been developed by the French 
geodealsta and aatronomera, who have applied it exten¬ 


sively on land lines. The cloe»* agreement of the lalues 
obtained from this work with those ohtaliitKl from tlie 
cable determinations furnishes an excellent tribute to 
the care and aklli with which those determinations were 
made _ 

CoBverting the Car Into a Sleeping Compartment.— 

E. L Thorapaon, of Glenns Ferry, Idaho, has secured 
patent No 1,131,875 for an auto body in which tho side 


pordoiih of tho /'noil and rear seat are so KupporUxl and 
oiHiraUsI in oonnootion with supiilomontal cushionH that 
the vehicle mnv be readily oonvorb'd into a full sliH^ping 
oomiiartmont or one in which a bed 8urfa<'e extends 
pra<-ti(all> thnmghout the longlh of tho auto body 
or a partial sleeping Isidy in which tlic lM>d w'lll extend 
from the back of the rear seat to the back of the front 
seat, tho latbir Iniing inta<'t so the driver can eontiniie 
to operate th(' inaehim' 

















The Sound Wheel, a Novel Wireless Detector 

By tke Berlin Correspondent of the Scientific Amerlcnn 

T he nieuHuriuK nf extremely Hinall ourrentB of a 
freiiueney of nt leu«t 3CI.OOO per Keeoinl, na uxwl In 
wirelcHii tele(;riiiili\, of conrBe, affonlN enormonH dlHl- 
oiiltlwi WheroH'. (llreet-onrreiit KiihaiiotuoterK, cHiiabie 
ol pilKlUK ouriontH (pf, sH\, lit’ iiinipere, are roridlly 
(plptHliied b> proviilliiK » Hiiittcteiitly HtronK luaKiietlc 
Held. It 1 b quite ImiKWNllile to do th«' wtinie In the chbo 
of iilternflflui; eurrents, unlewt the mattuetlc field lie 
excited li,\ tin nlternntlng current of exactly the same 
fte(iuene.\ which In oIivIoubU quite tmiHiHHlhle 

l>r U (JoldBchmldt. th<' inventor of n wave genei-Htor. 
hHB had n fortunate Idea In utlllxlniit to tlila end tin* 
lirlnclple embodied In the Ia‘hlanc commutator inuctiiue, 
which an 1 b well known, inalnl.v cotiHlutH of a rotatlim 
Commutator The la'tinieutN of this machine derive their 
tension from the tcrmliialN of a traiiMfomier, the eon 
version of alternate Into dlrwl current IjeliiK efifticted 
by «lm)>le eommutation 

Iji order to Insuie a sulfieient rate of eouimutatloii. 
l)r (Joldwelimldt, bowever, Hlmpllfled this apiwratuH by 
Bubstltutlna for the commutator a tixitlUHl disk wldch, 
80 far from rexersluc the eurreid, only breaks 11 once 
In everj wave If the currents to bo K^lfod liaxc a 
frequency of, saj, -KtIKH) cycles jxir sceoini, and If eneli 
tooth of the whe<‘l la 1 millimeter In width, then‘ will 
be a syuchronouH rotation for a iierlpherlc siieed of 
X 1 mllllnieti'r - 40 meter siieonds, tbut is. foi a 
IKTff'Clly piaellcable sia“ed On account, however, of 
tin luipoHslldllty of a strictly synehronous rotation, In 
IJoldschmidt arrauKcs the wheel to rotate liitentlunullv 
at a syuchnmous siieed, chisiMiuK, e « , for 10.000 ev<*h>s, 
a fr(N|uency of interruption of ;tO,(Hto or 41,(Khi The 
tuiiisformed current then takes the form of an aller 
liate eurreut of the frequeuey 40,(»lXl - - .'«l,(K»0 1 (XK> 

The numlier of turns of tin* wlns'l lussl not. howevei. 
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<I]ic oMebta^ is amiportiM! iw wa 
ammted In tantfom In tbe affitoe ^iuM. ^ 
of «.,clM«oB-fly. The wlnijn are th 
not etiaaliy loaded, an tlie hroat wtaisn . ish 

cilned than tbe rear wtoga. 1%1« antijqMfSaiil eAiid 
contrlbafee greatly to borteontal atdbIBty, 
between the two pai™ of wlnga la 
"Waaketiug." aa haa been proved in trial litgW , 
Tbe wlnga are provided with a warping devton, gn » 
meanire of precsntlon; but in pisetlee the suhA^ i« 
found to ntahitatn Ita balance wlthmit the tntervea^lim 
of the pilot, beeanee of tbe novd arrangement 0 * Ito 
central sariSacee, its deep vertical keel, and Ita low 
center of gravity. Tbe steering and elevating ntddent 
are at the stem, the tractor screw at the bow. 

In trial lUghts the aeroplane maintained a remriC' 
ably straight and regular course. A very fcentle land¬ 
ing can be effected'by gradually stopping tbe motor, 
without nalng the elevator. No mishap has yet oeeurred 


In lauding. 

The dlmenaiona of the machine are; 

Totnl length of fUaelage..46 ft»t 

Width .of borlaontal top. 8 " 

Deinh of keel, at Junction with 

cabin. . aVi " 

Width of oahiM. 3 

Width of each wing... 16^ " 

Is'iigth of each wing. 7% 


Ou the ground the mnchiiic Is sntvported by a strongly 


mqiroueh the syuehrouous sisied, getierallv sis'iiklog, 
iiiiv (Mifl fraction of this sixs'd will Ik* found sullh lent 
If nil alternntliig current of given fnsiueiiev Is* iippHed 
to the "sound" wheel, ns the Hppmnlus Is (erm<sl, llii' 
whvH'l imssliig slowly from Its sliite of r(>st to lli«‘ iior- 
iniil iiumbei of turns, the sounil will [iiiss through th(‘ 
wlioh* seiile. iind » eoutiiiuiil singing will be lieiiid lii 
the telephone recelvei until iiboiit ipue third of the uor- 
mnl number of tiiriiH Is reiicbed ,\u liiterviil tbeii 
occurs which lusts until close tvp tbe sipced pif s\n< broil 


Radio-telegram received with ordinary detector 
(above) and with aound wheel (below). 

In view ol tbe reimirkablc HeiiKltivcuoss of the sound 
wliis'l. |)i (bildselimblt has mudv' a series of ex|>erl- 
mt‘nts oil this apparatus comblnevl with a rv-cordlug 
giilvaiioiiielei Tlio most strlkliig result brought out In 
theso experlmenlH is ihc fav.'t Unit ludio-telegrnphle .sig¬ 
nals iiio leoeivvsl. not us a xigzag line, ns In the case 
of oidtinirv teleguiphle iscorders. but In the form of a 


built chasats, mounted on four oiientable wheels 

The trartor screw, about P feet tu diameter, la driven 
by an .Vuraiil motor of 8fi to 1(X> horse-tMtwer. TWa 
motor, however, has proven luaufllcient for a machine 
of this size and w*igl»t, and a new aeries of trlate will 
be made with a motw of 100 to 200 honw-power. 

The exiperlmeiital machine In Its present condition 
ard unmanned weighs 1.760 imunds, and dev^ope n 
s|>eed of 40 to 47 miles tier hour 


Isni If the contact tirusli be of sutlleleiit width, the 
same sound pbojioiiieiia will also take idaec with ev*-n 
fnictlonw of tbe Hvnehroiious spissl 

Exiierleuce has sliown the wi'iii and tear due tp> the 
mlllliig effeot between the tvHillnsl wlns-l and the biiisli 
to la- extremelv small The brush is made of eopiH>r 
wire or of copiH'r pliitv* enibeddvsl ui some tiisiilaliiig 
iiiaterlal, which luis Ikh'ii found very helpful tii dampliig 
V IbratlouH 

Tbe wlns'l Is iieluated by a iikpIoi, the s(peo<l of which 
Is eoiitrollevl autoniatlealh bv a ceiilrlf- 
ugal eoutnet device and a Foueault eur 
rent brake The terminal supplying eur | 
rent to Ihe wheel Is iilaeed us close ns 
jaiNslble lo the eiaitacl biush 
The "sound” wheel la at Iipast eviulvnlent 
to any one of the detK'lots so far known, 
ns fur ns Its Heiisltlveii(*ss is eoncenied It 
liHN b(•eM nsevl with most satisfactory re¬ 
sults In the ti unsatliiiitlc sv^rvicc of 
Mcssik IIoctifrvHjueiiziiiiischliieii 1 CJ 
(High rrisiucncy (iencrators, I,td ) be- 
twcH'ii tlielr stalloiiN at Ellvcse and Tuck- 
ertou, ieHiKs?thely 

III H recent paper. Dr (loldscliuildl 
sums up as follows the tnnln ndvaiitages 
of the sound wheel . s — ■■■ 

1 Dampisl wavt'N are nxielved as nolsv-s 
rather tlmn sounds 

2 Htatioiis using sllghtiv dlffei-enl 
wave-lengths are heanl with vvldelv dlf 
ferent idtches If, e g, the sound vvlieel 
works at 3P,000 revolutions per minute, 
while the transmitting station gives out 
waves of 40,000 cvcles, a aound of l.fKlO 
cycles will ts> received .\nother station 
nalng a wave 2% is-r oeiit shorter, that Is, 
of 41,000 cycles, would already be hoard 
■with a aound of 2.0fKl cycles, that Is, twice 
the above, whlcti. of course, makes dis¬ 
criminating between different stations 
very oaa>. 

,'k Tbe sounds heard In the receiver 
come out Jttoat clearly agalnat any atinvjs- 
pherlc disturbance. 

4. Each telephone, of course, resismds 
lK‘st to a given note. As, however, the 
pitch of aound la adjnated at will, tbe one 
correaimnding to the optimum of the re- j 
eetver can lie readily alhcted In fact, 
the receiving intenal^ may thna be rein 
forced at the ratio of 1:10. 


series of viols and vliishes, corres|ioiidliig to the Morsv* 
•ilpiviibet Itmospheile disturbances make themselves 
fell at most In the form of alight deformations of theae 
dashes 

The Albesaard Aeroplane 

A l'TtiM.Vnc stability and the comfort of passengers 
me till' oiijccis chiefly sought in the eoustnwtlon 
of the Alhessuril aeroplane, which Is descrilied in a 
iccciil Issue of i:.\i'u>i>hilc. 



t Albesaard aarapiaae in f«U iight. 


An Inveatlgation of VegetarianiaBi 

t^HAT Is there In a vegetarian diet that makw Ita 
V V enlliuslasHc advocates so staunchly defend It 
against all criticism? We hear much of the value of 
suggestion nowadays In treating n wide variety of mala¬ 
dies After reading the report of one of our moat noted 
invesflgalors. Dr. Reiiedlct, ou work done In collabora¬ 
tion with Paul Uoth In studying the effect of a vege- 
Inrluii diet u|kui the human Hystom, one wonders if. 
after all, It Is not Ihe idea as ranch aa the diet that la 
('iflcadoua In hrlngiug ationt good health. 

^ In at least two Inatancea It baa been 
> proved by Miew tiivestlgntora that the 

argumenta made by vegctarlana' for their 
particular brand of diet are fallacknu. It 
Is clalnu'O by vegelnrlana that a diet con- 
latnliig an appreciable amount of protein 
ovei-atlmiilntca the proceaa of dlgeatloQ 
and aaslmllutioii 

i According to tbe wrltera, the heat 
j method for iissting this, and one which la 
considered very satisfactory, la a com- 
parlaou of the basal gaueous condition of 
the two types of eoteni. By the term 
baaul gaseous condition la neaat the 
amount of cariion dioxide produeed And 
oxygen conaurood when the body to in 
complete repose nt leaat twelve heora 
after the last meal haa been « f *a" 

In the ev^ieelment, reaiilratloo rea(MiN| 
obtained by means of a special aiipAntw 
used In all work of thla kind, went fiMe 
ou several cotwecutlvo days on etoveh aeo 
and eleven women, nearly all of whoto 
had not eaten meat for sev^St) fAKW. 
Records were taken also for fpe Ww ff 
number of men and w<nt<0 l4- 
weight and height who wew uileAt 'egfink 
’When the two wets of data vvero eMllqpli|l^' 
they were found to be alike 
ISle second easerttoii made' lor' MNIl- 
tartona which waa put to toft 
neat 'eaters have less s^yd naMdlWi' 
strength than have those who ^ 

BMjoi uniooiit of protein. 
bkaM >M the assumption 
dt^ consists laiffely at ' 

’ 'tiiivw etmd up In 'theto 

-' ''Wlaiitfty-«£ g^eogert, 

-- ' ergy. But tbe test dlai^k^’ 

of yafftoaitaM orw-UMM 
















OhU* e«it«at «n Ua loofcMt. 


Elk enJoyUg a cooling dip ii 

Animal Life in a Zoo 

The Modern Way of Keeping Wild Animals 


By Alexander Pope 


Boaton In a aoolojjical park. atnuMt everyone admitted tluit Ugeton, 
like OKWt of tile proainent rltlm of the oouutry, »h<wld have Huch 
a» hMtUtttion. Tfaerr were, however, a good many peoiUe who 
called tbetnmIveM the “frlenda of aulmala,’’ who objected 
it M the groohda of enielty. One friend, au Influentlai 
newapaper man, whone aaalatance would have been 
(tf groat value IB organlahig uud promoting sucii 
proiect, atated empbattcaliy that he waa oiipoaod to 
ttw whole iKtaome, and be did not waut to wee “half 
Btarvod anlmala piutug for tlwjlr liberty," Blnoo 
our Boaton Zoo has been utartal and ho haw 
aeeu the cooditlona under which the anlmala 
are kejtt, be baa changed Ula Ideoa ontlroly. 

If, of all the anlmala In a woo Uie newcotnera 
could vote on the question of whether the} 
ahould be allowed their lllterty or continue In 
tbelr preaent condition. I have ju* doubt tlwt 
the vote would be overwhclmlnglj for llltertj , 

I alwo have no doubt tliat If at the end of thret‘ 
raonUta it were poMtible to get tbe votea of the 
aame IndlvlduaU, >a to whether tliey would r«*- 
main at liberty or return to tbe soo, a large iwrt 
would vote to return. Mr. PotxK’k, director of tlie 
London Zoo. ouce aald that he twlieved a majority 
of tbe anlmala In hia care were actually happle 
than In their wlW atate, and it la my belief that he 
waa correct in hla opinion. One of my own family 
aald that at’vh a atatement was absurd, and a«ke<I 
1 abnuidn’t be bapider being free to go where 1 choac than 
If eunflned In an elegant mnnalon and surrounded 
luxury except liberty? IVrhaiw If 1 were In fear of my life I might 
prefer the manaloii with restricted liberty, but to t'ompare a mait'a state 
o< mind with an anhuars la unreaaonablo Au animal does not have a 
mao's hoiwless feeling In confliieuHnit, he knows be Is restrained for the 




At dignified a«ae it 
hia rock castle. 


time being, but he does not feel the shaui<> and disgrace, the sbatterod Iioihw ami I’erlmiw these li‘rror.sirl<'keii an 

anbldotu* of the human prisoner. Many persons who call themaclves "frlenda of mil- a wk> W bo knows'' l*erhai>s 11 

mala" know nothing of the cmidltlops under which thes«> unlmals live in a state of Tbes*> nuluinis me uIvmi.vs given a 

nature, and think that removal from large ranges, sueU as the dc»er amt similar sluele If the\ prefer tbai to sunsl 

animals enjoy In the open, Is more of a privation than It really Is. 'Ptiere Is one (hey cbiMise 1'lielr fmsi Is InoughI to then 

thing certain, and that 1« that the cruelty IrajHiseil uisni anlmala In a wadogleal jmrk tiinlt\ to lalse (heir fawns There are no li 

la oothlng to the emeity shown one to the other, or rather by tbe atnmger aidinals lug to ,atise them fear or anxiety Mini, ( 

to the weaker, ta a atate of Uhture, the eat and the mouse being llte most familiar (roi 


The life of all wild animals, fnsii (he smiillest (n the liiriiest, Is one eon- 
tlnual struggle foi exlstem^. hustling for then fiHsi rearing their 

.' ■■ ‘Idlng their enemies 11 is (lie siiriiial of (lie lltlesi, 

II tills east* Is'lng llie strongest 1 would advise 
lio lias nil iinfrlendli fisding towanl a /oologieai 
> rend Ml Cliarles l.lilngston Hull's book 'Tinier 
tbe IliMif of tlic .liingle" Mi lliill Is a natnralisi and 
close ohserxei of animals, and wind he leils ,diont 
life in tlic Jungle lie has leained fioni ids own ex- 
K'rlenec iinil olis<>rMitlon in Itrillsli iiniaiia H<> 
stijs, "Kieryllilng in the jungle N in danger, 
exer.ywlieic stalks (lie gi lin s|«-( ter" .\ud 
lignin "Life in Hie jungle N a tiagish, every- 
wlieit' the kllleis link oi ronin In tile tnx* 
to|is, iinnaig Ihe IrniiKs down on Hie griaiml 
among the jisits and uiidei gioiind. heiieath 
Hie IIS,Is" Can sin h Hdiigs he said of a Z(k)I 
AnoHier (oinlnelng proof of Hio terror in 
w lliill wild iiidinals loiistaidlv Ine Is siiown 
in Mr Taiil Jlalne.t’s motion idetnri's of Hie 
walei Iiolo taken In Hie lietiil of Africa A 
laili of uidelo|s> well- seen (inning oid of the 


was sltnatisl Idd Hie\ walk up lo Hie spring as 
hoy yyould to a trough In a /oo and drink whnt 
e\ wanted without iiiij fear of liiti i niptlon'' Not 
all. tliej eiline old a littli' way and stopiasi, 

isl and listened Klndlng Hie mast ... clear 

me a IIHIc nearer, always cantiiaisly and always 
e\er> dins Hon for ,in cia'iin l''inallj they 
spring, and tla»iigh \ci \ tlilrsh, Hic\ iinik only a 
.. tliiie, (sinstiintly hsiklng and llslcidng ahyiiys in 
me animals In a r.isi liavc to take maic of these preean- 
In limes of Hie da.y Hiev do hsik intently and listen 
my eimmv hid fm Iheir keepei who brings iliein fiasl 
I animals an' liiiiipier than Hieli >i\ili/y(sl musius In 
|>s tile most e<ai1ented animals in a zimi nie the deer 



alps . 

danger. Tlie same i 
lions At (s'rtaln I 
ina. for f»sir of any 
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A Clock BaiH of Straw 

F rom HwltserVand, ttii' home of ttoe watcb and olook Indus¬ 
try, comoH the accomimnylng photograph of a eUtck made 
entirely of straw and willow wlthea Of i-ourae there la no 
purtleular value lu the uae of this material, except to demon¬ 
strate the Ingenuity of the ehtekmaker. In this clock there la 
not a single ijltse of metal Rven the chimes are made of 
straw put through a siks'IhI process, so ns to give them a ring¬ 
ing tone when struck Instead of the ordlnnr.v swinging i>endu- 
Inm, this »hs'k la pro\liied with a sec-saw movement, there 
Is'ing iwo weights on eaeU side as shown lii the photograph. 
One great dlflletiU.v in making the interior me<-hanlHm of 'he 
cliH'k was to get the prois-r elasticity in the springs, 
which were pressed and turmsl lnP» coils very much ro- 
seiuhllng Chinese bainlsMi The cha'k Is nine feet high with a 
face eighteen inches In diameter The base Is of wicker con- 
stnietloii from which four heu\j linked straw chains serve 
as guys to keep the clo<'k iiroiterh Imlautssl The move- 
niout ojaTMtes 24 hours on eaih winding It t<Jok o\er thirty 
months to (SJinplete the desk 

Vacuum System of Gasoline Feed 

OOMH time ago the Suentihc .4me8ican llln.sliattsl and 


the common gravity or jircHsure systems Tlic m>w nicth(Ml 
uses a small auxlllaiv reservoir, whhh draws its sniutly from 
the main tank, he It at the rear of the inathliic or undci the 
front seat It is the vacuum iirvslmcd as the carhurctv'i uses 

up the supivly of gasoline that Is ntlllxed to draw the fuel inter- ^ clock but 

mtttently from the main tank As a supreme test of lids tj|s' 

of gasoline fevsl, the auto- 
mohllc shown In the nc- 
(oinpuinlng eng r a \ 1 n g 
WHS fitted with nil ele- 
\Hte<l front truck which 
tlpiwd It ton shar\i angle 
At this angle the carhur- 
etcr Is fat ahovc the grav 
Ity tank under the front 
H<>Ht, so that It could not 
{K>ssibh get any gasoline 
from that souuc Tim 
same Is true of any <s>wl 

Ample fuel feed at any grade. ‘T 

this angle no pressure 

svsU'in isiuld possibly force gasoline to the carbureter. And yet desidto this sharp 
inclination the car was oiicrated with imrfts't sntlsfai tlon with the vacuum system 
The angle of the oar, ais'ordlng to engineering tables of grade. Is approximately the 
limit where gravity ovoreomes fruition, 
and no cat could climb a steelier grade. 

Enormoug Mass of Foam 

A t flrat sight one would supixise that 
the mass of white shown beside the 
mill In the aissympunying photograph Is 
an Ice jam But It Is on the wrong side 
of the mill dam, uud, as the title Indlentes, 

It Is foam Instead of lis* This picture 
WHS taken on Ilis'k ('reek, Morrison III 
The foam was feel wide, 4(l feet dei'ii, 
and 4fi(l feet long The ground had liecti 
isivered with snow and there was a heavy 
ruin and the weather was greatly dls- 
tnrlied the day Imfore the mass of foam 
begun to (sillect below (he mlll-dnin It 
lusted alwmt three days, and then grad¬ 
ually broke iiii and dilftisl away It re- 
muinisl at Its greatest dlineiiMoiis for 
about two days The novel slghl was wit¬ 
nessed by hundreds of people, and i oiild 
be seen for oyer two miles Belt loader for hi 


Ample fuel feed at any grade. 
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Belt loader for handling lump lime. 


O NS 'Of the cMutedt to Out 

moMiM in the dsm of a ci<7. 
narrow Btfeoto iirgUtl,.«M^ M la BoMoa. to 
Urge mdtip tat a ocanplete tara at djaswat. "4to«W( 

of the taxioatw ia New Torir turn In .an vOriBaofy gSjiO 
street, but W far the taaJorttiy of awtor whka« aaoft a atrtefc 
of the width of an Areaue to turn around In. ®n owooiad 
this trouble two New VorkerB have devlgned a hOTtf tJTIW 
of car which “SerpenUna" 

Keeentlatly the cbaanlH dlfferH from an ordtnAr; roWtoMr 
chaMla merely in the anangement of the four wbeeto. lB>tMd 
of having these wheels in the orthodox fashinti. In pain at 
front and rear of the chassle, the “Serpentina” oar hat one 
wheel at each side In the center of the car, and one wheM at 
each extremity, front and rear. The steering arm to w» ar¬ 
ranged as to turn the latter wheels bt opposite dtrectiona. As 
a result the car practically spins around on fts center wheels, 
the front and rear wheels standing at right angles to the axis 
of the chassis. Traffic pdicemon stationed at important potnto> 
such as Columbus Circle, did not trust their eyes when the car 
showed up for the first Ume. The driver swung the steering 
wheel around just ha the oar reached the policeman, and it 
lierformed a pirouette of the most amaalug swlftnesa. Before 
the surprised iiolleeman could open bis mouth it had darted 
off in a right-angled direction—after having described an arc 
of 450 dejtrees. 

Ab Electrieally Operated Loado* 

T he accompanying iUnstratlon shows the construction of a 
novel electrically driven Mt loader for handling large 
I 11 m p lime without ap¬ 
preciable breakage 
This form of electric 
balder N really a con- 
vcyoi supiiorttMl on two 
a I Ills hlngial from a piait 
111 Hiuh a manner us to Im 
easily niovisl Into a ho\ 
car by hand < lail or other I 
liHise material being con¬ 
veyed Into flic (iir and 
pllisl to any deplli by the 
umcblne with the h-ast 
amount of breakage The ^ turn in iU own length, 

chute uHunlly is on tlie 

loader aide of the < ar and is flexibly attached so as to follow the loader In all pool- 
tlon.s It Is usevl to advantage for handling coal and similar materia! The chute 
can tie loeatevl on the opivoslte side of the car and a deflector at the receiving end of the 
loader turns the coal as U I'oroes trem the 
chute in the direction of the belt, thereby 
reducing the breakage of coal and increas¬ 
ing the life and eaiaiclty of the Mt. In 
loading coke, the loader Is partly with¬ 
drawn and the chute (iluvisl on the side 
of the maclilne In position to fill the cen¬ 
ter of the car 

In order to reduts- breakage when start¬ 
ing to load, the eoiiveyor Is tilted toward 
the flixvr h.y turning a crank at the rear 
end of the machine. This ia cjulckly and 
easily done bt-cause of the balanced con¬ 
struction of the loader. The Jack for 
raising and lowering the loader to acoom- 
modnte It to cars of varying heights is 
mounted on the loader isist and can be 
easily oiiernted by one man This is only 
necessary for large liirai) coal. 

The louder Is made with 10-lnch or 24- 
Inch Ixdt conveyer for loading slaed coal 
or with 24-liieU steel apron conveyer for 
idling lump lime. (ConeUded nn poifv tw ) 
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CUW BUTTON —D. H and ». M. 

HWicw, 133 Botttta aad Bt. D*«atttr, Ind. Tti* 
Atle* (WBOceto the cnda of eoffe of the Unh 
ttpe. that ia, where tbe rude are eaparpoeed 
t«ee to face Inetoad of belDK lapped upon each 
dth«, and wboretn tb« bntton 1» formed from 
a etatsi* •trip of matertal bent upon Iteelf in 
•uob Banner as to flrmljr elaep tbe ends of the 
enft. 

INITIAL BUCKLE.—L. SAMDca*. S31 
Broadway, New York, N. Y Tbe oonetructlon 
to this case peruitts of tbe letter plates being 
readily Interebanged, Insures their positive re¬ 
tention in position, and tbe form and arrange¬ 
ment of tbe face plate are such as to very 
sSeCtlvely disguise Its character as a means 
for bolding letters, so that tbe Interchangeable 
character of tbs letters la not obvious when 
tbs belt Is wpm. 

PIN CATCH—ManoAsaT U Nogon, 80B W 
lOSnd Bt., New York, N Y Tbe construction 
In this case permits of tbe use of tbe hat pin 
sritli bats of different types, and with the body 
or band dlspoaed at tbe outer side of tbe hst, 
tbe pin tongue extending through tbe hat and 
coiffure of tbe person sroarlug tbe bat, and tbe 
point of ttM> pin tongue being held by an 
8-sbaped fastener 

BWBAT BAND FOR HEAD GEAR—P 
ManoN and C. H kfaaTOK Address Charles 
a. Merton A Co., 810 Broadway, N. Y., N Y 
The sweat baud constats of a lower atrip of 
Isathar, ohamola, or some aimllar material 
which ran or cannot be wasbM, In conjnnc 
tlon with an upper atrip of cloth primarily de 
ijgnsd to match tbe Interior of tbe bat or cap 
and to be auAeiently soft and flexible so as to 
permit tbe headgear to be blocked with the 
sweat band tberctn, thus avoiding the usnsl 
crease or ridge In tbe crown where bats or caps 
art Mocked with tbe wide Leather sweat band, 
eapectally due to Its stiSoeas. 


dUy be aeeoinplUfaed rapidly and ecoaomtcally 
and wl^ no danger of Injarliig the animal 
The device la of light weight *nd adlnatBbla 
so a* to permit the movement of tbe animal 
doling tbe milking oporstlon. 

DAIRY .REGISTER -R. L. LACHAraU.B. 
Altona, N. Y. This la a device far keeping dally, 
monthly, and yearly records, being arranged 
particularly for cows, for ttie milk yield, and 
tbe character of the yield, of each of a plural¬ 
ity of oowa, and the main object thereof la to 
provide means for keeping auch records lu a 
cleanly manner, and wherein tbe record of each 
cow for at least flftecu dsys Is visible day by 
day, the monthly record of each cow for tbe 
preceding year for i oinparlson, tbe total rec 
ord of each cow for tbe current month or less, 
the total yield of all the cows, and other mat¬ 
ters of importnucc 

MARKER FOR ('GUN UIANTBBH II M 
Miidj), Btrouthurst, 111 This luventlon pro¬ 
vides a marker tor corn planters, which can he 
easily and quiekly attached to any make of 
corn planter, which la operable from tbe 
driver’s seat, and which will mark on any 
kind of ground, rough or smooth, hilly or level 


384 Alabama Ave. Brooklyn, N Y, N Y This iiroveiiiciits In sash locks snd more prirtloi 
InvenGon provides a brush arranged to piTinlt lurU to an Inipro.cment upon the striirturo 
the user to conveniently extend the bruali for Illustrated In Mr Barton’s rntciit .No k7H,07H 
use or to fold tbe aarae In a bollow handle In that the deilee Is automatic In Its uperntlon 
with a view to take up very little room and to In engaging and holding the saahea against 
allow of packing tbe brush Into a hand hag, movement that Is to prevent the upper sash 
vest pocket, valise or other rccnptaele without from being low, red and the lower from being 
danger of the briatlea coming In oontaet with raised 

other arGclrs Heating and Lighting. 

Hardware and Tools. I'll’E Ml’l’I’ORT W B (iHAr, LHi" 8 

CAUPEKB— Antonio V Espinal, Banes, ■ I-«u‘«vlll,'. Kv Tin present Inveu 

Cuba The Invention relates to calipers and Improv. ment In pipe supports and 

the object thereof la to provide such a fool ‘"‘s “•'* P'-nvId,. a ,levlce adapted 

which la adapted for use as a polut compasa. “ ‘’.Ttaln .harader of pipe used In 

exterior and Interior cone calipers, for deter- heating systems, or for ,.thcr purpos,.s therein 
mining angles of Irregular articles or objects, ^he pipe la suliject to ix[iauslon and ion 


TOBPRDO.~0, P IllLftltiH, 970 Fox Bt., 
Bronx, N Y, N Y In this laveonon the eon 
BtracUofi gives a visual sign aa the aatna 
passes tbroufb tlis water whereby tbe course 
of the torpedo may bo easily followed The 
propelUng and controlling means may Iw ad 
justed so aa to force the propeller forward and 



TOOTH BKIIBH—r, E Oarxui.u Newport, 
Ark By arrangement of the tufta of hristles. 
tbe gnina are masaaged and thoir freo nmrglnn 
are cliiaued during the ordinary operation of 
brushing the teeth , also, by the arrangemeot 
of tbe angles of the tufts of bristles to each 
other and to tbe teeth, the roota of the hitter 
and adjacent portions of the gums are thnr 
oughly grubbed 

PAf'KAGH TIE—B F Forsoaho 1122 N 
4th 8t., "Waco, Tex One of the prim Ipel ol> ' 
jecta here la to provld,. a tin with whleh the 
enda of a string that has Iwen passed around 
a package may be aecnrely held, without cut¬ 
ting or abrading tbe siring, which would neces¬ 
sarily weaken the aame 

BTBRILIZKH—D W Baooas, Iloyslon, Ga 
The device Is adapted for the simultaneous 
BterlllaaGon of a nutiilier of arthles, such as 
drinking glasses for soda fountains, schools 
end other public places, wherein tbe artlehw 
are almnltaoeoualy washed or eleauwd by boil¬ 
ing water, and wberntn tbe articles an. so ar¬ 
ranged daring claanalng that tbe contents 
may easily escape from the glass, and wherein 
the articles are thoroughly protected from 

SEA ANCHOR AND OIL TANK —L Kahn 
wgiLia and O KAHNwaii.aa care of Kahn 
Weller A Sons 260 Front Ht, New York N Y 
This Invention refers to sea anchors and par¬ 
ticularly to sea anchors provided with oil 
tsnks. and has for an ohJiK.t to produce a con¬ 
struction of anchor co ncGng with an oil tank 
accuriul to the anchor which Is adapted to sup 
ply oil to the waves previous to their striking 
the anchor 

MAIL BOX— C F UTTBaBACK. lock Box 
201. Mooreavllle, Ind This Invention provides 
means manually operable for locking and iiii 
locking tbe box the lock mechanism Iteing 
composed of a keyless and key lock combined 
and having a middle or Intermcdlaie buk or 
latch All keys are alike aad are for use of 
the carrier only The lower or combination 


for determining tin over all diameters of ex ri 
terlor or Interior screw threads, and for a mill 
tipllcity of purposes, and which may also lA \’ 
folded Into a very compact form relatively as i„ 
compack as a pocket knife, for storing when 
not In nae r, 

AILIUKTABI.K boring TOOL HOLDER— a. 
W r Mosais 10.r2 Is-hlgh Ht, Easton, Pa A 
This luveatlou relates to metal working ina m 
eblnery and has partliiilar reference, to holders tl 
for Is.rlug tools The Invention provideoi a is 
tiolde-r for a Imriug tool providing for delicate 


inviMATK HEAT 1 ONTRor.I.r 
V'K’E - A P Bmisimcm York Po \ 
hen Is to provide a dee Ice In whlili u 
Ktatle uietiila.r Is dlieillv rotineitefl 
raillnlor vshe so as to control the 
accordance with tin- !i miMTatur, of II 
,Auothc‘r object Ik to provide s df.\ 
means for regulating the device so ss 



a balance notwithstanding the pull of a 


to he steered from the shore and exploded at 
any time regardleaa of Its speed and depth or 
dlractlon of movement 
DEVICE FOR IGNITING FUSES,—J H 
RaiNkK*, Wettmar, near Bochum, Germany 
By the present Invsntloo nnlntenGonal re 
aponae of fnaes la avoided by ttalog altornatlng 
cnrxwnta of high freqaency for'Igniting tbe 
fMM anfl by connecting tbe fuaea to the con¬ 
ductor In anch a manner that oontlnmyoa elac- 
trle currants or altaraatiac currenta hf ordl 
aary fraqnaney, which may apNg th^ couductor, 
ate not able to ignite the foae, aa tbla can only 
ha atactod with tba aodatauca of a particular 
klDfl of current. 


bbatbw edu TfijunamtSc-F. SMtAat, 

R. D. He. 4, QnaftoU, N. D. The Invtutor pao- 
vlflaa a tmater wbjck la dOpotad abava ttm 
gmtfl pin and tfe* attaw mek, tjie boatv bMiig 
oonatntoted wt^ a Aran Iwvlug aaauiar 
gntom lb wiilc)i AH Jminaiad roiiara wMcb 
angina aud ivCtpRieata pivoted beater atleto 
whtMl pH pnveutod tNm latoMl movaineut by 
tiH '«|^ tba Mmiar 

nUmKcc-T" V. M»tr, SOT 
Efflattt «!., Mluela, Jl. T, ■»>«* imeutto* 
A 4w tor^iia* In pMnnwtlc atncbaca, 
ao idtAir waft U miam 

tm tnnnUfy wr 

'vMMtn tlw -aaAtrAl cMbM ad iW fun 

tint. 



and accurate adjustments for various purposes. 
Including the facilities tor resetting a tool to 
the precise pooltloD lu whleh It msy have been 
set previously, and also to provide preelae de 
greea of adjustment for the ImrlDg tool for Jig 
Work purpoaea 
PORTA 1 


of Hotcil Ponebartrnln, Detroit Mich The pur 
pose here Is to provide a fable having slidable 
c-nd haves and extension loaves at the middle 
of the table and adaptc-d when iicd In use to 
he folded within the table rim the arrange¬ 
ment iNniillting of readily moving the c.xlen 
sloii leaves Intu exiciicled position tiush with 
the end leaves 

BEDHTEAI) P 11 Vogi.KXK and Kabl 
Kimuicii, care of the latter 12K1 I’utuam 
\ve BrcHiklvn, N A N A Viiioiig the prin¬ 
cipal ohjc.f ts which the. present Invention has 
In view are to provide a lied csiutractilde 
Ic-ngthwlse to ac coMiniodste variations In the 
rcHUMM lu whleh the heel Is plac cal and to pro 
vide for variations lu the hc.cl lu correspond 
eucH- with the service to which It la put 

IKMIR HANGER—8 J AVirt.vga and G 
Fui.ikn Address the former OOP Irving Ht 
Portland, Ore 'I'he liivcntlcui iircivldes a 
Ivangc-r especially adapted fejr use with a scries 
of cIcHcrs ctr windows for hinging the desvra and 
' windows together and fur c'ciuneetlng the said 
^ dcMirs and windows (o a Irsck bar to permit 
the doors or windows to lake a position In the 
same plane or lu parallel planes 


lock Is for use of owner of the box the eom- 
blnatlun lork automatlriilly unlocks the Inter 
motUate lock, thus making the use of the key 
very seldom, as the Intormedlatc lock la for 
BBC of hath parties and works on a plan like a 
safe. The box Is provided with a target that 
la automatically raised When tbe door Is open 
The lock can be manatactured at a imatl coat. 

METHOD FOB LOCATING LIQUID 
BTBATA in a well.—T. a. BugcBao. Taft, 
Cal. The method baa for Ita pwpoae tbe loca¬ 
tion of a Ilqutd ehtoring a well, and has ref- 
eronoe more particularly to tbe location of 
water onterlng an oil or goa well, to which 
uf«H water la very Injurlo^ and therefore a 
water atratum must poaltlvety be abut off from 
the well to make an oil or gaa weU ogplottable. 

CULATBBT FORM.—L. H. ToWgUO. Adflm* 
Eouj. O. toheelar, Sunt^ BU'g., KwHmgee, 
GUa, Tbla inventor ptovUn n (onm oonetat- 
ju of noetioM tbat aUijr W ogawiahtod to bold 
truffle ntotorui eitp*bto of Ttoktobtoc o*. «or 
•iMtoame, eauewto or iO» Uto ^ to* itooper 
ttnttl tbo MtoMt^kaa tMoA borMtod to 
« point wh«r« tt will otand ahwe, aufl which 
then Any to ataaaaMKbfefl and fonnired to nor- 
ndt Ito NMoemhltoff at anottor point 

immm tootsi Aamka. 


placed ae mav be dealrc.U. cither by a new saw 
«r with a saw iif a dlffc.r».nt slxc. or with teeth 
of any type to meet the cundltluus of use (.Hec- 
advertisement ou page 891 ) 

LEVEL—T CoooHLiN, lans Clay Ave, 
Bronx, N Y, N Y This Invention provldc.s a 
level bavdog a level member which Is normally 
rotatably dlspoaed to a circular opening In a 
frame, ao annular flange being provided hav 
Ing orlflces at rnreasea In a serrated disk and 
which register with threaded oriflees In the 
level member, ao that sctrws whleh are pro¬ 
vided may be dlapcmed In tbe orifices and In 
the reeaasea for holding the level member In 
adjnated postdoo. c 

CORRUGATED IRON FASTENER.—M. A- » 
McCoi, Beaman Bt., Perth Amboy, N, J. This [ 
Invention relates to derioes for eorrugated t 
sheet metal, and an object la to provide a c 
atructure which may be qnlctOy appUod and < 
removad. The Invention providM a device In c 
xvbtcta a minimum mtmtor of parts ore used 
without aacrlfielng any of the strength or re- j 
tolnlng ability of the devloe { 

AUTOMATIC BASH LOCK.—J. H Barton, i 
J ooeo, Teno. This Invention relates to Im- < 
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“These long, tough studs 

£u*e scientifically correct” 

—»ayM Old Man Mileage 

“ I’he principles i;overnmi; the construction of the Republic 
Stril/L'jriJ '['read are based on study of road surfaces, on analysis of 
skiddnu; danirers, on to//knowledi;e of conditions that beset tires 

"^ll^l Ilf ill, thr sIiuIh IK ilrMiriieil In meet the mail in a lun^ituilinal 
IKihitmii, wliii li iii.uTcs a hrm f;n|) ittiil prevent* slvtddmg and siile-slipping 

“Siiiiiiil, tlirv ,irc ‘ utajiiri led,’ ea< li nnv overlapptU|r the other on the mail, 
tliuv jiiniii; |niUit triition anil a vmooili, even running; vnrfaie 

“ I hiril, thev are nnimteil at the emlv, anil tlirrefine will not lalili tiaiK ami 


to theve live points of superior tread lonstrmlion the higliCHi ipiahtv 
I and workmanship iihtamahle, and >ou have in Kepnblit Staggird 
rv tlie world's (,'rratesi min-skid mileage maker, the original, elfettivt 


tire tndav Writ* f«r 
Old Man 

HU Book,” whiih 


REPUBLIC 

TIRES 

PLAIN. "WM" 
AND SxAqGaRd treads 


The Republic 
Rubber Co., 

Young (town, Ohio 


Oxy-Acetylene Weldi^ 

will cut repair and production 

Every metal working establishment cat. I 

employ oxy-acetylene welding and cutting— ^ 

effects large savings in repair and production 
costs. New uses and added savings are being 
discovered daily No other methe^ of joining 
metal parts presents equal possibilities for 

increased quality and lowered cost ^BKiff flH IvB^B 

Many repairs, impossible heretofore, are J^aB tlB^H 

now simple, low-cost routine oxy-acetylene 

welding practice Intricate, wasteful and //■ffl 

inefficient methods of manufacture have //Ml 

been supplanted by this simple process ^BBf j^BLoB 

Neceasary equipment is not costly— 

Operation is simple and easy to learn 

Good equipment ii netc»ary to obtain ihe beU The welding outfit a widely UHtful -opetalion 
te»uiti But good equipment ii not necessarily nliemely umpTe Bern, portable, il can be taken 
coatly We lurmih thoroughly high grade weld- to the job, when heavy stationary equipment 
ina apparatus lor $60 UO, not including acetylene needs repairing 

cylinders whKh are eJitra and are lurnuhed under II you are now doing Oxy-Acetylene Weldina 
a liberal service plan 7 ruck and special equip- or Cutting, find nut why better results are obtained 
ment lor cutting o/retahons at extra cost by using 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

Prert-O-Lite Acetylene Service fnraUbet the hipest gra^ of 
Dissolved Acetylene in portable cyliadert, osed u coavoai- 
endy ss yo« ase cylinders of oxygea Saves the large iakial 
avtiay and heavy depreciation, troaMe and incoaveaseace 
of asaldaf trade Acetviene u carbide geaerators. Besides. 
Arcit>0-Lite Dissolved Acetylene is perfectly dried, desaetl 
sad parried—makes better welds sad is cheaper (q ase. 

Sand name and aMr«*s giving poaltion you now hold, on margin of this 
paga for inatru|titl« fraa literatur* on Oxy-AcatyI«ne walding and catting. 

THE PIUEST-O-UTE CO., Inc., 

Tba Worlds IvarSa at Ma kar * of DliaolvmJ AcMylen* 


to took a dHvan mtarv atoiaeol at peedWse- cffAm /BOlWil. 

nlMd HIM*. A T«ipto*ttliit static 1»s, * JttcCoaMiilt,''‘fl'Vi 1 

sprint prewd transvMs* pawJ te-aagags teemporpM SsW, #'.fO 
OB tb« driv«a eiemBtit and aatpSM tiw fauw wtaMMy tba W ■ 

*t*p by step tub derteo t^ade* «<•»• ^u-ksawd Jiall tsay Iw 

whurnhy »be drlrnn elemaat t> hxilwtJ agalnot J cated by the attWHjaWtt, of if p s toa s e tj w atiy 
rotroiiTxiv movciueot. or aeetde&tal forward soata. The laveotlea p WM ea S.’nwaak.tiir 
luovpoieiit. between the rettrtar /Wwatd 1«- OBtotoilnlBt when two tdth „ p pa eya p td * 
pulM'* are adjacent tn each etbeti at fjke- e Slse-wa* *t 

It’K nRKAKINO M A C H I K Q. ‘■'***” 

KHofKeii. Waco, Tex The Invention reUte* to rwesalnlil* Ut Yrllttnln. 

I...- brcaltlnK iiinclilneB. end one of the principal ™ _ 

T,::’ '• c.S ™ « w™..r« ^ S 

"i A m?''not. 118 In H outek and eccurete Seethetiipton Row, LfOoSea, Sr.C.. Bng- 

ineimcr .id wltl.'. minimum amoont of waete. 

tire in which the ebuttlae e*d* tt f»e 'eeg' 
lilT'l'ON \'n'\t'IIIN<J Machine—B, ineots are etreogthened eo a« to twdst the tan- 
hiiikovMKV 1T2 I.ni-liiii'r lit. Brooklyn, N t. dency of such aeguieuta to buret when ia aae. 

N \ 111 thi- prewnt patent the invention ha* in comblnatloti with the eegmental Inhet tube 

vcrciciKc to hiitton nltflChlug machinei of that of the luveiitlou, the Inveater pruTldM a 
tv|H' Khlrh liicludee e mechanism fur nml.lng, laced on cover which ellowe of any panetttMd 

drivliiK. end dciichtiiK the eUplee Wherehy the eegiuente liclng removed anil repaired, 

loittonn ere ottedied to ehoes. gaiters, legging PltMMNU WAflON -J 1. Mcankia 4S IT. 
end other ertUle* The mathlne U eo designed N Y The insprovetaent 

n^ t.i lie ednpted for iiee with bnttone of dif- uliject to provide a etructore which 

fen lit .ixcH ^ readily dumped and axatn raadUy re- 

M-i-AltATHS FOtt I>KTINa MATBlcaS stored to It. origlBal poaltloii. It aleo pfO- 
I'HHII Min HTMKIOOTTI’E PORPOSfS8,~C. vldea In s dumping wagon nteaoa for ante. 
WiNKi.au Uerne, 8wlt»erland, TMt invention matlcally removing the end or «ll-hoasd ae 
provide* a device for automatically arresting the wagon is dumped 

the drum 111 a suitable poaltlon for taking out CHAIN TOO!* — B. P McCItiiag. Van 
the matrlce* The apparatus Is. further, #o Houtan, New Me*. By neana of this tool i*e 
rnnstriicted that, by closing or opening the non-skid or mud ctialna used on aatomohike 
door of the drum, the drtvlng awchanlsin for wheel* nuy he tightened Inventloti pro 

the drum Is almultotteonaly pot In or oat of vide* a tool Including a double rack bat hav- 
oiwratlon Means provide that on opening the log a hook at one end to engage <MS end of 
door the cock 1* closed aoniewbat, while on the chain, nud a lever provided With pawlg for 
clusliiK the door It Is opeued co-operating with the rack bar, the levor carry- 

Mmi«TAm,E TABI.E FOIl WIRE CUITH *“•»*’"* **"’ <>•'»>»»**« •«> « 

RACKK- W IJ Nbwmxn, 060 S Main 8t.. 

.Salt iJikc I'lly, rtnh An object here 1* to ASH CART AND CAN—II. K.iiTOa, ISS B, 
provide a table whhli ma> tie elevated or low HKcd Bt.. New York, N t The iavMtnr pro- 
cred and which imi} Iw locked In Its shifted vide* a contrivance which will aBtomatlcaDy 
piMitloiis »< na to form a cutting table and a bring Into register the top of the can Sbd th« 
measuring fable for rolls of wire cloth serwn opening la Hie cart by uncovering the «rt and 
which may be situated at different height* or oan daring the op-turning movement of the 
St different (Mirtloos of the rark can to dnUvrr the contents Inin the cart mod 

which will raatnre the eovera to thotr ori^nal 
Al TtiMATIf t.ABOUNK BHHVU’B- 8 P p«,tin«, when the e.n t. turned to it* normat 
Mioton, Keplanade Ave . New Orlean*. La position. 

Whlb the device Is adapted for dUpeuslug va- 

rlctlc* of liquids, the object primarily Is to DBMOrNTABLE RIM TOOU-M U. Hgn- 
provldc a imons adaptable for supplying gaso man. 301 Hrnnsn Bldg, Daavtlla, Va. The 
line or the like for aiitoniuhlle use, at any time Invention rerers to tool* for uac In ronnertlon 
ot day or night, and without requirliiK thr with demountable rims for motor vchtetes and 
presence of the owner or attendant to sssUI in the like, and more partleularly to a tool at 
Kii'li deliver) tarhed to, and detaebahic from, a rtm tp pro- 

, vdde tor Its detachment from a tire diapoaod 

liol.l. MII.I. M.u HARD MATK1UA1,B-H irrespective of the munnar and mean. 

AtoKHoKr, Iterlln tlermany In Ibis tmw mill ^^leh the rim Is or may he dwnonntahly 
an mitp.ll of .I.WHi kllogramt of Biilslied ee- secured upon the whtwl 
ment Is obtained when only ItMMHi kllnsrsm* 

of raw material an’ passed through thr ma _ . 

chine. This Ineresw. over existing mills U l»oal«aa. 

double and Is exphilned by the fact that the DRSKIN FOR A BADOB OR BIMILAR 

rolls uod grinding ring are k«pt free from line (»HN\MENT—M C BAKNAan, Hfl l>eriilat Ht., 

lonterlal, so tbst the material which Is still WIntlirop Mas* In this ornamentat design 

loarse Is not subjei ted to the griudlug ai tion the badge Is represented by four large aiaod 
In a iMil of Hue lonterlal \ further advantage 7 s crossing one another. In the center of which 
Is that the transport apparatus has less mute Is a elrde bolding the legend r.npgv agvg*. 
rhil to deal with, so thiit less jvower Ik rv Between these words is a apae* markad by 
uulted seven np and do* u depreeeiooa 

DHBIUN FOR A WOVEN AND PRINTED 
Prime Movers nud Their ArcosiM>rle«. RIBBON,- It Jacob and E ShdKVK, care of 
ROTARY BTIOXM KNOINK -B \ Mvck, 

.127 K I'lilmetto Bt Kloreiicc' B f This In uthabiental design In tbl* 

veiitlori provides ii rotiirr steam engine wbleh * tih'N/n on which are hunched 

Is v.rv vompivct, perfectly Ivalaaced, composed ‘he eharaetoriatl. Hewers of the Btntee of the 

but of few pa.ts, not llublo to get out of order, ' 

and arranged to rmi at a high rale- of speed DESION FOR A RADIATOR IlOtlD.—D. 

and to utlllxe motive agent to the fullest acl Me- R* I.ivisrcsTciK, iSi) H 3tlth St, N*w York, 
vantage) N Y In this ornamental design for a Mdlntor 

lumd there are three view* The llrat la a 

•nlltv.y. nud Their Aesesumarlea. the‘third ri’ew, 

I M\II, n\«i RHIKIVINCI AND DELIVER The design Is highly original, gmcefni, nn4 


. ioi)ipi>AkM31 . 


Inllwnys and Their A e e»«*»riea. 


4. tJV The primary DBHlIiN FOR A 
, farllltate the elellv jlar ARTH’I.IO 1 
and dispatch to and carapla-ll ('o go 
te of .peed past sta N Y, N Y This li 
sebe-dnled, and posts * cut glass vessel 


LABS VBBBEr, OR ani. 
B t’AMPkW,!, enre of T. 
South Bth fit, BMokiya, 
an oroamentnl design tvt 


> and e-apaelty of sue-h de DE810N PpR A NRIvictIH-t-A BgXHgIV. 
e quantllle-R of mall iiisv he >33 Prince Ht, New York, N Y. In this oms- 
lo KovemmenUl require mental deolgn for a necktie, tha tie eo»ghrts of 
ea of presiueUiR a standard * round tufted rord ending tn • tMMl. 


RVIL HUNT—ti 11 Mautin, 1(18V4 West 
iiiel Bt tikluhoma, Okie Dne of the prluripal 
lebji-els of the Invention Is to provide a Joint 


ends In posUloii, without the nac of holt* and 
nuts, which, as Is well kicown, havn a tendency 
to bee Cline looHoued by flic vibration given tha 
Joints vipi>u pnssage of rolling stock therefrom. 

t'AR WIMiDW CLKANMB.—A, JciMNacca, 
2384 first Ave, Manhattan, Nnw York, N Y, 
The puriKjae here la to provide a tilnple, strong, 
aiiil eflbleiil window cleaner which can b* 
cuBlIy Iinil quickly attached to or removesd 
from a wlnilow frome nncI whereby the outer 
Slirruce of the wliiilovn can he wltmd from 
wllhin without dlatiirhUig the window frame 
BRAKE BIIOE —,7 K. WiiaswiPK, 21C N. 
lAiwreu.e Bt. Montgomery. Al« The gbu* la 
for use* With ear wbituls of ever# kind, and 
espwclally tor u»e with chiliad out Iron wheel*, 
wherein the element* eonstltntjjui the *ho« aw 
•o arranged that when the iboe t» In oonttet 
with the wheel, a inaitninm qf hraldag effl- 
cieucy will yaault with a mlatnuiai of kMt evtp 
hrthm, ^ wtoeretn the tbae wui qtm the 
pMtpbgry ot $b« wtMei it trmt tttet vunt 
wb«n On wM ti 


Now.—Oople* of any of tk*M pitwitg *IU 
Ice fnniisbad by the HciiiiTirir AugMoak **r 
ten erat* Mcb. Plensa *(041* th* name it the 


patentee, title of the Invantlon, god «itg «f 
tills paper. 

W* wUb to call tttentlon to the f»«t ittkkl 
we arc In a poMtIon to rendof «Mnp««wt a*r- 
vlcc* In every branch at patent w tnrt* WiT* 
work. Onr ataff Is conipoaed of Mncllititoat, 
electrical and rhemleal exports, fhOMkiltUl^- 
trained to prepare and protqoiW *« 
appticatloni, irriispei-tive of the eoMPMcg MtiM 
of the subjeet matter Involved. oF ftf tfek ata. 
clallt^ technical, ,or scleotMg ka««rW«B*-f*. 
gnlred therefor, v 7T- 

Wo also have atmoctatk* 
world, who a«aist in tlu prnsiigirtlitirafiSMoff 

Dl«a,teeJ*« to th. toltMt ,■ 

•ttfif* tk Ctb,’ 

iwm mu rn kfi 
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Why » HAV- 
OLJNJE a^jnooty-wving* 
jrtoposition?** 

*‘Because in 
^e end it costs less than 
inferior oils, as it saves you 
much money in repair 
charges. Ask any Auto 
manufacturer, which oil 
gives most mileage, least 
carbon and longed service 
for the money. He'll say 
HAVOLINE." 
Jlotorfef.- “Will it suit my 
make of car?” 
Car a$ 0 mm : “Yes. There 
are various grades that 
meet the needs of every 
make oi car. HAVO¬ 
LINE OIL is J9uu/r from 
the cream of the criufe.*’ 

Oo to th« Miureit tellinr 

muio Mipplici und iw'ut on tho Wuc-and- 
wbitc cuiwtiA 


The Hivoline 
lubrication 
booUM /ft 
OB requoct. 
WHt« to 


IMNAN REJPVIINQ COMPANY 
17BBttatyPU)M,D«|it.K, Now Yark 







Your dtmJmrprobubfy 
hmu atom. Unot 
writt ut 

Hartford Ct> 


Vmkw 

nkn 

tnwIMrw* 

Vr»itElB 


Make $5 to 920 Weekly 

Grow MiMuraooM tn Scmiw Tbn* 

w pnMlumd by anaouar twtbada Mahoi 
Anjnoiw. Mjjwh«fg^o*o grow 

ttvorasary 1 toll 
vtugroa, arU. ^ CkMd 
uoUimWl My 

ramaniaMa upiKxtualW 
MruarlootMOM XUreaa 

4 fltcaet, Faiaaeotli. Maw. 

Boirima. itrewari* 
•uJ BotUeiV Miu'hlnflrr 

7U VB,TER M'G. CO. 


ScSStMOt 

waM ia awrbaaM kai it Miwawd wbh a 

DaytM Water System , 








i ai 9s VMHMM-Padlle 

dttoi 

m.) 

preMMliiur tram a Sflant twttsrr coualtdiug j 
of forU'.«l|tht BF(it«hli^t projM^ora. each 
with a SA^Utch lenii. ThMe fling an aurora 
at colored Ilghta into the heavana. Thcj 
batterr. manoed by a trained crew of I 
opamtors and handled with the preclHtoii 
with which a gtin crew la operated, haa* 
bidilnd It a force of 2.«()0t000.000 candle- 
power. 

tn addltlmi to theac four prlncliuil 
aourcea of Ugh ting, there 
minor aourcoa. In varloua pnrta of the 
grounda are glolicM of white glass, the 
light from which, at night, dtsaliuiteH the! 
shadowa beneath the paltaa and other | 
foliage iu>on the exiNNdtIon grounds 
In the great centnil t'-4>urt of the 
venu! n aim liar principle la employed. In 
this court two lofty colutuua of dense| 
white glaaH are imrU of the sculptured 
Fountalna of the itlwlng .Sun and of the| 
.Setting Mun Tbeu* founlnina are a prln- 
clgial Mouroe of the night lllumliuittuii uf| 
the t’k)urt of the tiiitverae and give forth] 
a soft white light which |j«netratea 
fhrtlteat reoesses of the court 
'riie gloltes of llglit and also the columns 
In tbedt'ourt of the I'nlvente are In har¬ 
mony with the prluciital purpone In the 
llluinlnatlou of the expoaltlun to employ 
no direct lighting lii all iustnnctHi except 
the laat two nientlon<Hl the light la 
cealad. and lii these laat two It Is dlfriised 
through the bear) giai 
The maneuvera of the Itatterleu of 
'archllghta and the Interior lllumliuttlon 
of the ralaco of Horticulture leave noth¬ 
ing to l»e desired In the way of apecfac- 
ular (fr pyrotechnic effe<'la. while the 
llluinluutloii of the exiNwltlon oa a whole 
presents every advance developetl in the 
Ughtlng of munlcliMlltles. The lighting] 
of the ex|)oHitton was planinsl and 
cuted by Mr W. 1»’A, Ilynn. consulting] 
engineer of the fleiicrni Electric t'orapiiny 

Aninul life in • Zoo 

(rosrtsdrtf trim pane ) 
la the w<Hsls, iKSsimtei their licst friend, 
and they will fre<tuciitl.v coiitc at Ills call 
to receive Ida etttwa We don't hear tin 
“frlemla of aninials" protesting agulnst 
the troatment of the fanner’s ww. True, 
she Is a necessity, but she does not know 
that, atal the fact dtssi not make lu>r un.\ 
willing to liHve her bead coiitliusl 
betwwii two iKiles all night, so that she 
mot turn around, nor any more oonte 
to have her calf sent to the slaughter 
house wtien stie was Just Is-glniilug to eii 
Joy the pleasures of roothcrlussl I hav 
ugiHiy exiiresMsI h.v a e*»w when j 
her calf was taken awaj fnan her than 
1 have ever seen by any iiniraal In niij 
(soo Mr Bull tnlts of an olter In British] 
(lulaua, larger tlmn our kind, that fonnvl 
a gallliiulc's nest and hit the heads olTj 
!ll the young ones. He didn’t cat them. 
10 wasn’t hungry, be Just did It In the 
spirit of play and as a working out of ii 
primal lustiuct. He ttaeu took one of the 
little fluffy iKslIes and idaywl with It as 
eat plays with a Inill of wvirsled. He 
took It Into the water and threw it up In 
the air, dov'e under It and came up with 
It on his Iwck, dove again and np|M>are4] 
with U oil his neck. I have watcheil an 
otter In tim Washington Eoo gv> thriHigh a 
similar la-rfvirnuince, only In the place] 
of tlio young bird he used a flat atone. He] 
Wouhl throw the stone Into the piaal In 
his Ineloaure, dive, and eome up with the 
stone on his forehead. After exhibiting 
hla skill to the many visitors win* were 
watchhig him. he threw the stoua Into 
the water again, and, Just to show It was 
not aoddontal, he repeatisl the (lerform- 
He was evidently having it very 
good time. Just as good as hie distant 
tVlatlvo in the Jungle, and he did nut de¬ 
prive any inotber bird of l>er nestling. 

There la one ntasa at aolnnls thgt doubt- 
lioaa hi more nahappy In ita oonflnaMkent 
1^ tn tile wild otete, and that t* thej 
/ ‘ -■ 

|(dtMil*t have autoy atdnMda tmt fnu: «U 
iitaMifidlerahdei^^ 

'' ' ot ftrn'mt 








Everyone around Belleville, Illinois, 
knows this contractor and knows that 
a Johns-Manville roof is a roof you can 
depend on because of 



When you put a J-M Roof on your building and 


register it with us, its long life and efficient service 
become our responsibility. 


Every J-M Kegutered Roof, 
no msiter where it may be 
located, la syatemaeically kept 

The trernendouu alze of the 
Johns-ManvilIe field force, 
with its reprMentativea every¬ 
where, enables uS to give this 

J-M Aabeatoe Roofings a__ 

by Underwriter*’ Leboratorie* under the direc¬ 
tion of the Ne ri o n e l Boerd of Fire Underwriters. 
We went every J-M Roof Owner to rerieter Me roof with ue ■ 
cen eee tint It glvee lilm the reel J M Rooftng Service we know It ( 
to give Tell ue whet kind of building you heve to roofend we will 
you RooBog Literature tbet will solve vour roofing problem 


; H. W. JOHNS.MANVILLE CO. 


unique service and in the full¬ 
est practical sense to live up to 
our idea of J-M Reaponaibiliiy 
J-M Asbestos Roofing* are 
more than weather-proof 
They give fire protection also. 
Sparks and flying brands will 
not ignite ihem 
•juiminad and approved 























scimnmMssmm 



Waterproof as a Duck’s Back 

That's the way Bay State Brick and Cement 
Coating keeps exterior walls of poncrete or 
stucco. One coat absolutely overcomes the 
tendency of cement to absorb water—prevents 
disintegration. 

BAY STATE COATING 

gives a uniform color—no blotched appearance. 
For interior decoration it is unequaled, being 
damp-proof, fire-retarding and easily cleaned. 

Oar frma hookUt 10 eontaina aoma Um that uM ba 
of immanta halp to tha man taho’a ptanming to huOd 
of concrata, ataeco or hriek. Sand for It — it’a fraa. 

WADSWORTH, HOWLAND & CO.. Inc. 

Paint and Varmah Mahara Boston, MaSS. 



Pressed Steel and Stucco Group Houses 

Proper housiiiL' of workers in mining towns, industrial centers, etc., no longer 
need l)c a problem Permanent, fireproof, sanitary multiple-homes—houses of 
similar design and si/e—can be built at a low cost by means of 

KAHN PRESSED STEEL CONSTRUaiON 

All-steel iiieiiiber'j, nit to lenglh ami reqmrmg no work at tlic building site, repliKe inHain- 
niable woimI joists ami stmls Tliey are ereUed by means of a perferlej standard ••onnection 
without rncting, iniricliing or bolting, tlirn Hy-Rib steel lath is attached inside and outside 
An ortUnary baimroer U the only tool requirod. btuceo, plaster and tomrcie applied to ilie 
Hy-Rib makes permanent Hoots and walls The cost romparcH favorably with that of wood, 
and only lialf the iinie and labor is required. 

fvu. jNroaUjiTios sknt tu inthkhiTisd 

TRUSSED CONCRETE STEEL CO., Oapt. M-2. Youngrtown, Ohio 
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ROSS-GCKnj 3 

■ WATCH IT 


m*t«. Slid, of connw, In a im be )a pi«-| 
vented from carrying on bis wboleeale 
Blaughter, and he doeen't like It It Irtl-] 
tales him and makee Mm unbalipy. But] 
why show 80 much aympatby for thla 
brutal murderer, ^by not extend yoarj 
ayaipathy to the scoree of perfectly 
harmless animals whose lives are spared 
hy this one lion's conflnement ‘‘But’ 
says tlie “friend of animals,” “the lion 
la only rtbeyliiR the laws of nature." Veryi 
true, the cat in obeying the laws of nature 
when she oats a canary whose cage has 
carelcHSly lieen left within her readi. The 
canary, by the way, In Its pretty brass 
cage, is more of a prisoner and more 
ooiiflued than any bird In any soo that I 
have ever visited, yet the owners of these 
pets have a kindly feeling toward anb 
mals and do not realise the cruelty of 
keeping their little birds in such narrow 
quarters where they can never spread 
their wings In flight or mingle with their 
own siieeles, both of which privileges they 
would enjoy In a well equipped soo. Near¬ 
ly, If not all, the laws passed In this coun¬ 
try for the preservation of wild birds, have 
been suggeateil and advocated by sports¬ 
men, real sportsmen, not iwt hunters and 
Illume hunters, while the cruelest slaugb 
ter of wild birds, the traffic In algrets 
torn from the backs of the snowy egrets 
while rearing their young, thereby ktlllngj 
the young as well as the old birds. Is 
patroulBe<1 and made possible b> women 
only Surely while women demand these 
ornaments the egret In a soo la far better 
off than those In the southern swamps 
within range of the plume hunters. 'The 
lut<‘ Arthur K Brown, director of the 
'hllmtelpbla Zoo, was a most klnd-heartetlj 
man, and a true friend of animals. He 
lid many amusing suggestions he had 
from klml-liearteil iieople, meant to Im- 
e the conditions of the Idrds and ani¬ 
mals In his care A lady who was a evn- 
ant visitor at the soo, and also a liberal 
lutrlhutor toward Us maintenance, told 
him she tltought the hawks anffered at 
certain times of the day from the sun, and 
iskwl him If he would have an awning 
lut In the cage at her expense. He thought 
I* uiiiHs'essarv, hut promised to have It 
' One da.c wsm after It was Installed, 
and while the sim was at Its height, thej 
Indy called to see the result of her exjierl- 
ment. and found the hawks all sitting Inj 
the sun, on top of the owning 
Many Instauoes couhl tie told of wild 
animals that have lieen kept In captivity 
lieing offered their freedom, and refusing 
to avail themselves of U, preferring the 
civilized life 
Ilemember that everything In the jungle | 
Is In danger, “everywhere stalks the grim 
Htiecter " In the whi not an Inmate of any 
kind has a single enemy to fear, and 
everything iiossible Is done for their com¬ 
fort To you a Z(s) may seem a prison, to 
others It la more of an asylum, and the 
loss of alwolute liberty Is compensated for 
In most cases hy nit absence of fear and 

An Electrically Operated Loader 

iConcUuted from page 186.) 
large lump <sial The 24-lnch steel apron 
loader Is similar In general design to the 
licit machine, but Is heavier throughout 
and Is provided with a 16 Inirse-power mo¬ 
tor The apruu conveyor connista of bead¬ 
ed plates carried on roller ebains of stand¬ 
ard make, the apron on the return «lde| 
ruiming on angles projecting beneath Its 
edges BImllar angles project beneath the| 
upper edges to prevent spillage, but do 
not take any of the weight of the apron. 

In order to prevent spillage of coal on 
the apron an angle Is riveted to every fifth 
plate, thus assuring a poaltlve dlacbarge.j 
luldes carry the roller chalna directly to* 
the pitch line of the sprockets and prevent * 
all hammering They are bolted Id and 
can he quickly and easily re[daced when 
worn out This machine la tilted by pow- 
and the arms are provided with a lock 
which keeps the loader in position either 
when loading or when out of the oar, A 
screw Jack with baU thrust bearing makas 
it possible for one man qulddy to raise or 
lower the loader as eondUlona require. 

The Ifl-incfa belt matdilee wlU load at 
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DiaiiHHHillaMtr 

The up-to-the-minute Hultlcr—with ttx 
points and a “shock absorber.” Worth 
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SPECIAL MACHINERY 


EXPERIMENTAL-worfg 

StartUtfht Machine Work* 


I9a-I4« WoM 8U St. 
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IVUDDCsIx fma Jobbing Work 
PARKER, STEARNS A CO., 
285-300 ShoffioM Avo., BrooUya, N. Y. 
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a an<t BrUinh Patents 


e which ralax while 

MUM oaM. ho TOmforlalilo rito wearar 
oonadooa of Its prtnenoo Kent undar plain 
Aat for Bookkl. 

Thaa.a MaraMCa.. IM., 727 Slarka Ml. uaM 
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LEGAL NOTICES 


miENTS 

U you h>T« an .avaaiion which you wi.h tc 
patent you oaa writs fully and fra^y to Munr 
V Co (or advioe in to the bait way o( 

obtainiaf protcotioa Waaaa stni aketebaa or i 
modal of your laraation aa^ a daaeriptiaa of 
tka dsTisa. axplainin^ Ita oparation 
All oonHnuaioatioaa ara atrtetly oonftdantaal 
Our saat prastisa, aartaodiaf osar a period of 
mors than rixty yaara, anabUa ut in many saaaa 
to adviaa in radatd to pataatability witbhut any 
axpanaa to tba eliant Our Hand Eiook on Patanta 
•• aant fpaa on raquaat Tbit anplalna- our 
matboda, larnu. ata. ia raiard to PATENTS. 
trade marks. POREIGN patents, ate 
All patanta taaurad tbrou^ ua ara dawibad 
without eoat to tba patantaa in tba SCIENTIFIC 
AMERICAN 


MUNN 6f COMPANY 
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the rate of four toiin of t>otil iier lulniite, 
the 24-lnch iDHclilue will load mIx tonn 
per minnte, and the 24-luch steel apron 
loader el#ht toun per i liuHto. An two 
tninuteN are required to yet the loader In 
and out oi the ear, to attach and detach 
the chute ami to chanye from one end of 
Ihc car to the other, the time reijulred to 
Itiad 1 h two inlnuteH. plui* the actual time 
the coal 1 h runnliiK, determlnetl from the 
ahove rates uml size of <ar. Thin, plus the 
a\crane time lo s|Mit the cars divided Into 
sl.\ty, irlves the actual rate of loadiiic 
111 cars tier hour 

CiHtdttuotifi Aviation CompetitienB 

M O.ST elalsirute plans have been made 
b.V the Aero ('lull of America, In c<e 
operation with Its afttitated clubs, some 
twenty-flxe to iiuuiIst, for a series of 
dally comiietttiuns coutlnuloK from July 
4tli This couniettttoil Is to lie for the 
Kreatest distance covered in ten hours 
dnrltiK till* ninety days, and those makliiu 
the liest records will Is* awarded prlies, 
IncIudliiK a s|sH;lal dally prize of |100 
FlllflitH may ls> made from any of the ofll- 
cliil aerodromes, to be deslauated In \n- 
rlous parts of the rutted Ktaies, and any 
or all of the a (la tors mar start each day 
These comiH‘tltlons are desljtiied to as 
sist the Army ami Navy I>e|«rtuieitrs in 
develo|iiiiK aviation cnri>s for the Nutioiiul 
(Uiard and Naval Militia, to demonstrate 
for the Post Office Ilepurtmeiil the priic- 
ticabUlO' of carrying malt by aeroplane 
[ to the hundreds of Isolatitd places where 
It now takes days to deliver mall which 
(snild lie delivered hy aeroplane in a few 
hours, and to develop the s|>ort in general 
The comiietittons are on the same plan 
as those for the I’omraery t'up. In F'rance, 
whtcli resulted In great beneHt to the 
sport In that eountr.v, and develojssl 
nmuy remarkahle [lerformaimes 

Nine pMimtueiiC aviators and lonstruc- 
tors Imve already made known their In 
teutlon to enter these contests and It Is 
gratifying to the committee that all the 
entrants so far pioisise to um' American 
made aeropluiies and motors, and It Is an 
encouraging IndicatUai of the Interest 
aroused, and the progress made sIms' our 
(fovernment has shown an liiOleatlon of 
Us Itileutlmi lo tmreas<> the use of aero- 
plHiies ill the Army and Navy 

It W exjs'eted that iiuioug the eontesl 
Hilts will be I.awrem-e II S|s>rry, with two 
iimeliliies, one a regnliii land aerojdaiie 
ami the other a flying boat, both cipiliHved 
with gyroMi'opb HlahllUers 


The Current Supplement 

T IIKKE has ls*en consldemble discus¬ 
sion from time to llnie on the eflTis't of 
electrlcttv on plant growth, as a|i]>liiHl lo 
agriculture, and some ex|s>rlmeutnl work 
1ms tieeii done r^aumt' of the literature 
on this subj(»cl. with notes on the exis-rl- 
meiifs. Is given In the current Si ppi.kmfM 
of the Si lF^TlKt< American. .No 2051, for 
April 24tli. 1015. which will Iw of value to 
those Interested either In electricity oi 
agriculture Therr* are ideiitv of excellent 
Miitoiuobiles on the market that have lieeii 
Used H short time and art* still us gistd as 
new. and many lasiple would be glad to 
buy llietn If they knew how to »oh>cl a 
^jro(Kl ear. .\n article by an exia‘rt tells 
the tricks of the second-hand trade and 
<k’scrlls>s the |iolnts to Ik* looked to when 
buying a used car, and there Is a full-jMKc 
drawing that lIlustrnteK the isiliits raised. 
The Treasures of lAihun telln alsmt the 
discovery of some remarkable Jewelry, 
ornameiils, and tools found In an Kgyp- 
tliin pyramid, which had escaited phui- 
derers for iimiiv ages There Is an Inter- 
estliig Hunimarv of the inetlxHl used In 
determining the Waablngton-I'arla longi¬ 
tude by radio signals; also an article of 
Interest to siirveyvirs that tells how lo 
make hour angle observations of Polaris 
by daylight The story of the Roosevelt- 
lUmdon scleiitlflc expedition in South 
America Is concluded; as is also the 
valuable article on the WlreJwai Transmis¬ 
sion of Energy, an article as interesting 
to the layman as to the srientiat. How 
Narcotics Affect I’lants Is a brief summary 
of A paper by a foreign authority. 



^ glance jutt wluch lund, type and 
uzc oi p^g uour engine needs. Until you 
equip with that one beti plug you waste 
gM and current, loee speed and power, m> 
vite ignition trouble. Get this fnae gmde 


now—at your dealer’s or by nuul—equip 
as it directs and see what real plug-ser¬ 
vice means. You can safely take advice 
from A. R. Mosler, the pioneer of the 
spark-plug mdustry, the mventor of the 
famous Spit-Fire and Veauvitu plugs 


tion aad gattlfig all the power out of the gee. Spark-leni|th adJusteUe at will; proof 
agsdnet lasdcago, soot, water, oU and boat. Stsvndsurd equtoment on such cars as the 
nerce-Arrow t ideal for PasAard, Paar l ess, ate. Insist on the RED-TAG which gueran- 
taaa you the evor-laeUng IRIDIUM PLATINllM points. 
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Inyears to come 
iheLamp may 
cKange.but the 
maikonthelAmp 
will always be 

MAZDA 


F or MAZDA IS not the 
name of a Lamjv, hut the 
Mark of MAZDA Service— 
that scientific research organ¬ 
ized and earned on in behalf 
of the manufacturers entitled 
to make MAZDA Lamps. 

Esih ol ihFH* Manulsclurers rtcrivn 
Irom MAZDA Service the newent de¬ 
velopments, inventions, improvements 
and advances in the science of lighting 
And as these are incorporated in the 
lamp. It steadily beromea better and 
better In this advance, the lamp may 
change to forms unthought of now But 
the Mark on the lamp will always be 
MAZDA —the mirk of this Service 

And so the Mark of this Service is 
your assurance when you buy a lamp 
(whether it be to lay, tomorrow or years 
hence) that you have the best lamp 
icience knows how to make 

(S) Gbnbral Elictric Company 


MAZDA 

A. -r -'U: .>/ ‘Hit i.'tt' rvark of (iX’ri'nr 























70th Anniversary 

Number of the 

Scientific American 

June 5th, 1915 


T he Scientific American was found- 
eti seventy years ago, at a time 
wlien the United States of America was 
industrially less developed than South 
Africa at the present time. Even terri¬ 
torially, it was not the .same country we 
know now, for Culifomiu,Texas,nnd the 
great Southwe.st belonged to Mexico. 

During that long period of seventy 
years the Scientific American faithfully 
chronicled the te<‘hnical and industrial 
jirogress which we Americans made. 
Its editors saw the advent of the reaper, 
the t(?legraph, the telephone, the great 
trans-continental railways, the laying 
of the transatlantic cable, the develop- 
ni(‘nt of the giant steamship, the per¬ 
fection of the phonograph, the glow 
of the first electric incandescent lamp, 
the coming of the motion picture ma¬ 
chine, the miracles wrought by wire¬ 
less telegraphy, and more recently the 
conquest oi the air 

Wliat an age of wonders it has been! 
What a transformation has been wrought 
upon the face of the earth! Surely no 
talc of tlie Arabian Nights, no fantasy 
of Jules \'ernc depicts marvels so 
amazing as those which the Scientific 
American has been the first to describe 
authoritatively a.s sixm as they ap- 
pearinl. VNlio would have thought, 
.seventy years ago, that with the aid of 
the X-ruys w'c could haik tlirough a 
man’s body, that friend could talk 
with friend from New York to San 
Fiancisco, that Niagara Falls would 
illuminate cities; that street cars would 
move magically through our towns 
without any apparent means of pro¬ 
pulsion; that pictures would be sent 


by wire from New York to Chicago, 
and that by means of the boundless 
ether a solitary passenger ship on a 
desolate ocean still keeps in touch with 
civilization. 

It has been the pnvilege of the Edit¬ 
ors of tlie Scientific American to know 
the men whose master minds have 
wrought these things, and to hear from 
their own lips the story of their strug¬ 
gles and their triumphs. Ericsson, 
Morse, Edison—the whole dynasty of 
inventive genius which has made the 
nation what it is—the editors have 
known them all. 

Seventy years is a tunung point not 
only in the life of a man, but in the life 
of any enterprise. It seems fitting 
that the occasion should be commem¬ 
orated by the publication of a number 
which will review the progress that the 
United States of America has made in 
the three-score years and ten of our 
existence. 

In June a number will appear which 
the Editors hope will do full justice to 
the great theme of American invention 
—a number which will tran.sjairt us all 
back to the time when our fathers and 
our grandfathers still burni^ candles, 
when horses pulled street c.ars, when 
there were no automobiles and when 
the steam railway was a curiosity that 
people would travel miles to see. Tht; 
motion picture machine of industrial 
progress will l>e turned backward, and 
the flickering film will make you wonder 
what the future will have in store if so 
much that is wonderful ha.s happened 
in the past. 
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Which of these three 
Motor Car Dollars 
is yours? 



The too Light The too Heavy 

car dollar car dollar 


The Chalmers 
dollar 


It used to be 960 miles from Chicago to New 
York. Now it is 20 hours. 

How rapidly we shift—and better—how 
rapidly we shift our standards of measurement 1 

Motor cars have been in turn measured by 
appearance, design, construction, price, power. 

Now these things are pretty well standardized 
in all the different priced motor cars. 

The things by which the motor-wise man now 
measures is cost of upkeep. 

You can get upkeep cost down to nearly noth¬ 
ing - but not if you get what you demand from 
a motor car. 

And here comes the discussion about weight. 

Someone asked Abraham Lincoln how long a 
man s legs ought to be. 

“About long enough to reach from his body to 
the ground, I should say,” replied Mr Lincoln 

And a motor car needs enough strength to 
carry its necessary weight—no more—no less. 


Saving on gasoline and oil may be saving at 
the spigot, to run out at the repair bung hole. 

Between any two cars--there are only a few 
dollars’ difference in a season’s oil and gas cost, 
but parts and repairs cost to beat the band. 

Good tires are all adjusted to your car and 
sold on a guaranteed mileage basis. 

So you should demand that your car should 
be heavy enough to stand up on country roads 
without danger or big repair bills; light enough 
to be reasonably economical of gas and oil. 

Among this kind of motor cars, the Chalmers 
car IS supreme when you consider the cost of 
the motor car while you have it, instead of its 
cost when you it. 

The Chalmers line for 1915 consists of 3 
"Economical Sixes; ” the New Six-40 at $1400; 
the Light Six-48 at $1650 and the Master Six-54 
at $2400. 

Go to the nearest Chalmers dealer's 
and look them over. 


Qialmers Motor Company, Detroit 



Let your next Car be a 

Chalmers light Six-48 $1650 
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70k Anniversaiy 

NUMBER of the 

Sdentific Ammcan 

June 5^ 1915 

^HE Scientific American was founded seventy years 

’ ago, at a time when the United States of America 
whs industrially less developed than South Africa at 
t3ic present time. Even territorially, it was not the 
same country we know now; for California, Texas, and 
1;he great Southwest belonged to Mexico. 

During that long period of seventy years the Scientific 
American faithfully chronieled the technical and indus¬ 
trial progress which we Ai^ericans made. Its editors 
saw the advent of the reaper, the telegraph, the tele¬ 
phone, the great trans-cOntinental railways, the laying 
of the transatlantic cable, the development of the giant 
Mieamsliip, the perfection of the phonograph, the glow of 
the first electric incandescent lamp, the coming of the 
motion picture machine, the miracles wrought by wire¬ 
less telegraphy,and more recently theconquest of the air. 
What an age of wonders it has been ! What a trans- 
fonnation has been wrought upon the face of the earth I 
Surely no tale of the Arabian Nights, no fantasy of 
Jules Verne depicts marvels so amazing as those which 
the Scientific American has been the first to describe 
authoritatively a.s soon as they appeared. Who would 
have thought, seventy years ago, that with the aid of 
the X-rays we could look through a man's body; that 
friend could talk with friend from New York to San 
Francisco; that Niagara Falls would illuminate cities; 
that street cars would move magically through our 
towns without any apparent means of propulsion; that 
pictures would be sent by wire from New York to 
Chicago, and that by means of the boundless ether a 
solitary passenger ship on a desolate ocean still keeps 
in touch with civilization. 

It has been the privilege of the Editors of the Scientific 
American to know the men whose master minds have 
wrought these things, and to hear from their own lips 
the story of their struggles and their triumphs. Erics¬ 
son, Morse, Edison—the whole dynasty of inventive 
genius which has made the nation what it is—the edi¬ 
tors have known them all. 

Seventy years is a turning point not only in the life of 
a man, but in the life of any enterprise. It seems fit¬ 
ting that the occasion should be commemorated by the 
publication of a number which will review the pro- 
gresa that the United States of America has made 
in the three-score years and ten of our existence. 
In Jitaea numberwUl appear which the Editors hope will 
dnIuU justice ta the great theme of American invention 
—a number which will transport us all back to the time 
when our fathers and our grandfathers still burned can¬ 
dles, when horses pulled street cars, when there were no 
automobiles and when the steam railway was a curiosity 
that people would travel miles to see. The motion 
picture machine of industrial progress will be turned 
Ittokwanh and the fiickering film will make you won¬ 
der what the future have in store if so nuioh that 
is wondeffiil hst()|>«^ 3 ted in the past. 

. i Itsc. 
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Truck Tires Free 


If the Goodyear S-V Does Not 
Outwear Any Other 

This is to settle Truek Tire claims in a (juiek 
and a final way. Arg’uments don’t settle things, 
and comparisons are costly. 

For three months-April, May and June - 
we shall put S-V Trui^k Tires on as many 
wheels as you wish under this guarantee. 


This Amazing Wsurant 

Equip opposite wheels, at the same time, 
one with a Goodyear S-V, one with any 
other stsmdard make tire of like rated size, 
bought in the open market. 

If the Goodyear S-V fauls to cost less per 
mile than the other, we will return you its 
full purchase price, making the S-V free. 


Get this guarantee m writing when you buy 
the tires. It will cover the life of them. Then 
you will know, beyond argument or (juestion, 
which Truck Tire is best. 

A Million-Dollar Offer 


Unless the Goodyear S-V does Tli 
excel, that three-month offer reaso 
might easily cost us a million mori' 
dollars or over. But we know gives 
to a certainty that, barring acci- bulgi 
dents, the 8-V will win the.se grind 
tests. And the world will know, whirl 


when the teats are ended, that mg tir 
Goodyear experts have solved It g 
the Truck Tire problems. can't t 


Took 8 Years 

It took us eight years to attain 
this finality in Truck Tires We 
built 29 types 

before reaching - 

this one, and we 
built 74 models 
of this S-V type. 

Before mak- c \r T 
ing this offer,,we In 

tested 5,000 of - 

the perfected 
tires and compared them with 
all other makes. That’s how we 
know that you can’t find a tire 


The S-\ will win for th 
^eason^ It gi\ cs ^oll 20 per ci 
more availabli' tn-ad rubber 
gives you a shape wliicli et 
bulging, lireakmg or exeess 
grind It gives you a eom])ou 
which saves undue friction, ti 


It IS pressed on at 
of 50,000 pounds, 
auxiliary fasten- 


S-V Truck Tires 


Accept this 
offer m fairness 
to yourself It 


way to save many a dollar, 
■ the 8-V tires are free Ask 
ir local branch to tt'll you 


that will compare with S-V’s in where these tin*s and this war- 
low cost per mile. rant can be had, 

the GOODYEAR TIRE A RUBBER CO., DeA 132, Akron, O. 

Makara of Goodyaar Automsbila Tiraa 
Wa Maka OwwaUaHa. Mack, Caaklaa, ^Maawlk mi Otkar Tnaa af Tnek Tirai 
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Cord In Name - Cord In Construction 

Ihe Great Tire 

that has won the highest regard without grand- 
scale exploitation or glittering appeal for 
favor. In this particular, if no other, the 
SILVERTOWN Cord Tire occupies a posi¬ 
tion as unique as it is individual and inviting. 

For three years it has delivered a tire service with fewest limita¬ 
tions and greatest freedom from the common causes of tire 
trouble—All because of the exclusive 

TWO PLY, RUBBER COVERED, RUBBER 
IMPREGNATED, CABLE CORD CONSTRUCTION 

which involves a hundred perfected details—the logical result of 
continuous experience, experiment, and invention (in respect to 
pneumatic tires made of two plies of isolated strands) which 
we began in 1895, twenty years ago. 

fhe construction is protected by United States patents controlled by the 
B. F. Goodrich CA)mpany. 

No Other Tires Embodying the Silvertown 
Principles Are Made or Sold in the United States 

Bear in mind SILVERTOWN is the word that identifies the only cord tire that alone 
can employ the construction, methods and experience necessary for your expectations. 

Why not investigate? There’s a Goodrich branch in a 
hundred big cities and a Goodrich dealer everywhere 

“// it isn’t a SILVERTOWN, it isn’t a CORD” i 

The B. F. Goodrich Co Factories: akron, ohio / 

M. . KjfJ. Branchei and DaaUri Evatywhare ^ 


NOTE EXACT SIZE ^ 
UNIT CABLE CORD CQNETRUCTt0t4 







EHsappearlnt gUM which it ia reported aro need od German commercc-deatroying lubmarinee. 


TIm SvbmariiM as a Comaiarce Deatrojar 

T he rabmarine lu the rote trf tt ('oramerce (leetroyer 
baa prowl n ann'i'l'**' to the military world, mid 
the Uemann have again seoritl through their initiative 
Bat It won iuevitahle that thin method of attach would 
prove too expcflstve if hit* were to b*‘ made hy the 
torpedo akuie. The merchant cruft of the allies were 
not alow lit realising tlie limitations of the undersea 
boat when relying upon the nM*cl»anleal ftsh as a weapon 
of destruction, and many have been the insUni-es whore 
stgaagglng and fall speed have made It pocHihlv for the 
ship of trade to dodge the oncoming pirpedo. 

Ijattevly, the TJ-hoatahiave Iteen halting their quar¬ 
ries by laeans of gunfire and then have blown tiiein up, 
after ahaudohment, by dynamite chargee planted altoard 
where they would he Ukely to sink the mereiiantmeu 
QUldHMt But this order of prooednie has now heeoine 
Impraiidiwide hecauac of the greater alertneas of the 
flotlUa* ett'Brltlah and French destrtiyers. Accurdtngly, 
the Owtaans ore now sending the traders to the bottom 
by giuftte alone In many Itwtanoaa, and thla method 
attdek Is fhr more formidable than has hitherto 
been (WHeyed po«8»]e on the part of submarines. Its 
pnaent tdtoaa is extremely slgnltlcant, lor it heralds 
a new stage in the offensive" development of the under¬ 
sea boat 

It la a mattef of eoannoo rtsport that the German 
sahmijitinail thatigurod prowlnently In the eariy months 
at titessar aw eqijliilpaa with, two sorts of guns. One 
a aia«^ ffrtil* iwto a pedsstal 

Httwdt'a oUttUdv; and the other, a 

This 



.■im- a oallher 
lUtoiy to prove 
’A^'^jiNido heat. Bat 


again this meant expoHurc for the gun’s crew, for the 
men had to come out iitMui the deck In i)lain Kiglit if the 
submarine were running llglit, uh she would of n«vHwlt.v 
have to be, to measure forces in this fashion wltl> a 
surface fighting craft. To get under suddenly, the 
deck hatch might have to is* eloHt>d before the men at 
the gun could retreat Into the siihinorlne. 

On the ijath Of March the "Orowii of Oastlle,’’ a Hrlt- 
tsb stcaarer, was sunk off the Kcllly Islands bv the 
Herman submarine “11-28," and she was sent to the 
Imttum, Hceordlng to her crew, by shell fire lint tills 
attack, so it is reported, was not made liy 12 imund 
proieetlicH, but by shell of 4-int-li I'allber The 4-lncli 
gun fires a shot weighing In tlie nelgliliorhooil of Iff 
pounds, and surely this marks nn Imisirtaiit advance* 
in artillery for submarines The "Crown of Castile” 
tried to outdistance her pursuer and to aigiag away 
from torpedoes, but the German command<>r not only 
hud superior speed to draw uism, but he had also a 
surprise in the shape of this newest of under-water-iioat 
guns. Now this development eontlrms a rumor of recent 
motitbs that the Kaiser’s submarines were being sup¬ 
plied with bigger guas'and that these weapons were In¬ 
stalled Ih a novel manner. In fact, so mounted that 
they would not be conttaualiy exposed to the corro¬ 
sive actloa of salt water when the craft were running 
submerged. Farther, the arrangement waa such that 
the gun crews did not have to stand upon the open deck. 

We are abH) to lUostratc, from a reliable source, the 
houslHg. gttn and mount, which Is said to be Identical 
with that employed by the Gemuiua In their very latest 
and largest thhMta. It Is qolte manifest that the In- 
idallattoa la a long stride ftn-ward in making the suh- 
martne more fonnldalde and efflclent, esperfally when 
mwd ga a oaBUBorot dastroyer or when called upon to 
pot «p a flj^t agabmt 0 $ worst of her present foes, 


Hie hlgh-8js*e<l sea-going torixsln liciif' Miirc (Msm (lint, 
the arrangement shelters (he giin iicvis fniin hitIuI 
attack The particular Instiilliiihni a lili li wc nre iihle 
to show is that for a quh k-llriiig i*|siuiidci, hut tin* 
ojieratlve prim Ipics would he the sniiie for heavier 
wenisiMs, Mueh as the -l-liu h iltles whhh we are told 

The gun, with Us superiiosed reioll eiliiider ami 
sheltering IksmI, Is mounted uisai a reiolvlng issh-stul 
provhled with seats for two ois'rators one loiitrolllng 
lateral movement and the other iiiaidiiulatlng (he eleiat- 
Ing gear with hts left hand and llrliig with Ids right 
The reiohlng Isslestal, In Us turn, W Mipijnilcd hy a 
Jilunger elevator funetlomsl In means of a inii'uiimtie 
evllmler The gun-lnsHl In really the Inileli ,s)\ei. and 
when the weapon Is lowered this lover K suited wnter- 
llght against a ruhiter gasket In Ihe ns, ss at the top 
of the hatch or Imrlielle The giin iioliileis lake their 
IKSdtlons when the ele\alor Is lowered, and rise with 
the rifle when the hutch isivei lifts and the gun is 
cleared for action Tlie jiltss* can Is* elcMited ami 
lowered lu a few' sisonds. 

It lu i^rfeetly plain that an InsfallalIon of lids char¬ 
acter adds In fact and isitentlally much to the military 
powers of a snhinarine Heentisc guns of this sort enn 
tie worked in the semi-light trim a suhmarlne iuhsI not 
expose NO much of her hull or suisTstnieture and. ae 
cordlngly. should be able just so inmh (pileker to seal 
up and dlsapiiear lielow tlie wn\es for greater security. 
It Is equally evident that a dlsap|K>aring mount of this 
nature can tie housed beneath and wUldn protis-tlng 
armor of moderate thickness ami a frontal shield set 
upon the gun, thereby greatly increasing the resistance 
against attack. In this we can see the first step in an 
evolutional line which will bluie Ihe way to the still 
larger sea-gulng submarine with its npi>er works in mall. 
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Scientifle Solidarity in Wartime 

I N the Hiiiiuul it-iKiit of till' I’liltpil .States Weatber 
Bureau for ISHTlis 11 1h r(>oorrlefl, nw n iioteworibv 
example of bL'tciilllle nolliiiirlli, that iliirlnc the 
war iM'twei'U thi* Tiilteil Stales and Spain the weather 
foroeasters at VVashliiiitoii <oiilIruied to receive renular 
ineteorolii(fleal reiMiits b) cable fioiu Ihe oltlrtat Siain- 
Isti observer at llavaiia We eile (Ills eplsisle as an 
lliataiiee In vvhleh (he spirK of international comity 
nmoriK seleiitllle men (oi was It exii(!K,'rated Spanish 
IMilltem'ssl') nii[K*iirH to have Is'eii Ineoiislstent with the 
demands of patriotism I'resumablv th(> weather re 
IKirts from Havana aided the .Vnierlean (iovernment In 
the taak of iiroti>etlMK Its fleet from the Wi'sl India 
hurrlcani's which mlKhl otherwise have iiroved valuable 
allies of the Stmnlards 

In Kurojie, during the present war, the Interohaiijie of 
weather observations that pievalls In time of is^ace has 
la'cn suspended betwis'ii lielllKereiit countries, white the 
reiKirts that are still exclmiiKed Ix'tvveen frlendlv coun 
tries are withheld from piibllentlon until they have 
ceased to !«> of more than academic Interest The fact 
that (iernian meteorolodsts no loiiner receive entiled 
weather reisirts fiom (he British Kies Is said to have 
IHSTI directly responsible foi the wns'k of the two Z<'1>- 
pellus In Iieiimnrk last I’ebnmry 

It Is evident that men of science- unless (hev throw 
patriotism overboard iillouethcr —must curtail their 
habitual relations with ibeir colleagues In a hostile 
countrv III time of war, lint 11 do.-s not follow that thes< 
relations musi be lomplelelv abamlomsl even for the 
time beliiK, much less that fiilnre relations should Iw 
enihltlertHl by liitemis'rale acts and words durliiR (he 
IKTlod of hoslllllles 

The I'hiropeaii w.ir will not lust forever When It Is 
over, Intercourse will necessarily la' resumed hetWfien 
the scientific men of all ilic countries iiow embroiled 
There are maiiv sclcollllc enterprises that absolutelv 
dejiend ufsiii Intel milloiial c.Mipi.iulloii, anil there Is no 
blanch of sclem e In which sucti co-oisTiitlon Is not 
helpful Mill not main lOiiroisain sornntx then have 
eanse to rruret Ihe unit nitons shirs I hev are now cast- 
Inir whohisnle upon the vleiice of Ihe enemvV This 

camimlfpi of v Ituis'ratlon lias I.. in snine iiuarters, as 

actively carrleil on as the mllllarv and naval o[KTa(ions 
yVe are glad to learn that a few, at least, of the 
co-ojieratlve sclentllle undcrtakliixs In which the lielliK- 
ereiit countries are [lartlclpalors have not Iss'ii seriously 
disturbed by this scnsidess war The work of the Tnter- 
lintiunal latitude Oliservalorles iioes on as usual, Ihe 
(Jerman regional bureau of (he Intermitkinal Catalogue 
of Scientifle Idterutiire eonthiues to send blbliograiddc 
material to the central burt'nii In London, and the 
luembers of the International Commission on Zoological 
Nomenclatare still record their votes as In time of 
Iicaoe 


Radirnn 88 a Fertilizer 

A TIMELY bu]l«^ has Just been published by 
the Illinois^,Al^cultural Experiment station, at 
Ilrbana. In It Mwwr*. Cyril 0, Hopkins and 
Ward H. llaclu report the result* of two years' field 
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trials of radlneetlve mbetaneea applied as fertUlier*, 
and also discuss the gesenil queadon of crop stimula¬ 
tion vt»r»ui soil enricbmeot. 

After reviewing the contradictory reaults thus far 
obtained in properly contndled experiments regarding 
the effect* of radium on plant growth—a subject which 
has already produced a yolumluous literature—the 
writers point out that “efforts are being made to add 
radioactive substances to the Hat of commercial fer- 
tllleers and stimulanta that farmers are urged to buy," 
thus bringing the subject well within the purview 
of the State experiment etatloua, whose activities are 
not prompted by commercial motives An analogous 
situatlou exists with respect to radioactive waters, the 
alleged theraiieutlc virtues of which have received 
cun*ful uttentlou from the V S Bubllc Health Service. 

The aubstantlally negative results obtained in the 
experiments at Hrbana will not surprise anyone fa¬ 
miliar with previous ex]>orlments of the same character 
as reiiorted In the scientific Journals, rather than In the 
newsitapers and the po|>ular magazines We need not 
dwell ii|>on this feature of the tmlletin, but we think It 
opportune to record the stand taken by the authors 
against attempts at crop stimulation In general as an 
ordinary agricultural practice 
Assuming radioactive fertilizers to Im> effective and 
deiiendubic—which apparently they are not—the au¬ 
thors argue that "the effect would i>e that of a stimu¬ 
lant and the inerense In crop yields would be secuied 
at Ihe exiiense of the soil Thus the soil would not be 
enriched In fertility, but actually Impoverished by such 
treatment ■’ 

Tills argument applies also to the still problematical 
methods of elwtrviculture, and even to the (iractlce of 
exi>eKslve cultivation b.v means of extra dts-p titinge, 
either with subsoil plows or with dynamite 

“Even if such practices were temisirarily profitable, 
they might not lie advisable, because they tend to make 
soils poorer, and the same exiiense In limestone, phos- 
pliafe, clover, or manure, which are highly profitable 
on our common soils, would tend toward laisltlve soil 
onrlchuient and permanent preservation of fertllll) ” 
This is an Important isdnt. and one that has been 
almost universally overloiiked. We lielleve. however, 
that there is at other side to the quiavtlon; for there are 
cases In which the advantages of forcing a crop In order 
to secure an early yield more than offset the disadvaii- 
tages of a temisirary depletion of the solL Kadloactlve 
fertilizers and electrocultural pracv>HW's will luive their 
legitimate use whenever tliey become practical—If they 
ever do 

Hie Beginning of 8 New Epoch in the Motor 
Truck Indufftry 

C LO.se observers of the motor truck altufitlon In 
this country have lieeii noting several tendencies 
of Into which seem to portend an entirely new 
e|MKh In this Industry—one that seems destined to have 
a far reaching effect on the whole system of mnnufac- 
tiire, sale, and maliiteimnee of conimerotal motor vehi¬ 
cles This change is Isdiig brought alsnit entirely 
Ihroiigb is'oiiomle causoH. apparentlv, and will do mueb, 
It Is believed, to offset some of (he uiisoiiiid conditions 
whlcli hiive hi'i'ii more or less of n distiirliliig factor to 
Ihe best growth of Ihe Industry ever slni'c Its liici'fitlon 
To realize fiillv Just what this (liangc is and what 
lls causes MIC, one must go Iniek and note liovv the com¬ 
mercial moloi vehicle taisliu-ss actiiallv iM'gaii and liow 
It lias develoissl lliiongli Its short H|ian of years 

The motor Iruek industir leully laid its Itegliiuing as 
a sort of side llni' to the pleasure car huslriess Tljf 
e.irl.v manufacturers found that there was a demand for 
light eommercinl vehliles which they could readily sup¬ 
ply l>y merely fitting (heir standard chassis with lower 
gear ratios and putting on sis'clal ooiiimercUil tyiies of 
liodles III conseiiueiioe of this developnieiit from the 
touring (Sir. the same salesmen usually served for both 
lines, and not iiiilll very recent years has the commer- 
flul end Imsti thoroughly divorced from the ideusure 
vehicle line 

Bleusnre car salesmen naturally did not jirobe very 
dei'ply into the Iratlle prohlems of their proNp(>ctH They 
were chiefly interested In getting sales regardless of 
whether or not their euslomers could properly care for 
and muliituln their trucks after purchase Even with 
Ihe later system of selllug through trained salesmen 
who make a more careful analysis of each custoiuer’s 
reiiulremeiits and particular transtiortatlon proldems, 
there is still a tenduriey to “load up” mereliaiits with 
motor velileles, who, economically stieaktiig, cannot use 
or maintain them advantageously The successful raalii- 
leiiunce and use of commercial veblcles calls for skillful 
hondllng, proper repairs and upkeep, and careful, sya- 
leroatlc management. A thorough obsi»rvance of these 
requirements can only be secured liy employing pompe- 
teut, skilled drivers and mechanics ns well as providing 
a projier eijuipment for the maintenance and repairing 
of the vehlcla. Failure to carry out these obligation* 
often makes the otherwlae most uaofnl motor truck a 
veritable “White elophant" on Its owner’s bandii. 


Now, in ordar to ktwcwaftiMy, lawit. ^jlidW 
Quatm^tloiM, tha anakU uidtor trwsk ^ 

one or two vehicles only) moat do on*,.®# 

He must dther employ on* good , 

care for his machine and also own df fettt) ptN>||h^ 
garage faelUtles, or he must pay «o«Bo gnnif4 tttf Ift 
repairs, storage, and malnteuanoe. In MlSner laatahto 
his expenses are Ukely to be consldopahjy oat of pijiB 
portion to the trucking facilities received, for In vtU 
ease he really malntalus equipmout and aUlUad tktok 
sufficient for a much larger number of vahlciM than hq 
actually uaes, and in the other he most pay ngulMr 
garage rates with the relihlrmati’S profit added. 

The question therefore naturally arises, Wodld Jt not 
be better for the small motor truck user, If, instead at 
attempting to purchase and maintain refatcies of his 
own, he rent them from a trucking company either 
regularly or by the trip? Wouldn't he realty eave 
money, to say nothing of escaping the worries and trou¬ 
bles of trying to maintain one's own tranigxntatRia 
equipment? There are indications that not only the ainaU 
users but also the manufacturers themaelvee are hegth- 
ulug to see the light and are rapidly coming to an 
affirmative ccukHumIiui In the matter. 

From the manufacturer’s standpoint there la W 
question but that the present system of marjpetlng 
commercial vehicles and keeping their owners Sfttlefisd 
Is both wasteful and detrimoiital to the bast devekH^ 
meut of the Industry. The very fact that the small 
truck user wUl not, because economically he really can¬ 
not, properly maintain his vehicles, has forced the 
manufacturers to provide expensive free repair sarvtee, 
through branches and traveling repreaentativea, at 
ruinous coat. 

The large user can afford to own his trucks outright 
and properly maintain them because the neoeaaary 
Hiulpmeiit and skilled lalsir cost Is divided over aeveral 
vehicles. Therefore, the free Insiiectiou and service of 
the manufacturer was not created iirlmarity for him 
but for the small user, but he naturally takes advan¬ 
tage of U Just tlie same, to the further diacomthutp uf 
the niauufacturer It this exiieiislve featdrs of the 
manufacturer were to be cut off entirely, the big user 
would not give np hla trucks, because to him they are 
not only economtcall.v practical, but well-nigh tndla- 
pcnsable to his buslucsa The small user Is, therefore, 
the thorn In tb** flesh that Is driving the manufacturer 
to tackle the problem from another auglev i e., on the 
rentui boats. 

Theoretically, the advantages of the rental system 
apiiear very ottractlve Isith for the small user and the 
manufacturer As far ns the former la amcemed, be 
should receive adequate motor-trucking facilities at con- 
slderalily leas (xsit tlian at iireseiiL His time ami atten¬ 
tion could be devotevl strictly to his htudnesa. aside 
from the regular oversight of his traffic, schedule 
routes, etc He could secure a truck of proper capM^r 
for each particular load instead of, for tnatonee, trying 
to make a tiiree-ton inn k carry a five-ton load, as Is 
likely to be the temptation under the present oondUlona, 
and lie would lie saved a considerable iDvestment In 
rapidly depreciating equlpm«it. 

On the inanufactnrer’s side there should lie a lessen¬ 
ing of Ihe free service cost, for large ceiitrallaed truck¬ 
ing comimnles would be fully as capable of earing for 
themselves us large private owners The seHlng cost 
would be reduct-d liocausi- of the narrowing of the pros¬ 
pect field At first, dimWless the more effective use of 
all vc'hlcles under (viitrallzed trucking management 
might rediKV' the total sales somewhat, but the lower 
costs which such a system would make available abonld 
bring more customers, and consequently more demand 
for trucks 

Whether this development along rental iipes will coma 
111 the form of sulishliarv (smiitanles or branches of the 
manufacturers themselves or us separate organlaatloDa 
Is of minor tmiiortance comisirod with the sound eco¬ 
nomic features of the raiM'umeut in general. That It U 
destln«*d to play an Importimt part In the fntnre of the 
motor truck business seems evident, and It Would ap- 
Iteur to be slowly evolving ns a neceasary atffi) In the 
advancement of this Important Industry toward a flrmar 
aud broader foundation. 


Canopus, the Center of the Stellar Unlvcroa.-^’riM 
last number of L'AHtrrmomie Is chiefly devoted to the 
subject of "the glam sun l^nopus,” Though somewhat 
leaa bright than Klrlus, on aasuint of Its vastly greater 
distance from ns, Canopus Is much the larger star. Itg 
volume is supiKised to lie 2.120.000 times that of the 
sun, and Us brllliuncy 40.700 times. Walk^'a oqmptt- 
tatioiiH seem to show that Canopus actually oceoptea a 
contral position in the stellar universe, a* we know it 
The sun is credited with a distance of 489 i^-yesn 
from thla central luminary, around wUeh it is a»M to 
describe an orbit the plane of which la ga 

angto of 20 degrees to the (dattw of the gkW> 
sun's last perUstron passage i* atatod to tmw toewtod* 
6,980,009 year* ago. The whole auMcnt 4. 
highly speculative. wx w 








‘ Albert M«d^ 

^ the Boyel Aodety of Artw, EacUod, wbieb is aurwiied' 
tat dktiogtdsbed merit (at promoting arts, man- 
lHartUIW, and oommeroe, was prasentod to Ouglielmo 
^MaMxml this year. The medal was Instituted in 1H63 
«bm the l*riaoe Consort was president of the soointy. 

Etoetric Drive hi a Papar MIU.—A paper mil) at 
Maomee, Ohio, reports a saving of 9400 a month as a 
result of the introduntkm of oleotrie drive. Previously 
this min operated with steam power, uring two 100> 
hon»-power boilera. Now in place of being driven from 
long lines of shafting, the machines are individually 
drivsn by motors. Not only has this resulted in a direct 
saving of power, but it has been found possible to reduce 
Itiy two men the regular foroe of workmen. 

.A Now AHematiag Current Pan has made its appear- 
aneein which variation of speed is obtained not by means 
of a rheostat, bat by rotating the windings of the fan 
The advantage of this is that the fan may Iso started at 
any position of the winding without danger of burning 
out by merely operating a push button. The energy 
that is eonsnmed by the fan varies with its speed, which 
is not the ease with the ordinary fan When this fan is 
operating at full speed it takes 24 watts, and at the lower 
speed, it ooDsumes about 7 watts. 

BtosUk Air Brake.—Rleetrio-pneumatin brakes are 
soon to disphsoe the air brakes used on the passengor 
tiahw of the Pennsylvania Railroad. This form of 
brake has been found neoossary because of the 4fcight 
of trains made up of all-steel cars. In long trains the 
shook and surging suoompanymg tlie application of the 
fandees has proved very obieetionable indeed. In a 
twrive-ear train it tytes eight seeonds for the full braking 
foroe to be felt at the last oar. With the eleetro-pncn- 
matlo brake, the braidi^ power will be exerted at the 
same instant on all the oars, and within two seconds 
aftsr the application of the brakes, the whole braking 
foroe will be exerted throughout the train. 

Lamp Trimmers’ Safety Signal. -Are lamp trim men 
frtqnenVly And it difficult to lower the arc lamp on a 
busy street without the danger of having the lamp 
crashed into by passing vehicles. The driver of a car 
is more apt to keep his eyes on the road than to look up, 
aod sometimes the glare of the sun will {wevent him from 
seeing a lamp that is banging just high enough for his 
vehicle to bit it Realising this danger, a man in Min¬ 
neapolis has devised a signal consisting of a tripod with 
two white signal wings on which red circles are painted. 
This the lamp trimmer places on the street under his 
lamp, and then be may lower the tamp without fear of a 
oulUsioa. 

Oefl Which Rovsrses Polarity When inuminsted.— 
In a paper read before the British Physical Hociety, 
^r. A. A, Campbell Swinton deecribes a curious phenom¬ 
enon in a galvanic cell having for one electrode a plate 
of vine and for tbe other tinned copper, coated on ime 
side with selenium and vamislied with enamel over the 
remainder of its surface. When these plates are im¬ 
mersed in tap-water the galvanometer shows that in tbe 
dark tbe aino is electro-positive to the selenium, but 
when light falls on the setenium tbe polarity is reversed. 
If In place of the zinc plate, a plate of carbon or copper 
is employed, then the selenium proves to 1 h' electro¬ 
positive in tbe dark and eleotro-negativo when illumin¬ 
ated. 


Edison Batteries for Submarines.—The disabling of 
the submarine ‘'F-4” In Honolulu Harbor, the cause of 
which at present writing has not been ascertained, 
has led to tbe mirmise that some trouble might have 
been experienced with the hattories. Hhould sea wsUt 
have oome into contact with the sulphuric acid of the 
batteries, chlorine gas would have been generalod. Of 
ooorae nilphurio acid is nut the only eleelrol^ te that need 
be used in storage batteries. The Edison battery, for 
instanoe, usee a potash solution which gives off no 
poisonous gaaes when ooming into contact with sea 
water. Public interest in the Edison cell has been 
aroused partioularly by the fsiot that the now subinanne 
whieh was recently launobod, is .^equipped with 
Ulk type of battery. 


Unjr Motor for Denttsto’ UBa.~An eieotrie motor, 
even in small sisea, is quite heavy for the power it yields. 
For this naaon dentists have been using a motor mounted 
, <m a bHUiket. and oennectod by a Aexible shaft with the 
pobit at apidleation of the power. Reoently, however, 
a AdniatUto eieotrie motor has been devised tor the 
dentlat’a nae whieh is so snuU and weighs so little that it 
may Iw eoimeoted dtawotly to tks dental ohucks and used 
aa a hand tool, thus doing away with the eumbersome 
ttofMMMd tbaft. In ptaw of the ribaft a light eteotrio 
aoii gohatsirta Ute motor with a lamp sooket. The motor 
Is >0^ at tbe uttaUesit ever made for oommiiroial use. 
tto awyn fa birtAjiOttiMea. amditis IH inches long by 
in dfariMriov. It tmta only 13 watts and op- 
■ wai» »g iyt a ai^Wld at iS,DOO tevidattoiM per minute. 

itiradi or ah lOtamating current 
iAgM«wi^.4aiQfa»t^ it oan 

veaieatty by the hand. The speed of 
may tm omB^died by a foobi^pwated rheostat. 
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Science 

The Noa-magnotie Yacht “Carnegie" started March 6th 
on her fourth cruise, which is expected to continue for two 
years. During the period Novemlier, lOl.'i-March. 1916, 
an attempt will be made to circumnavigate tbe globe 
between parallels 00 and 65 dogrees south latitude 

Sven Hedia, the distinguished Swedish explorer, has 
iieen excluded from honorary membership in the Royal 
tieugraphioal Bociety and from the Russian Imperial 
(ItKigraphinal Society, on aooount of his pro-Oorman 
attitude in oonneotion with the war. Both bodies will 
probably bo heartily ashamed of themselves after peace 
IB deolared. Patriotism and science should not interfere 
with one another. 

Is Arsenical Spraying Dangerous to Birds?—It has 

been commonly reported that arsenical spraying of 
trees in New England in order to eliminate the gipsy 
moth has proved fatal to many birds, but aooording to 
Dr L O. Howard, Chief of the U. 8 Bureau of Ento¬ 
mology, investigations fail to show any such result 
The absence of birds from the regions where spraying 
has been practised oan be explained by the fact that the 
spraying causes a soareity of insect food, and the birds 
are obliged to seek this elsewhere 

A Travel Csvse la Physiography is an interesting 
item in the programme of the fortbooming summer 
session of ('olumbia University This course will take 
the form of a physiographic excursion to the western 
United States, eondueted by Prof. D. W. Johnson, last¬ 
ing aljout two months The party will visit the Devil’s 
Tower, Yellowstone National Park, tlloi'ier National 
Park, Curator Lake, the Yosemite Valley, Royal Gorge 
of the Arkansas, tbe IMke’s Peak region, and pnibably 
also Lassen Peak and tbe I^ke Bonneville region. The 
start is to be made from New York in July 

Modem Piaao Wire.—Supplanting the hard, high- 
tension strand of old. the piano wire in demand to-day 
for the highest grade instruments is tough and fibrous 
and of absolute uniformity, and when cut, it shows a 
cleaui, white steel. The piano makers have, by actual 
test, been brought to see that the softer wire has tbe 
greater artistio merit. The latter vibrates so evenly 
throughout, when actuated hy the proper degree of 
energy, that a true fundamental tone results, with just 
enough of the octavo to im|>art bnllianey, of the Afth 
to impart timbre and of the third and sixth to import 
nohnesa, and will be ampliAnd hv the sounding lioard. 

The Bediacevery of “Nephritic Wood.”—Mr W E. 
Safford reoently addressed the Botanical Society of 
Washington on this subject “Lignum nephnticum.” 
or “ nephritic wood,” so called on aecount of its supposed 
medioinal properties, was obtained from Mexico and 
widely used in Europe in the sixteenth, seventeenth and 
early eightiienth centuries. It is constantly mentioned 
in the s<<ientiAc literature of those centuries. An in¬ 
fusion of the wood in water produces remarkabhv Auores- 
eenee, and this phenomenon was observed by the Hon 
Roliert Boyle in the seventeenth century In modern 
times this wood has been nearly forgottim, scanvly a 
fragment of it is now to lie found in drug colleetions, and 
its botanical identity has hitherto been altogether un- 
oortain It is now identiAed as EyKcuhardlui poly- 
itachya (Ortega) Safford, Mr Saffoni oxhibite<l speci¬ 
mens of the wood and botanical material, ami Dr Bnggs, 
of the Bureau of Plant industry, showed the Auoreseenoo 
of Its extract in the rays of an arc light 

Agricultnral Atlases of the United Ststes.—A notable 
undertaking of the Office of Farm Management. U. 8 
Bureau of Plant Industry, is a large agncultiiral atlas 
of the United Htates, to which several other liranehes 
of the Department will oontnhutc This work will 1 hi 
published, in the Arst pla<s', m the form of a niimlM-r of 
separate monographs, which will ultimati'ly Ik' combined 
to form the complete atlas Pending the completion 
of the large work, a similar work on a much smaller scale, 
adapted for use as a school atlas of Amencan agriculture, 
will lie issued—probably this jear This will comprise 
aiiout 100 pages of maps and diagrams, accompanied iiv 
a brief text. The maps will present the following sub¬ 
jects; Relief; soils; climate; crops (distribution, seed¬ 
time and harvest, etc ), live stock distribution; size, 
value and tenure of farms; rural population. 

Pnblic Bducation and Cancer.—The campaign for 
public education whieh is now being undertaken l>y tlie 
Amencan Society for the ('ontrol of Cancer should lie 
productive of good results if the exponence of Germany 
IS any oriterion The campaign ongmally initiateil in 
eastern Prussia by Winter of Koenigsberg for the in- 
atruotioii of all people, but partioularly of women, in the 
early symptoms of oancer explained the value of the 
earliest possible surgical and medical treatment In this 
campaign the oo-oporation of the laity and the meiiical 
profession on the one hand and the press on the other 
was enlisted with exeellent results. When the cam¬ 
paign was started in the early nineties the canctr death 
rate of Koenigsberg had increased from ■'>.1 in 1880 to 
110 in 1893. The rate eontinued to increase up to 1907, 
when it reached a maximum of 139 per 100,(XX) of the 
population. Subeequont to that year the rate gradually 
deeliaed to a minimum point of 118 fur the year 1912. _ 
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Aeronauticn 

Invisible Aeroplanes —Of late there have bfven made 
attempts to consfrncl a<'roplanos of a transparent ma¬ 
terial, at least for all purposes where a canvas covering 
is used at present, s\ich as tlie W'ings and the fuselage 
One of the latest idf-as of the kind is said to b«‘ an at'ro- 
planc which iiws uri-inflnmiiiiihl(> celluloid for ilie wings 
and other parts, and when thing at a few hundreil feet 
in the air the apiiaratiis is f]uile invisible, 'according 
to reports A new miifliiiig box on the motor serves to 
deaden the sound One advantage of the transparence 
is that observations can he made m all diriH-tions 

A Reaction Helicopter. -A patent has txsn granhd 
to Alphonse Papin and Didier lloiiillx of Pans, h'rance, 
No l,l.'id,660, for a Helicopter, the improvement being 
applicable to all helicopter machines In the improved 
helicopter the propulsion is cffecUsi hy the reaction ete 
tained from jets of air iilowii into the atmosphere 
through orifices or nozzles in the helicopter, on the 
pnnciplc of the aeelipile, the single' proiiellcr or screw 
of the helieojitcr having hollow blades or wings and the 
screw carrxmg blower means to propel air thnmgli the 
hollow wings and out of the orifices 

Three Aeroplanes for (he Navy It has iiei'n an¬ 
nounced that the,8ecretar> of ItieNaw is about te place 
an order for three' hydro-aeroplanes with the Burgess 
Company, of Marblehead, Maas , at a eontraet price 
of $11,.5(X) each Bids had Ivccn asked for the furnishing 
of three or six machines, the award lo be bast'd on the 
completeness of thi' [iroposals, and the extent te which 
thi' designs conformed to or exceeded the nsiiiin'ments, 
and owing to the character of the bids it was (hs'idisl to 
contract, for only throe maclimes at this lime This 
is the first contract placed since ('ongress ajipropnated 
Sl.OtYl for aviatmn 

Panhard-Levassor Aviation Motor.--The new 100 
horse-power tv'ia' belongs lo the class of light water- 
cooled moUirs, and its lightness is sis'iired hv a judieioua 
grouping of the parts rather than bv an exaggerati'd 
hghUtiimg of tlie pus'os The V-shapti is here adopted, 
and there an' two sets of 4 cvlinders uiounteri on the 
orankcase at a 90 degree angli Water eisiling, which 
is iHimmon to each s<'t of 4 cvlindcrs, is noteworthy hy 
th(' adoption of longitudinal cooling wings upon the water 
jacket, on the enter side, wliih' the valves all he on the 
inner side or next the top of thi' motor, bi'ing driven by 
a single cam shaft Bore 4 4 irieh by .’ll) inch stroke, 
speed L.'iOO revolutions per minute, weight 440 pounds, 
which gives the weight jier hors(>-i)owcr as 4 4 pounds. 

Firing Beiween Propeller Blades A year ago—on 
April Ihh, 1914—th(> Scientifk Amkhk an illustrated 
a machine gun firing oxer the Ira^'i^ir screw on a mono¬ 
plane A German 'pnb'nl has nss'nily been issued 
describing a means of slKMituig throiigli the disk area 
of a prefieller The trigger of thi' gun is gi'ured to 
the engine so that when a blade is in the line of fire 
a lock pn'xeiits thi' gun from being oi>erat<sI Roland 
Garros m said to have ehasc'd and brought down two 
Tauben recently bj firing is'twvs'ii his pm;Hiller blash s 
The difficult) of the operation inav be judged bx the 
fact that the normal sjaed of a (infiitie motor is l.'iOO 
revolutions per minute The hiiilder of the Heinrich 
biplane also proposes to arm the machine with a gun 
firing betwis'n the blades of the tra<'lor screw 

Two Hundred Horac-power Anzani Motor The latest 
Anzani motor is one of iIk' most jaiwerful that is in use 
for aeroplane work It has 20 evlinders gniuped 
aniund a cin'iihir crankcase, cxlindcr bore 4 2 inch and 
Btnike 5 8 inch Spis'd m 1,2V> ri'voliilions |)er minute. 
Gii this txts- there ur<' used 4 groups of [> cylinders, all 
cylinders Vs'iiig of the same size On the barrel-shaped 
crankeaw' each gnnii) is spaced along so l)iat the c)l- 
inders are staggered with refi'niiice to the other groups, 
but viewisl from (he front, tlie effi'Ct is a star with 10 
fore cxdinders and 10 rear cxliiiders, while the side 
view shows each of tbe four gniups Ixiiig m a somewhat 
different plane Two cranks are UHe<i on the shaft. 
No. 1 iK'ing operateil bv all tbe rods of 10 P)liiiders and 
No 2 by the remainder. Weight of the Anzani motor 
IS 682 pounds 

Stabilizing Apparatus for Flying Machine - Vn auto¬ 
matic stabilizing apparatus, parlieularlv of that class 
in which a jiendulum is jvrovided is shown in a jialcnl 
No. 1.152,.5(M, lo t) Witlokowski of Dussi'ldorf. Ger¬ 
many, the object being to pnividi' an apparatus which 
will not lie mjuriouslv affi'cts'd hv the merlia of the 
jicndulum when the fl.vmg tnaehine ehanges its vehs’itv 
In doing this the iH'iiduluni, whieh is desigmai for 
stabilizing the living mwhine in a hmgiludinni dirx'ction, 
IS provided with a plane or planes which have a na'king 
supjMirt on a transverse axis and are so <s)nn(H>lcd with 
tile body of the flying machine ihat Ibex ar«' set when tbe 
body is inclined at a eortam angle, at a eorresismdmg 
angle in order that in each po.silion of ihi* ImmI) the 
foroea acting on the same an' at an equilibrium, such 
forces being the pull of the preis'lh'r and the resistance 
of the fnirit facies of the l>o<iy of the machine and the 
pendulum Thun m operation the air rt'sistanee of the 
jicndulum is varitai according to (lie iiiclmatnm of the 
body U) the liirwtiou of flight. 
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The European Infantryman’s Rifle 


Comparison of Mausers, Mannlichers, Lee- 

By Edward 


On the Whole the Greet MiUtery Poweri Agree 
in the Demend* They Meke of the Serrioe 
Rifle Englend Seem* to be the Woret 
Off, Beceute Her Troop* Are Not 
Umformly Armed 


Enfields, and Other Weapons Used in the W/nr 
I C. Crossman 


A* Might he Expected the Gennen Metwer 
b the B«>et Service RWe Now In the Fieid. 

It he. Been Adopted hy Other Fighting 
Netien*, Notably Belgium, Turkey, 


T UI' Hrltlsh wi'ic <'aiiKht in Iwiil wliarx* when the war 
lirnKc (lilt The) lime cliini; to the old uctltm, 
tJikeii u|i 111 IkMt, mill will! inuiiy chunBefi have unod it 
ever hliioe (los|iil(> Its wcakiichs anti the advent of bettor 
rlHeh Kiidfiillj the 1io|K' of tin automatic military 
ride iiriivfiiled them from disarnilng their truope of the 
old IxH> anil le-annlng them with a better rifle, Hke the 
ItoMK or Mauaer 

The.^ uow tiae the abort t<eo-RnfleId In the regular 
armj which la now on the Continent, a rtflo using 
chargcra of (l\e cartridgea aonicthlng like the clip of 
the iLiuaer, for refllllag the Mauser magaxlne Only 
the Hrltlah rllle, ha\lng a protruding box magazine, 
holds fen carfrldgea or two cllpa at a time, against the 
file of tiearly all other rifles like the Mauser and Its 
Amerleiin brother, the new Springfield, a Mauser with 
s<'me changes 

Vnhapplh the territorials, nr "militia," as wo would 
call them, have the older lotig rllle, giving dlrterent 
shoot lug, uiid of Course' a nuisance were two forces of 
the two hraiiehea flghllng on the same line Both riflea 
are Inferior In sliength and simplicity to the Mauser. 
The British had an exiierlmental rifle finished and a 
few reiitU for e\iH rlinetital issue when the war Itroke— 
a Mauser firitig the O'Jsil cartridge much like the Koss 
Of eonrsi, It eunnot lie used, not ladug beyond the 
ex|SM Imeiital stage 

The British Mix Their Rifle* and Ammunition. 

Morse still, the British tiave a mixed lot of amniuni 
tlon, and this might cause had inIxiiiM In giving sight 
settings and calculating the fire of troo|>s The regu¬ 
lars on the Continent are using the Mark VII, a sitllzer 
of 174 grains loadinl into the same old 0.3<KJ case, hut 
giving 2,440 f(x>t-aeconds Instead of 2,000, as did the old 
Mark VI, with blunt nose 215-gralu bullet This Mark 
VII Is a fair cartridge, but there Is not enough of It, 
and the British must fall back ufton the Mark VI old 
slvle slulT, giving lower velocity, and worse than thlr, 
to be shot In rifles sighted and with sights graduated 
for the newer ammunition 

Take, fur example, a regiment of the line, armetl like 
the others with the short I/ee, but snpiilied in the rush 
ol n hot attack with the Mark VI or old ammunition 
If the offleers glilng range and sight settings did not 
know 1111(1 reuiemher this and give a for higher sight 
setting to compensate for the lower speed of the old 
style stuff the entire Are of this regiment would be 
wasted, because the bullets would strike the ground 
short of lli(> mark Mixed ammunition, like mixed 
rifles. Is a fright fnllv liad thing In hard fighting 
The Mark VII is lomhsl with 40 grains of tubular 
cordite iiowder, a xellow, cellulold-llke stuff that comes 
In tulM's or sticks just the length of the shell space be¬ 
hind IlK bullet A Imiidle of file sfieks Is pushfsl Into 
the eaitrldge, then the neck Is formed by machinery 
and tile bullet seated In this neck 

Th(“ British h,i\e fioiight a hugt> iinmbor of the 
Japanese serihs' rifle, a m(xllrte(l Mauser manu- 
faetureil In Jiipniiese arsenals, hut fear to send 
them to the Continent Iteenuse of the great complica¬ 
tions fh(*y would add to the al^ead^ hard proldem of 
supplying the right aramunltlon for the various tyf>es 
of rlfleM their tnsips already arc using Iiuless a com¬ 
plete unit, such as a dhlslon, con bo armed with these 
rlfli-s, sending them over would merely add trouble 
The .Tupanese rifle Is 0.25 caliber , the British rifle Is 
a 02103 

Very evidently the British lm^e Iteen badly tillstered 
by the work of the despised tJerman Hhan)Mhooters, and 
they lay most of the efflclencv of these men to their 
felp«c<)ple rifle nights. 

A tiumlKT of men In every German eomimny of In 
faiitry are suppHetl with the flue jirlsmutlc teleseoidc 
rifle sights, and with th«*e to aid them in picking up. 
and niignitig the ptWSs u|>oU almost hidden foes, they do 
murderous work In’.tholr Willing 
The British have fltially resolved to meet them at 
their own game, aiMJ have placed large orders In 


America for teleocopic rifle alghta, depending moatly 
ujKin the makers of the teleacope sight for the Ameri¬ 
can army, la our own service the two best shots In 
each company of Infantry are armed with rifles 
ocjulpped with fine prismatic telescope sights, for Just 
this sniping work. 

On a well-lighted end defined objective, the teleacope 
rifle sight offers no advantage to the man with normal 
eyesight, but In picking out a partly hidden or badly 
lighted mark, the telescope sight gives the rifleman the 
same advantage that a flue prismatic field ghtss gives 
the person using It. It Is necessary merely to find the 
mark In the field of the glass, touch It with the needle 
point In the telescope field and squeeae the trigger. 

The telescope mounted on the American service rifle, 
atthongh not yet perfect. Is protiably the most carefully 
designed telescopic sight ever made Short and com¬ 
pact, It la furnished with graduated elevating and 
traversing disks for the finest adjustments In range and 
windage No other Instrument of Its sort at^roaches 
it, save the sighting telescopes used on fleld guns. Opti¬ 
cally, It Is hardly the equal of the German glassea 
The Fiwnch *' Lebel An Amusing Rifle. 

The French use a rifle, the Lel>el. that looks Uke the 
old wrecks sold In department and army sale stores, 
aud labeled Veterll or something similar to it It has 
a tubular luagazlue In the forestock Uke an American 
repeating rifle, Uie reo<dver Is nickel-plated, and, all In 
all, it Is the most nmuslng t<M>klng rifle of the whole 
collection Us whole get-up hwks crude and chlld-Uke 
Add to this a fearfully long triangular buyouet, such as 
the American army discarded twenty years ago, give 
the soldier carrying It a long blue coat Uke an overcoat 
and a pair of red trousers, and .you've got a picture to 
make the gods weak from laughter. 

The cartridge Is quite Interesting, with Us solid eop- 
per-zl ,c alloy bullet Not satlsfled with the virtues of 
the sharp i»olut, the French went still farther, aud put 
or a taiwrtng stern on their bullet, so It Is a true boat- 
shaped bullet, instead of being cut off square behind 
like all other bullets Thus, the bullet Is given a 
streamline form, which even German ballistic exports 
admit cuts down air resistance. It weighs 170 gralna 
aud It leaves the rifle with a si»eed of 2.400 foot-sec¬ 
onds. It Is quite as good as the English cartridge. The 
magazine Is loaded, not with clips or chargers like the 
rifles of the others, but by the alow process of cram¬ 
ming In one shell after another into a tubular magaslne 
like an American Winchester’s 

The Russian* and Thotr Modified Meueer. 

The Russians use a modified Manser, with ammuni¬ 
tion of the old blunt noee tyiw like the British Mark VI, 
velocity 2,000 foot-seconds The bayonet, a triangular 
one. Is nlwa.vs fixed. Is very hard to remoie. and bus 
no scabbard It In carried on the rifle at all times—a 
very clumMy. crude and senselesH scheme. 

The Belgians use the Manser, with ammunition of 
the older blunt nose type, clip-loading, like the rifles of 
all the nations save France In this system a Clip or 
charger of five cartridges Is pushed Into a slot at the 
top of the magazine entrance. A push of the thumb 
drives all five out of the Clip, down Into the magasine, 
and the clip 1« thrown away. The caliber, Uke that of 
the RuHslan and French rifles. Is itractlcalty 0.30. 

The Turks use the Mauser, of 0.30 caliber, and use to 
some extent the newer iHiliiteil bullets In this rifle. 

The Austrians and the Germans are the beat equipped 
of any of the nations lii the rifle line The Austrians 
use the Mannllcher, firing pointed bullets with a velocity 
of nearly 2,300 foot-seconds. 

Tha New Carman Mauser—Th* Best In Europe. 

The Germans use the latest type of MauHer, from 
which the American new Rprfugfleld was taken. The 
rifle, a clip-loader, weighs nine iHuinds. It Area spltaCr 
bullets of 154 grains weight, with a velocity of ogur 
2.900 foot-aecosds. The lifle In Its simple stgbt-aettJag 
arrangement. Its finish, its accuracy, sud the Ifiglt spend 
of its hnllet Is sweriof to ttte rifle of any otjier uatlaR 


among those fighting. It has a long sword hayonaC, 
usually carried In a scabbard at the soldier's belt With 
Its long barrel and long bayonet, it gives a stabbing 
length of Q feet 9 Inches with tlie bayonet on, tmatlog 
the others save the long bayonet of the FrencluMB. 

The German soldier baa eight Inches the iMttar of 
the argument over the British soldier when it comes to 
crossing bayonets, and the extra eight Inches easlbf 
turns the battle In favor of the longer. If both men are 
of equal skill. 

The Japanese, l)i true Japanese style, a petqfie Who 
lift everything they fancy and make It without regard 
to the laws of patents or copyright, make a rlBe that Is 
a Mauser In the points that are good, terming It “EsKT 
38 ” It fires a 0 2fi caliber cartridge, with pointed bnlMl 
and a vrfodty of 2,990 foot-seconds. 

The Canadians, In spite of btdng i»Pt of the foroas of 
the British Empire, cast out the ancient and honorable 
Leo nearly ten years ago, takiug the Boaa, a rifle made 
by Sir Charles Ross of Hcotland, In Quebec. Tbelr pro*' 
eat rifle, practically the rifle that aello on the AoMrtcan 
market for sporting use. Ores tha regulatloq ftSO# 
lah army cartridge Instead of the much bottar Boas 
product, the 0.280. This, of course, because of tha 
ueceesity for using the same cartridge as the British 
troops. 

This Ross la a straight pull rifle; that U, h7 U W- 
rangemeut primarily like the familiar apiral aeraw* 
driver, the bolt with the locking lugs la rendrefl by 
imlltng straight bock on a bolt baudle and aeparala 
sleeve, unlocking the bolt without the usual half turn 
of a bolt handle, as on the Mauser, Krag, new Bpiing- 
field, and Lee-Euflold. 

The Rifiee of Austria, Bulgaria and G r eeoa. 

The same principle Is used In the Majuill<d>er atntlt^t 
pull of Austria, Bulgaria, and Greece. This type ot 
rifle action is very fast, a snap back and forth of the 
wrist being snfllcleut to operate It, but it la more detng 
for a long series of shots because of throwing tbs atnUa 
on only one set of muscles 

All the other rifles use what Is called the toro-bcdt, 
a long cylindrical bolt cuniaUdng striker and amin 
spring, carrying an extractor on the head, and having 
two steel lugM to lock against the explosion, workhog 
back and forth In grooves cut In the reertver. The brtt 
Is locked by turning If a quarter round to tha right, 
revolving the lugs In l)chlnd shoulders In ttw frame; It 
Is unlocked In the reverse direction, banea tha hama 
turn-bolt, as (H>pOHCd to the straight pull rlflea ot Aua- 
trla, Greece, Bulgaria, Bwltzerland, and Canada. Tl» 
chief virtues of these rifles la the streogtii, the Mm- 
{dlclty, and the imposalblllty of jamm ing tha nioflmnlaai 
for more than a moment. All the esagifilal parta oan 
be removed for cleaning and repairs without toola. 

This is true In the highest degree wl«> the Qemmn 
Mauser, In the lowest ^ith the French Driiel ««d the 
straight poll Mannlichers. 

M'ith these magaslne rifles, fitted with ttagaattlMi 
charger loading, and having a wonderfully hlflfeTBta of 
sustained fire, the problem Is to keep the man jStviiUna 
with ammunition for nu all-day’s hot bnttl*. -Tlw 
Japaneae troops went Into some of the battlua pes *’ tjhh 
Talu and later, carrying .350 rounds of unmanlHail.lifr 
man. Tet some of the soldiers ware out cf 
by noon, The weight of 350 rounds of ttas Talsinaip 
0.2S6 cartridge is, of course, 300 ttauM tha stabi^t.^ 
each cartridge, this being 3B0 grains. Eadfit 
therefore carrying, besides hts ragolar gfM 
17% pounds of cartridges. , 

The British soldier, carrying as mochi M afiU 
loaded down, heiause of tim groater WMMM 
munittoo. Using the old type of Mgrit to 
is probably reduced by this tUna, ha hw* *1^#. 
pmmds If be takes In ,350 ronuds. With hbgtjn IJiMitil'i 
thfown Within 400 yards of each .ottMM mSSItS 
one phase of the British MpiriiUb 'thi^ 'lit* '' 

time to wmloBiah the supply- 
wswte stow as is laid down 'ill. 



; ’ The Rifles of European Fighters 

fei^flave a Range of4,200 to 5,200 Yards, But That Is Not Their Chief Virtue. They Shoot Flat, Thanks 
to Their Sharp-Pointed Bullets, and Flatness of Trajectory Counts for More Than Range in Shooting 


the old musket bullet, which 
ry a much lanter iiuuiIkt of 
ouiidH of amniuiiitlou. Thla In 
e<t»eiary «« the refxjatluj: rifle 
new ammuiiltinti mo much fant- 
r The old Noldler loaded his 
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The Bullets of the Fighting Nations 


How the Shape of a Bullet Affc'cts Its Fligfht 


T) ACK in I'Hifi tlK' (loriniitis, prjlnK around, as usual, 
■tJlli illlc cviHTinionts ic (llsciuorod the balllstle fart 
that If .MMi shaiiien Ihe how of a bullet it eiits down 
air reslslance, as sliarpenln^' (he liow of a canal boat 
to u \nehl lio« ciiIm down ttie resistance of the water 
Hack in the Wi's Col ,lae<ihH, a HrlUali offleer stationed 
ill India, had dlseoiensl this, had proved II, and had 
called the attention of (he world to (he fact For a 
half centnrv niathenialleal Kentleraen, such ns Bash- 
ford, had laid down (ho law that the javint of n bullet 
made no difference In the fllttht of a bullet It does 
make little difference in the ultimate range, but this la 
not conj»yered in designing a fighting rifle 

The (Jefinans found that so much did a ahorismed 
point,cut down the teriitte rt'slstancc of the air, that 
they.could shave down tliclr army bullet from 215 grains 
to 154 grains and still overcoiJc air resistance, and retain 
the same proisirllon of the original speed imparted by 
tile rifle MS with the old heavy tiiillet 
This meant. In (urn, that they would greally Increase 
the vebs’ltv—the sfa-ed—of the hiillet, which, in turn, 
meant (hat the flight of (he luillet would bo much flat¬ 
ter, and eifin, over fighting ranges, the chances of hit¬ 
ting men anywheraiiUong (he field were much Increased 
IKrrrtrs in Jiid(tlnt'rangc were ranch less costly, because 
the bullet did not rise high enougli to miss, anyhow 
Betting sights or changing «lght« for ebaugea In range 


were obviated, becauae ao flat flew the new bullet that 
for 500 yards or more a man kneeling would be hit 
anywhere from the miixzle to the 500-yard mark were 
the rifle sighted for 500 yards 
In other words, the new cartridge—the "S” bullet. It 
is called by the Oerinans—gave a danger spaee of more 
than 500 yards—600 yards of space from the muzzle of 
the rifle over which the bullet nowhere got up high 
enough to go over a kneeling man This la the result 
of a flat trajectory or bullet flight, and this In turn 
comes from a high muzzle velocity, and tWa In turn can 
!«' had only from a light bullet And light bullets are 
of no use If they fall off quickly from ulr realstance, 
and only the sharp point confera comparative Immu¬ 
nity from this terrific resistance through which the 
bullet has to force Its way, 

.Su<‘h Is the reason for the sliari* iwlnt bullet used by 
the Germans, the French, the Austrians, the British, 
the Canadlana, and probably the KnssUns to some ex¬ 
tent. TliF Germans termed It a "HpitzgMchmKr merely 
a pointed bullet Tt Is aometimes termed a “spitz” bul¬ 
let with a qttee^ bybrM of German and English In the 
term, antj I^RgIt|ti-flpeBkiDg people usually term It a 
‘ spltsor," a <«ort of alangy porniptlon of the oriftaal 
word But It la not a “spit ball,” our San Prandaoo 
friends to the contrary notwithstanding. 

The bullet U potoled, not unlike u neatly abarpened 


lead pencil. It looks rpilte merciful, so much so that 
up rose multitudinous fools about the country with the 
announcement that this bullet was adopted becauae of 
Its humane disposition, 

The I’nlted Rtatea-promplly took It up, calling in Ua 
new rifles, the new fipringfleld, and rccfaatnberlng 0te 
barrels to Are the new ball. The change la tbta rill* 
threw oot the old blunt none bullet of 220 grafaia atid 
with a muzzle speed of 2,200 foot-second* and gObetl- 
tuted a spltzer of 150 grains with a vekteitjr tilf 
foot-seconds. 


yards for the present spltzer, 4J00 yarda for tbh 4 
blunt nose bullet used In the Sprltrgfleid. 

But let me itause here and spear a taUacy CQU* 
among the uninformed. The extreme cangn of g ytj|| 
the distance to which It will carry when poblted «t 1 
angle of 46 degrees from the horlBontal-;h«B ahoMittl 
no bearing on Its vlrtua*. It U a by-irwdrgrt, iWt 
virtue, not aoaght for by rifle deBlgnen, not cared i 
by military mm, and ab«dotely not coneidteed. ff| 
balllstklan In mliltery walks of life came not a 
whether the bullet finally winds op 4JSOO TflfdO or 
tod# from the m iasie B the rtflo i# drafl t( fineW 
ot 46. A rifle Is no more to be Jfilt Wd 
range than a horse Is to be Judfiba b^ 
hnirlf la hit eyebrow. Extreme roBfe, m |»v« tt 
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mhotf ecfai vlMt tt In, faaisuiM It 1> sot 
of tt (umml 

ft agbtlfts tfMn ft line that bM] a 4 aiiger 
yard* Mt tbe bullet of wtolcb Aided loto 
tidft ftir tit 1,960, and he’d fall «n yottf' neok and call 
^oh tOie^Siar, ««d probably try to pick your pookett at 
the ptdtw of the new weapon. Flfteun bimdred yards Is 
oxtceate rftafe for the military rifle la actual use, but 
rery meatnuon. A thousand yards sometimes sees the 
tell opm. but often the flghtlnc hardly begins at this 
dlatftne& 

The thing for which all ballbiticlauft strive U a rifle 
that liioeta very flat over lighting ranges which lie 
under 4,900 yards, to obviate sight changes, and to mlnl- 
ffilM tite wet of errors in range judgment. After that 
the range of the bullet can go bang; Infantry fire Is nut 
even MOMtely effective—worth the ammunition—at 
raqgeft as far aa the rlflo would carry. Therefore, 
the euTeait way to prove that you don't know the first 
prlnetlilep of the mlUtary rifle Is to l)egln to talk about 
Its raaiga. The two favorite guestloiis of tlie proletariat 
—"How many does she bold? How far will she shoot?" 
Tba man that knows what Is needed asks, "How fast 
can the magaatae be recharged? How flat duew she 
sboot?" 

Now, the hannlees little shart> polut bullet, that 
promlaed to ooae through parties on the other side of 
the argument eo gently that they would hardly mind It 
turned out to be a little devil. It« evil dleposltlou varies 
with the rifles In which It la used, due probably t<t dif¬ 
ference of balaut-e of bullet, etc * 

In the American Spriugfkdd It does Just the optmulte 
to what It promises Because the weight Is far liack, 
because of Its high speed, and because It la very easily 
upset It proceeds to spin widely on lu tall when It hits 
ttasue, if nut to travel sideways like a bog to battle 
It rips and slashes and knocks things out of time by 
the ahoek it Imparts. Once In a long while It behaves 
like a ctvlUsed bullet, but not often It Is very freak¬ 
ish In Its travel Stewart Kdward White records one 
bullet that struck a beast In the right shoulder, went 
through to the left, broke It, traveled down the left leg, 
cmne out on the side toward Mr. White, and hit the 
gronnd half way between him and the auimal I 
8 o the poor soldier may be shot in the watch pocket 
and have the Imllet emerge under his left toe 
Hooeevelt was the first writer to call attention to the 
PMvlBh fltspoBltlon of this bullet. He took to Africa a 
lor of regular army apltaer bullets and aome 22()-graln 
Bcft point—dum-dum—jacket hulleta In two weeks he 
abandooed the dum-dum bullets as living much less 
dea^ than the regular spltoers used in the army rifles 
of the TJnltad States. Mr White shot 1W5 head of Af- 
rtoao game on fala first trip with the .Springfield and a 
Kl&iinilu apltaer bullet. He bagged 3W of the ISB hit, 
showing that the bullet wasted very little time in argu¬ 
ment UnderatHod nw, these are full-jacket, sharp 
imtnt bolleta, with the points untouched, and lu uo wny 
designed to break up or mushroom. They do neither. 

Jack London writas about tlie ripping, tearing wounds 
found fflu the Mexteapa at Vera Oru*—all doue by the 
little ahftrp point bullet In Its staggering, tumbling, 
spinning ctrarae through the flesh On the other hand, 
the old type* of bullets, like those used In the Kr«g. 
and In the British 0.303 up to recently, lung heavy, 
metal-tsitched bullets of blunt polut, make clean little 
holes, and give no such slashing efftvfs 

So, knowing that the Oermans, and the French, and 
the Britieb, and the Canadians—and jiosslbly the Bel¬ 
gians to some extent—all use the spltaer bullet, you cau 
see that the (lennaus. not reading English shiHitlng 
literature, might suspect from the effects on their men 
that the foe were shooting little huM-saws, not bullets 
Europeans have known for some time of the effect of 
these sharp point bullets: the Germans should, tmi 
Qneerly enough, the German spltxer bullet does not 
seem to give this slashing, ripping effect; the British 
report the same effects as those from the older type of 
btunt now hnliet, eteau-cut boles. 

Years ago the Rnaolan Bed Cross Society asked the 
Rus4an Minister of War to lugulre into-the effects of 
the pointed bullets, then used for the first rime by the 
Germane and Auetrlana. The Red Crow people alleged 
that thaw bnllata had been proved to be. unstable, to 
tip «n entering the body, and to keyhole—travel alde- 
wayo. So the evil effect of the opltmr was a matter of 
public knowledge years ago, and It seems that the 
German bullet woe not ttnmnna. 

So, Kceept for rim looks or the thing, if the British 
ohooM to noe their old Mark IV, hollow point, Zulu- 
himag ballet lootead of their Hark Vll spltser, they 
rifU he ^olttg the fiteti klndneoa—by departing from thn 
eelea of hbe oonVentttnL 

Itttflottlig teperliBeet on the tough Oatallrar wild 
flteL i hflVe kUled, with fi compamon, five goats with 
llte tldliptl|h friaa ftlmy Spriflgfllirid. Every otm died 
not .flftp Itte Wjt Ptbw m the eirecta. 
- it htt wirii a guot 

Another 

«friitttflirii iwothte ii«d 


a slash akmg the back where the ballet bit, as If he 
had been struck with a cleaver, but the bullet had not 
gone in more than enough to break the apltie; while 
still another bad a terrific slashing wound of exit lu 
the sbonlder. 

The Ntttritious SRffRr>beet 

T ub sugar-beet, due to highly eflk-leut breeding, 
yields nttder existing farm conditions the largest 
amount of digestible dry substance jier acre of any crop 
grown. Northern Colorado, during the last decade, has 
produced an average yearly crop of atiout 12 tons of 
sugar beets per acre, containing 22^ per cent digestible 
dry substance and about ».6 tons of tojw per acre, con¬ 
taining 15 per cent digeetible dry sutetaiice, or a total 
of K,20(» pounds of digestible dry stibstance |ier acre, 
If all of It could be utilised as a stock food. The Im 
raenslty of fbla figure will be more apparent when It Is 
riallaed that It would take a crop of 100 bushels of corn 
Slid 4% tons Ilf fodder is*r acre, or a crop of 8 2 tons of 
alfalfa per acre, to eiiual the quantity of digestible 
food produced by the sugar-tieet. Although such crotis 
of corn and alfhtfa are possible, they are rarely, If ever, 
produced, while the sugar-beet crop mentioned has been 
grown on an average for ten years in the vldntty of 
Fort (\)lllnB, Col. In fact, daring these years a large 
proisirtlon of the growers have exceeded this average, 
while In favorable crop years the entire average has 
been considerably higher. 

Of course, the cost of growing an acre of sugar beets 
Ih considerably higher than the cost of growing a like 
arm of corn ur alfalfa; but this is offset by the fact 
that, by means of the sugar factory. It is possible to 
extract from the beet a isirtion of the digestible dry 
substance lu the form of sugar, to’the extent of from 
two to three thousand pounds per acre. The price ob¬ 
tained for the sugar covers the expenses and profits of 
ftirm and factory, so that the remaining food properties 
ma.x he sold at prices below the level of equivalent 
Biallable foods 

At present sit of the orallable food value of the 
BUgar-bwt la not realised This Is due partly to the 
tndlfference of the farmer, partly to the fact that feed¬ 
ing on a small scale on the form Is not popular, and 
partly due to the recent eslabltshment of the Industry 
and the unevrtalnty that heretofore has discouraged the 
fact^wies from Invesring permanently the large sums 
necessary to obtain all of the food content possible In 
the most economical form 

A SobfttitHte for GhuHi in Automobiles 

F CR mativ years It has been one of the endeavors of 
automotille body manufacturers, es|K*clall.v of llmou 
slue and sedan bodies, to find a substitute for the dan¬ 
gerous glass, used as windows In these motorcars. 
Several types of “safety glass” have lieen proposed, but 
for sonic reason or other It has been found Impossible 
to eliminate the splintering glass with Its danger of 
cutting the passengers In a colllaloa In tops for tour¬ 
ing cars, on the other baud, celluloid and mica have 
also been found very unsatisfactory, and their con¬ 
tinued use has been contiuned for the simple reason 
that nothing bettor so far has been dlsj-ovcred. 

Now, however, a material has been brought out by 
one of the largest manufacturers of explosives In the 
world, under the trade-name fV/Ion, which iK)sse«.se8 
some remarkable qualities In the first place. It Is 
almtwt unbreakable by ordinary humlUng Sheets of 
this material can lie bent backward and forward many 
times, without breaking, blocks of this transpartmt 
product can be subjected to blows without showing frac¬ 
tures; it can be prtsluced in any desired thickness, up 
to half an Inch. In plates inoasurliig 140 by (iO ei-ntl 
meters In rods and tuls’s the material can be liad tii 
any desired thickness (’lean and complete'y trunsjiar 
ent. light or dark colored, mottbsl or even black. It can 
be usisi for the manufacture of all objects now made of 
celluloid. 

Its chief advantage over celliilold Is Us safety against 
Ore A sheet of cellon may lie Ignlletl by an o|h‘ii flame, 
but the burniug portion will melt and a few drops of 
the material will fall to the ground. It will not con 
tltiue to burn. Ita weight cun bo calculated for any 
desired thlckiieas and sl*e from the statement that a 
plate fiO by 140 centimeters, 1 millimeter thick, will 
welgli 1 kilogramme Tranalate<l Into inches and 
Iioands. the material weighs about 2G ounces per hun¬ 
dred square iuchea of 0.04 Inch thickness. 

Cellon Is fastened by nailing It down, thin sheets by 
sewing on; it can he glued on by tho use of "celion- 
lack." It la tated ftir telephones, electric switch liourds, 
toilet articles, windows for automobiles and aeroplanes 
and dlrlglblea (see ZeppeHii passenger shi(is>, and Is a 
lierfect Isolating material for all electric api»ratns: 
can he cut and trimmed with an ordinary knife; 
warmed In hot water and then molded In any desired 
Shape; la ImpervloaB to water, gasoline, {wtrolenm, oil, 
turpanrine, and gaa. 

Celloa-lftek, the new varnish made with cellon as a 
tea6, {WomtoM to heoeiiw invaluable as a vamiah fur 


aeroplane and balloon materials, liecause of Its usIhI 
mice to the Influences of gasoline, oil, and wiitei In 
stead of reducing the lenslle strength of these iiijle 
rials, eellon-lack Is suld to tneieiise It 

While at present Ihere seems Ittlle ehunee of tills 
material being liitriKlueed In the I'nlted stales, the end 
of the iiresent wui will iindoiihledU see Us use In 
American Imluslrles 'I'lie pr.si-ss of MiiimifiieluiIs 
patenttsl by Dr Kteliengnien, in (ieiimuii 

The Work of the “Scotia” in 1913 

T he British government has Just iiuhlislied In two 
volumes, one of text and one of dliignirns iind < luirls, 
the detailed Bclentltle results attiiliusl in lonnecllon 
with the lee iwtml of the ‘‘Seothi" In It will be 

recalled that after the loss of the ‘Tllsnlc” in .Xpill, 
1912, attention was called to the ipiestion whelliei ani 
steps could he taken to render Atliinlle steainsliip 

north of these routes, ami In (lie following s|irlng the 
"Scotia” was sent tad exisn inientalls for tins pnr|KH(' 
at the Joint expense of the Hrltlsh goveimnent and the 
HbliHiwners. The sdentlflc staff linlmksl a Indio 
grapher, a metrsirologlst, and a l)l(»logls| The expedl 
tion aunt dally wirelt-ss repoiN on the state of the lie 
and the weather to the neaiesl lajid station, wherjie 
they were ultlmatelv dlstrlhiiti’d to vessels and In the 
hydrographic and meteorological olflees of th(' rnlte<i 
States, Fanada, and Great Itrltaln The s< letitltle work 
included a wide range of Indrogiaiihh, meleomlogieul. 
and biological tnvestlguihms Fog. which Is no less 
Important than hv in the area under liivestlgHllon, 
was the Mptijts't of numerotiH olisertations, In whh li 
good use was made of uiettsirologh’ul kites The w hole 
undertaking was so suieessful that the Internatlomil 
Conferenc’e on Safct,\ of Mfc at Sea, wlthh met In 
Istndon In Novemlter, 1913, established an International 
lee patrol to eonlhiue on a larger ts-ule the wuik Inltl 
ated by the “Scotia.” 


The Carrent Supplement 

M any branches of modern science depend for their 
Interpretation and explanation on the “Ion,” and 
a thorough UDderstaudiug of loas and atoms, and their 
relationship, la Indispensable to the niodern scientist 
and nei'essary for the understanding of selentifle litera¬ 
ture Many will find the lectures on this subject bv 
Hlr J J Thomson, the tlrst of wlihh apis'urs In the 
enrrent Issue of the Kcientific Axikkuan SiM’iu.f mkxt, 
No, 2052, for May 1st, 1915, ahsoluteh ln\nlunhle An 
article (ai vor’atloual guldaius’ Is a pitrtieuliirU limelv 
toiile of modern welfare Then' Is an tllustraled de 
Bcrlptlon of th(‘ operating unshanlsin of the H ,s col 
Her "Jupiter,” telling how warships are (oaled at sea 
How the rifling of the barrel of n llrearni afl'ists the 
flight of a bullet Is explained In a most Interesting 
article, with several diagrams There Is a discussion 
of the dyestuff situation Notwithstanding all that 
has been written about the eonduel of the great war 
few appreciate how widely the atitoniohile Inn k has lM'<*n 
utlllEed and the groat variety of diflereiit tasks which 
It Is suw-essfully isTfonnlng Sitmelhliig of ihls Is t()ld 
In the article on The Motor Truck in M.slerti .Mllllnr.\ 
Service Another matter of interest is the description 
of the manufaelure of gasoline li\ ‘ eraekhig'’ crude 
oils Much has lai'ii priritisl about the (,erniati ■'Tanls'” 
aero]ilane« An ars'ouiit of the e\olutloii of Ihls t,vi)e, 
with a lumdier of diagrams Is given An imisirtant 
subject Is the formation of o/one In the upis'i atmo¬ 
sphere, and the arthle iH'giin In this Issue treats of 
exjtorlments and observations laaile for deteiintning 
this (luesllon Theie an' also artn h-s on gaseous ex¬ 
plosions, a steam-clectrle wn'cklng eruiie, the evolu¬ 
tion i>f the elements, and a isilislderalloii of the work 
of ITof Arthur von Auwers, the astroiiomer 

Hand Firing of Soft Coal 

I T Is not often that a Government bulletin allrai'ts 
more attention or promisi*H niort' real benelit In Its 
sphert' than the Bureau of Mines laiblh at ion on Hand 
Firing Soft Csml (Iiuh'r Power-I’lant Hollers It ehron- 
leies the results of actual lesis and seeks to so i)reHerit 
the subject us to ini'ct the ne<sl of men wltlinnt technical 
education 8u far us {sisslhle It avoids Hs'htiieul lan¬ 
guage, and It Is NO wordtsi and lllustruttsl that It will 
aid the work of tiruelicnl llremcn and should Is* the 
hundiKKtk of all engliiet'rs and llremeii eapablc of follow¬ 
ing printed Instructions 

To Old Readers of the Scientific American 

T he June number of the Hoientifk' Am ran an will 
commemorate the seventieth anniversary of the 
house of Munn A Go. In that tiumlK'r v\i' wish t(( give 
a history of the StuKNTinc Amebu an Old renders and 
subscribers who visited the etiltorlal ofllees in the ivast 
are requested to send ua theli Irapresslons, anisxlotes. 
experiencee, and the like. Indeed, any Information at 
all relating to the old offlc'es on Park Row w'll be grate¬ 
fully received by the Eldltors. 







Uniri b; V B Riblann 

Fif. 1.—A L«on torpedo mine shown in section. 
The earlier form. 


(Big 1 ) IS tiie earner or the two, patented In lfl07. 
Fig 3 representa Ita latest development, and Fig. 2 
shfjws how It (HM'illntes vertleally in the water. 
Tills mine was Invented by Oapt. Karl Dakar r.,eon 
of Karlakroiia, Sweden. A torfiedo mine Is no 


Pi*. Se-TlM latest type of Leon torpedo mlwe, A 
sectional dtafram. 


called because It can be ejected from a tulv- like a torpedo It does not. however, roondlng the mine. The eiptoWwi of the mine la cuuaed by tmtwet with Ow tIM 

move horUontally like a toriwdo by Ita own isiwer, but It can be set to osomatc more aprbig-preaaed h<ims seen projecting at the top In Fig. 1. 7118 mine shown 

or less vertically lieneath Uie surface at any deslreii depth In the type shown la Scats almost Tertlcally in the water. It sinks to a certain prean in^ ’ 

Fig. 1, the oeclllating mechanlHm Is regulated by ineaiis of compressed sir Ui a wdilch the propeller la aatmnaticaUy actuated to drive It ap e y iw t he ST 

chamber within the ailne. The IwUows are extended by Incrcose of water pressure the propeller can be made to begia and c*eee at any depth dattrod ' ' 

and contracted by*Its decrease Water is admitted lo the depth regulating ebawber which the mine is to llogt can Bteo be regnlatad.—Ci>rog»*ws 

and expelled frmn ft through the tube t, wWdb communicates with the water anr- VfUm StaU'» ani Ooaodo.] . 

MMKKR OF TH* -BOWV’OT,'’ AHD "0CBA9rT , 

















Kmrt nuUe 

oahAn. vommuni- 

wiatot 'he-vomMurti, hut the iwimM of oorre- 
toM »0 ip<W»eM mA«h m tictirci.] 


MfitW PMiwndiicM 

To minbw <rf tb» Stfntmnc Akuhcan ; 

■ 1 kfkvo iMu l»t 0 r«tted la s&u «ttlcl«« on o>ur 
A^aawy t^iwy»T'wlT«iw,. I wv* a a>emtM»r of tho cadot 
OtlnHUteUlMM «t PMUMVlmitit state C0U«|^, Wboi^ I 
Kn»(l«(Ki»4 a 'faw I'Mia asa. and wtiero I ranlitKl ae 
cafMta. 1 teal tbat J’oor vommente up<hi our training 
ar« tn», Miat tlie ttelulnc <?f «ut'h t:araiiM (aumowr 
tralalwi aan^ tot vfbsm) na yen doaorlbe would bo 
my tML w. J. liuua 

Kwtertt, N. I. 


JiffitMT Drill in Pbee of Oyniutflum 

To tee adttor of the Soarntme AMmicAS . 

I fcare i*ead with much Intemat the artlclea on "An 
Undeteaded Treaaure Land” and am heartily In ayui- 
patey with them, ae I believe are the tnajorltj' of onr 
people, f have woudered If the Idea had ever been hur 
iceated. teat the varloaa State unlveraldea aubniHute a 
mllttary drlH for the gyumHalnm, or at leaxt make it 
opttooai, and allowing the aaiue credlta bh for gym- 
ntahmi work. It eeema to lae that iIiIn w<mld ha of 
great benefit to the atudont and at the Hauie time give 
ua a large body of well-drilled men. 

Boulder, Ool. KaNhar tiBtii,. 


inUtMT DrUi in the Public Scfaoola 

To the Editor of the Hnwenno Auuiican 
N ow that Urn "fad" ia to talk about "whether our 
atandlag army la auffleient or loHufilelent In cuHe of 
war." 1 wldh to suggeat the following; 

Inatead of InereaaUig our etaiidlng army «o that we 
may have a atrouger military protectUm In cane of war, 
why not have mltltary drill maatere at our pulillc 
Kboola and tliua have every boy, nay from ten leara up, 
trained to military tactlcaY Nut only would It be of 
beuefit to the youtba from an athletic atatidpolnt, Init it 
win alee create a drWW rtnerve of tluim? who, aa a rule, 
voluateer their eerrlceir in caee of war 
The coat to the Uuvernuient of keeplitg drlll-tuaHtera 
at the poWte acboola would la* cornpamtively with other 
tueatka, very amuU. In order to create enthuHlaem uud 
Intenht among tlie youngatera, the forming of coni- 
panlea, regiment*, etc,, and promotion In ratik ahuuld be 
givmi to ttewe who deeerve the tuime. TIiIh will keet* 
the yosag <mea Interested In Iheir military training as 
well M the rest of their aoliool atudlea, 

However, rhla la merely a Miigg«‘attoii, and If you cou- 
alder U practical and aane, 1 will aiipreclate vour com¬ 
ment tm aame. Mabtin I /AienatiH 


A Letter fren an Old Reader 

To the Editor of the SciENTinc .Imebicam : 

It may be of IntereNt t<i ,\ou in connection with your 
anniversary number, which ) notice In soon to upitear, 
to realhse bow Imimrtant the HciEaTint Amkrkan won 
regarded by ttractlcal men In tin earlle«( .vchtn. Along 
about 1S61 or when I won on aiiprentlcc In the 

machine btialjieaa at Baltlmorts my prwptor. a inun 
named Hhlpley, showed me a copy of the Si'ik«tikic 
Ammucam and tA)ld me that I should aulwrliN* to If, as 
It would be of ajwlatance to me In my stiHlIcM relNtlng 
to the fmalneas which I exisvted was to 1 n> my llte's 
work, I folbtwed hln advice ami HiiletiTllNHl to the 
HciEUTITM’ AWUWCan awl istiitUuiml to read It for years 
with great advnutage, and 1 take pleaNim* at IIiIh time 
of nf«t to writing you to anch effect. 

WaaMhffton. IJ. C. R. q. Oitt. 


t!w Dn^ HaUt 

To ,te|» iMiter of tee BcihMtmr AjamucAw: 

A iBOte credited t*y you to a tohilcatlon of 

the iRlftM {‘libtto El^tb Service, and concaru- 

Ing-teo ate Of oaeeotlc dru^ ta likely to give a wrong 
VkUKlldlag teo pMvulenoe of thte otmdltltm, 
at ilw» iMilic Health Iterrtce 
te liatA oft date whldb Imto aluce been greatly ex- 
tenijtod,'', 

OftM* tea pn amt kyatem teeretn alluded to, our data 
iiftMfl ;tat .ahoir. alwttt SAW mMIcte of the opi- 
^ teta te abcMb one half of the 
Id jmaatblly Oron a smaller pro- 
kte iMw about per cent of 
t te* If we aa- 

ka duly «tMI teWe proportion of 
^«t»dat Slaam kddlcte 
m agricab 
h ttora free from 

te« prwwure 

M7,> 



SdENtfFICAMHflCAN 

000 addteta el tee optetaa alone, u la safe to say teat 
there are DOQ,000 addteta of the oplatee In the United 
statea, and that teey annually uao about 10,600,000 
worth of the dmga unneceaaarlly 
Thte la very different from the 2,000,000 at which 
the figures have been set by Homewhat Nensatlonal 
writers, but It ia bad ciiougb, mm the addict of the 
opiates Is ordinarily to be claHMisl as a defective. The 
Harrison Act restrkitlug tralti<‘ In these drugs won not 
ItaNsed a moment too soon, and nppearM to have a<- 
compllshed an enormous amount of good, for. under our 
form (rf government, only national leglslatl.m <iii this 
subject will absolutely prevent llllctf lrutile In IhcMe 
drugs within the Htates. 

Tlie kViod and Drugs Liepartment of Teniicsse*' In the 
enforcing agent of this law and the tlgiires given above 
are taken directly from our liooks 
Nashville, Tenu. I-oi ius P. Hhown, 

Kotsl uud ImigH t'oiniulssloncr 

Mtale <if Teiiiu-sHee 

CanatruetioB of Selenium Cells 

To the Editor of the Hcwntiwo Amebican • 

1 iKrte your article on "CoiiMtnicttng Helonlum Pells" 
In the Ht’iK.vrrrtc Amebican of Febiuarv 27tli, IStlfi 
Having constructed selenium cells for the past eight 
jeur«, I think a few remarks from the |ten of a man 
with this exiierlence will be of interest to your reailers 
In the alHn'e-named article ><sj mh.v that seteiiliiiii cell 
•siusliwtors "will not employ any other metal than 
platinum” Permit roe to correct this statement <’ot> 
is»r and nickel are use<l exteiislveU on atrounl of their 
lielng cheaiier The object of using (ilntinuni is that 
selenium forms st-lenldes reudllv with all metals c\ce(it 
hig platinum It Is thest* seleuldes that make the cell 
InHeiwltlve and uselcHs. 1 have made wveral hun¬ 
dred cells, using colgier, ami 1 have never had anv 
Irouhle with them; fhev are all in practical use to this 
very day 

Exi>erimenters dcMlrliig to make selenium cells slioiiUl 



not make use of a slate t^ase. as the metalUc veins 
sliort-iircult the cells Tlic liest jniiterhil I find for a 
base Is either soaiwtone, mica, or isircelatn 

As explained by the writer in a recv'iit Issue of A.icc- 
triial Kj'ftenmeHtei, a selenium ts-ll of the "BldweH” 
tM**' con lie mode by luking a slab of the above named 
nmteiial, btfilar shape, 2% Inches long and % Inch 
bismd. and lieglunlng at 14 Inch from one end, wind 
round It In the form of a flat spiral some No -Ki oopwr 
or nickel vtire The plteU of each turn of the spiral Is 
inch from Us ncighlHir t'ontinue winding up to >.J 
Inch from the outer extremlt.v. then fix the two end.s of 
the wire, by )Ms)dng them through holes dulled in the 
slab Now take a second wire and carefullv wind this 
on beside the other, thus forming a second s(ilial. the 
turns of which ore mtdwa.v hetwv>en those of the orlg 
Inal one Fix thla us liefore dig 1). tlreut care must 
be exercised that the tvvo wires do not touch each other 
at any isilnt. It will lie well to make sure liv testing 
this with a telephone receiver. 

For the Mucceedltig oiierathm a retort statid at least 
16 InclMvi high te convenient. Fix the ring 16 Inches 
aituve the base; on the pedi-stal place a Itunscu buriu'r. 
On this ring (Ktg. 2) lay u flat nheet of brass bich 
tldck, and on the braas a piece of mica (to save waste 
aelealam). Place the embryo cell on the luicii plate, 
having brought the Bdnaen humer close under the 
brass, melt a tew gralna of stick selenium In a small 
spoon and let four of five dro|M fall upon different iwrts 
of tht' cell Hpreod the xneltad selenium evenly over the 
surface tvtth a place of tolca, a steel knife or spatulu, 
and at th* aame time praaslBg It well between the wires. 

DiHteff titk proceaa the temperature must be care¬ 
fully ragHlaMd by ralateg or lowering the temperature 
of tiia BnOMn burner. It the temperature 1« not high 
enoQgb tea aal«a|ao wlU l»«gl« to crystolllae; If too 
httfb tea aatontitti wlU collect la dropa, being appar- 
miOy tNtt Rw aOrtMe of the tell Tbe tem¬ 
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perature ahonld, In fact, he Jnet above the fusing jKilnt 
of crystalline selenium When a smooth surface Is ob- 
talnetl. aulckly remove the cell with pliers and let It 
cool Its surface will now bo smooth and histroiis 
The cell must next Is- uiinouhsi. The hrnss plate 
Ix'lng cool, lu.v the cell upon If again, and adjust the 
hiirncr at Its lowesl isissllilc point iiie selenium will 
soon liegin to crvstallli'.c, as evtdenc-ed by Its surface 
assuming a dull leaden appealnmi' (If ervslalllv.atlon 
has not iH'gtin in five mlnnles, raise the burner an Inch 
or two ) In from live to ten minutes tin- whole of the 
selenium should la' crvstalli/ed I'lieii graduallv raise 
the burner unlll signs of fnsloii just begin to appear 
This will probably take place when the llaine Is wllhin 
thrt>e Inches of the brass Instantl.v remove (he hnrner, 
and In about ten seconds re-crvstnlllzallon will i«’i-iir 
Novv tlx the buiiier % Inch below the polnl al which It 
was when fusion coiurucnced, and let It remain for four 
hours, merelv looking at II from time to lime to ascer¬ 
tain that, owing to inerease of gas pressiiie or oilier 
ciinses, the heat Ims not Iss-ome too great \f1ei four 
hours, begin cooling bv lowering tlie buinei an Im h or 
tvvo. and repeat Ibis oiSTiillon everv ten or llfleeu min¬ 
utes. until tlio burner Is at Its lovvi'st point Then 
slightly lower the gas flami' at short Interv.ils, until It 
Is liimlly exlliiglilshesl When the brass plate Is luilte 
evsd, the cell lua.v Is* reiuoveil 

A e«‘ll made In this manner Is found to have a reslst- 
niKV In llie dark of from .''Si.iMXi (o ItkItkHi ohms 
New Aork < Ity Samcki WnN 

A “West Point” for Non-commissioned Oflicere 

To the Edkor of the Scientifk Imfrii an 

All hut a few extreme paeilli'lsls will iidmll Unit tlie 
I'lilted .Stales Is not prois>rlv preiaired In a mllllarv 
wav for even Ihe smallest win einergi'iicv Ml hul a 
few extreme inllltarlsls will admit that the riillisl 
.States (bs>H not ne(“d an ('iiormous stiiiiding arinv He- 
twet'ii these two extremes, is not Ihe following plan 
senslhlc, logical, and praclical' 

Should war Is* declared, llu* graduati's of West roliit 
will prorlde nnil(*rlal for oltleers of Ihe vc*rv highest 
tjis* and training The voung men of tmerleu between 
IK and 40 will pioiide iinileilal for tin* coiniinm soldier 
wfoiid to none in the world i'he great lack will Is* In 
the lion eominlssloiied oHIeer 

I think It will Is* adiuliled lhat an iirtiiv of ris-iutts 
can Is* whipped Into form hv a WesI I’oliit olllcel In a 
very short space of (line when he Is properlv supisirted 
by iioii-coniiniNsloiKSi ofllcers I ism the siipplv of non 
(siuimlssiornsl ofllcers will t1i(*refore (le|M*nd the (pialltv 
of the Amerlenn nriin and tin* length of time m'cessarv 

1 wish to suggest the organlzatIon of a second West 
I'olnl" for tin* training of non commissi,med otHeias 
Men slioiild Is* admitted to this aeademv upon the siiiiie 
coniis*llth(* basis (hat Is r<>,nilreil foi admission to West 
Point iiicv should Is* rnilmsl to hecomo propel h eoiii 
lilemenlarv to the regular commlsidoned oIIksts iin*v 
should Is* (sliifaled |o laki* , barge of (he hnmblei t-isK-i 
of vvar-the digging of trenehes (he throwing up of 
fortltieatloiis, bridging rhers (*tc The\ should be 
traliKsI to drtvi* engines and automobiles to giibh* aeio- 
plnnes, to ens't wireless stations i'hev should Ik* mmh* 
adei>t, as a matli*r of eoiirse, in inllltarv dilll In short, 
tliev should he isliK'iited sclerdlllcftllv to Mil lhat humble 
but VMstlv Important place in ariiiv uianagi ment wliieb 
lieretofore we have left to eliance and costly e\|s*ilimts* 
Hul - and ln>re Is the real merit of tin* pro|H,sed plan 
--thev stnadd be so tslnealisl dial the knowhsige tbev 
acquire in die arts of war may be (Miindh valuable to 
them in (be arts of issiee Instead of lialiiliig them 
sidelv fur a war dial niav not tome in llieli geiieiadon. 
(bell training should U* sm li dial diev will leave (In* 
Instltudon ts|ulp|Hsl to take a sklllwl mans part In die 
industries of the country 

111 payment for this eiliieadon, diev are lo Is* siihjev't 
to the call of theli (lovernnieiit Thev uilglil even 1 m* 
r(*qiilr»sl to s)s>nd a short lenn of veins In the regular 
army But, de|s*iid uiKai It, If onr (iov i*i iiinenl will 
evjnip men with such a training no reiisonalde rciuliv- 
ments of servltx* will pn*\ent Ihoiisands of voiing men 
from comiietliig for Ihe opiioitniiltv to enter such a 

With tralniMl and i*x|M*rlencxsl olI1e»*rs and noii-cora- 
uilsslomsl snhordlnales, an Vmi'tlean army could In' 
mobtllzisl and tralnevl In an lncri>dlbly short simce of 
time. Then let the (kivernuwmt work more elos<*lv with 
our iiafloimi giisnl, compeiisatliiK the vouug men vvho 
are giving their time ami energy to this tlmnkless work 
1/et a system of medals be provided for ex,vllenee Id 
sbariislKM.duK by clvlllaua aud for mllltarv drills by 
oltlEen-bodles, 

The result of thla would surely Ik* die creation of a 
great army of iieace which could at short notice be 
tranaformod luto a vaat army of war that would cred¬ 
itably represent and defend the peaix* and dignity of 
the United Staten. Ft' Butleb, 

Secretary, Chamber of Commerce of Kalamaaoa 

Kaiamaiou, Mite. 
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M KDH’INK and Mirsfan have bad a vpr'v M<»rl<nia 
task h(>) iM'fdic (licni In the liamllliiK of the \ii«t 
UoBls ut wounded men In all the lielllkereni ariides It 
Is to the credit of the uieriilverH of the heiilliK; lirofew- 
hIoI) that hotti as indivIdualH and orKunlKeel hodles 
the\ ari' eo|ilni; i oiiiaifeonah and 'alselt with the Krent 
iindeilaklnc ho suddenly tliniHl u|)on them So far an 
known lhe\ have never falUnJ to ntve their Samurttan 
care liiinartiallv t<i friend ntid foe Soiutsfiie has said 
that the inrathe art Is the onh iireaeiit-dav brunch of 
Hclene(> which 1- lienikn to all men alike There iw aore 
need of aoiue lienlKii Inllnence In the terrible atnigitle, 
for the Injured men alread.v under care uinv lie far ex- 
oeetletl In numbers by those wounded Iti the comliiK da>n 
of the war 

ttulNlde of inoculation for tetanuH It 1h Mtattal that tio 
Htrlkliigly new treatment has ho fur upp<‘ared tn the 
care of wotinda and dlaeuae, titilesH the var'eltie for 
tjphUH Jiiat annoiinced ahottld jirove Us utllltj The 
work done haw been lariteh the upplicutlon of the ad- 
vanceH of medlcftl and atirglctil aclence In the cure of 
the urdluar} alliuentH and iiccldentH to which niaukind 
Is liable 'J'lieae udvanccK, though, have of late years 
been ven great There Ih alM)ve all the advance, moat 
ImiKjrtflnt lii surgery, lii the prevention of blood poison¬ 
ing, there are the inereased knowledge of sanitation, 
the use of the Ufintgen tavs, and the l>eneflts arising 
from other na-ent discoveries In the art of heetliig 
(•wing to all these litiprovements, we are told, targe 
nutuheiH of the wounded tire rupldlv curevl and returned 
to the front 

It is not at all Htrunge that the medical and surgical 
skill of times of jieaee should Is- so successful In the 
era of war Kheumatlsru pneumonia, and typhus are 
7iiuch dreadtsl dlsi uses of camii and trench life, and the 
treatment of fractured bouea or other lame Injuries bv 
shot ies»>mhlps thal of accidents to the hones in ordl- 
nar.v life The imsiii olijist in the snrgerv Isith of wai 
and pesee Is to i-estore as comtih’tel.v as rmsslhle the 
natural fiinetloiis of the Injuied iiaits, so that the im¬ 
provements In the ti'euliiieiil of accidents mad(> of late 
years can now he Impplh used lo shorten the soldier's 
convaloseenoe lleai light and eleelrktlv, which have 
all theli successful applUations in medical and surgical 
science, have been lunied to good ticioiiiit, and me- 
chanb o-lhei iiji.v lias proved of mm It vahic, csiu-clullv in 
the afler tieatment of ininries whidi leave stiffened 
joints 

The melhods of mei hanleo tlierupv are not largelv 


used In the T nlted Htotea This system of treatment 
had Its origin In Swetleii uml its theories have bewt 
largelv develojted In that country and also In (lermany, 
where the use of machinery In tl>e cure of Injnrlea to 
the Isines, nerves, and musclee Is widely extended both 
In hospital and private praotiee I)r, Charles H Jaeger, 
the well-known authority on mechanlco-therapy, states 
that, In reply to his limulry, some six hundred Institu¬ 
tions and physicians In (iermany said they need medlcve 
gvmnastlcs lo hasten convalescence not only In affec- 
lloiiM of the Joints, but also, in manv liistaiices, in 
diseases, as pneumonia and pleurisy, and after opera¬ 
tions not referring itarticniarly to joints Moat of them 
had been using this treatment for a considerable period 
of years, and convateacence. In the general opinion, was 
decidedly shortened thereby One reason for the large 
use of mechanical methods in the treatment of Injuries 
In Oermanv Is the coropulwvry state Insurance of work¬ 
men, which ohilges the employer to bear the greater 
IMirt of the exiieuse of Illness from accidents This 
naturally Irads the roaster to seek after methods for 
shortening the duration of the workman’s Inaction, and 
Oermans declaie that meehaiilovetherapy has proved a 
good way of detecting tin* la*y worker who wants to 
live off the Insurance fnnd 'This form of treatmant 
iH-ing of such general use In Germany, It la not snr- 
prlHlng that the military hospitals there are largely 
e<iulpi»e<l for It, as the Illustrations show, a provision 
whicti now stands them in good stead 
The mechanical treitlnient is generally an after- 
treatment, although U may begin Ivefore tire Injured 
Isme or joint Is entirely healed It Is haired on the Ides 
that lack of use leads to lack of nutrition and atrophy 
of the part, and Its alms are the Improvement of nutri¬ 
tion ami Ihe maintenance of functions It seeks to 
attain these ends by massage and gymnastics Various 
kinds of machinery are nsed which have different meth¬ 
ods of mulntalulng movement, hot the force of all Is 
adjiiHlahle and the movement Is detlned The move¬ 
ments are active, the patient taking part, passive. In 
which the iwtlent Is acted u|Hin without his own exer¬ 
tion and resistant, in which the machine exerts a regu¬ 
lated resistance to the action of the iiotleiil in these 
c\ercls<*H the iwtient stands, sits, or lies, uts'ordlug to 
the treatment required, ns may Ik* seen from the lllus- 
liations Among the apparatus used Is machinery for 
Is'iidlng, Htreteblug, or rotating various joints which 
may be stiffened from trench-rheumatism or from a 
w ouud, luachlnery for expansion of the lungs, thus per¬ 


mitting better oxidation of the blood after a shot In tbe 
breast; machinery for producing mechanically sneta 
operatloiM as {lercusslon, friction, kneading, or vibra¬ 
tion. These last operations are also performed by 
hand massage Hand massage is one of the enree of 
antiquity revived and aclentlflcnlly developed In the 
latter part of the last century, Tbe soldier of to-day 
has the benefit from it once enjoyed by the Homan 
h-glonary. 

Other aids employed to hasten tbe cure of aoldlera 
eager to be back at tbe front are electric light baths, 
currents of hot air heated and kept in motlOB by al«e- 
trlclty, aud electricity In various other forma, as dlract 
and low-frequency currents, which aid In overcoming 
the paralysis of muscles or nerves caused by a woond. 
All men who are hurt In a war are not necaaaartly 
wvranded In a strenuous life calling for vlotsnt exer¬ 
tion many ordinary accidents may befttll them, or they 
may be stunned or otherwise Injured by the wlnd- 
cuncusaion of tlie huge shells. 

To-day plastic snrgery allows tbe preparation 
stumps which can support artificial addltioua much bet¬ 
ter than was formerly the casa Maimed aoldlera, tim 
melancholy aftermath of war, are not now condemned 
In as great measure as In pnat timaa to inaction and 
methods of earning n living that are only modlfiad 
forms of beggary The belligerent countries are already 
trying In various ways to meet the problem of 
plug the crlidJles of war for their new oondttlona of 
life. In Kngland convalescent crippled aoldlera a» 
l>elng placed In homes for crippled children, where they 
can learn snltable wa.vs of earning a living. The care 
of maimed soldiers In Germany waa aaaigned laat 
August, only a few days after hosHlltlee were declarad, 
to the German Koclety for the Uare of Cripplea, whlcfa 
Immediately l>egan to make plans for work on a large 
scale In connection with the authorltlea and private 
benevolent organisations. This journal gave gome tc- 
<K)unt not long ago of a lKK)k written by a one-armed 
German, who wisheil tn show German soldiers similarly 
maimed how to wait on themselves. The same desire 
to help those of like allllctton has led an Kngllsh officer, 
blinded In Ihe Iba-r w^ar. lo undertake the teaching of 
the lndei»endence he has gained to mon who have lost 
their sight In the pres*-nt struggle 

Although science and devotion to the task have 
wrought so many suecesaful enres In this war, there 
are Injuries which still l«ffle them. A doctor In an 
American boapUal for the wounded Is reported to havw 



Apparatus for breathing gymnaatka and pan- 
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« 4 iid"t]Mi 4 ,tl«e «teff,lMd IMd tusxt to bo alidotitltHil ouwb. 
Wb iBidaoBto tint MMfe ptilcnto *re apt to die 
Mbc* nadiliif the beae boepltaL 

Tb» Qwtnmiu^a CMniMttikn for • Naval 
DM«lUe 
By C. OlMMHiMh 

lUI Brttlah War OAoe tranaferred, aome time aRo. 
all Ita annjr cUrtctble* to the uavy. In ooUcltlDR 
Mda &r Mval <lirlaU>le(« the American Qorernmmit 
Mena to hare been aalded in Ito poUcj' toward the long 
' m alto te fl UjRbtoisttian'atr machine by the Identlical con- 
aMerattotW WhMl inlhienoe the British—that only 
dtrlftWes may be depended npon tor Icma-range over- 
Ma work, TblM theory la hrlUiantly vindicated by the 
German naval JtappaHna. AccordInR to a recent authen- 
tlo atatement, they emlee about over the North Bea an 
t£ It wcore a min p<md and simply shoot down tntertor- 
Hw hoatlie maplanee. Thin must be borne In mind to 
appnetato the published conditions of the American 
dl^We cemtest 

Appropriations by Oongrean are scanty, even for inex- 
pemdve aeroplanes, of undonhted utility, and with the 
memory of the sonsatioual failure of the larire Britinh 
naval airship "Mayfly” stilt sufflclently fresh, It U not 
snrprialnR that these oondltlonn ask tor a "sample” air¬ 
ship of pigmy dimenalotM. as dirigibles go. But It Is 
rather misleading, when the Goverument calls this a 
Vedette type. This French term means osHentlHlIy a 
SBaatl army dirigible, a "disguised aeroplane" of |hort 
range, almost ae easy to provision, transport, store, artd 
operate, but alno of marked simplicity. Any reduc- 
tlon of the "aerial dreadnought's” resourcefulness 
finds there no more room than In the average aeroplane. 


realise ou a similar displacement. But in thla way the 
first Amcrloan naval dirigible, except that It will fur¬ 
nish a teat ot technical skill, materials and workman¬ 
ship available in the United Btates (the clause stipu¬ 
lating continuous Government inspection of the mate¬ 
rials and the building pr«>ce8M seemts very wise) will be 
useful only as a training ship. (The stipulation for a 
numerous crew seems moreover to make this special 
purtMwe clear.) But the conditions will not In them¬ 
selves guarantee that the winning design may also he 
a proijer stopping stone and mtslel for larger units 
They rather seem to invite the reverse. OItvIously, for 
instance, the lightest aeroplane engines will Is' equal 
to a run of only two hours, and the teui|>tHtlon Is great 
to d<slge in this way - de<'ld(slly issir dirigible practice 
—other dlfllculUes of getting the most <mt of the allotted 
weight. It would be a very complicate*! unilerlakliig to 
ponder all the advantages and disadvantages of a hun 
dre<l different compromises to comply with the exact 
Ing conditions, but It may Ijc safely stated that they 
generally tend towanl the small, sturdy Kritlah •‘(Jri*ek 
la«tter Type," with mu<-h lift for Its dimensions, and 
permitUng of a good deal of useful equipment, such as, 
for instance, the swiveling proiieller specially de 
manded In the American competition, hot slow and de¬ 
cidedly no model for enlarge*! tiidts B|iee*l Is the 
[irlme requisite In a dirigible, tH*cuuse head resistance 
Increased with the source of the vel*>clty ami a true 
Astra-Torres Vedette of f*irty miles an hour on 15« by 
27 feet has aotuall.v pr*iv*Hl the best iu*slel for enlarge¬ 
ments It Is easy to make use of the extra lift galne*! 
by Increasing th<> slse for supplying any amount of 
equipment, but to hnpro*c Inherently slow speed b\ 
mere enlargement Is a rau<’h less effhdent proceed 
lug, In any tsmipelltlon The system which fn*ors 
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render Its cHptim> and control comp.'irntlvcly cukj I'hc 
other patent waa issu*'*! In 1P11 t(i K. Ilni gsmtillei of 
Krelcnsen, Germany, for a *-Hrtrldge tUl*'*l with a iiilv- 
tnre of capslcliic In an ImiiKsllntcly gasltlahlc foiin tor 
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the task of gathering togidhcr from *11 on-s of pci lodicalh 
the dt/jccta mtytilita of the lll*“Ta(iire In whicii Im Is 
esijeclally Interestisl, and, to make matters worse tlmre 
Is always a certain resldiiimi of such llteinliiri' that 
esOHlies his vigilance on account of Its out of I lie w'ay 
place of imlillcatlon 

Hence, the aiivent of a new scleullltc iicrhslical is not 
hailed with geticral satisfaction iinli ss then- .iie wry 
Mp**clal reasons to |iistlf> its evisteiice Such nasous 
undonhtedly uuthoilz*- the apis'iiriinec of tlic moulhlj 
Proreedinpn of the National Aeudeiuy of Si Iciu es, wlm li 
began publication last .lannarv In fact, the /'iincit- 
inpn at once takes rank among the fe\/ jouiniiN that 
arc Indlsis-nsahle 

Not long ago we gre<-teU tlx* iiisv /nuitwl of the 
Washington Academy of Stdeiices which so Milmlruhlv 
epitomizes the iir*jgress of sclenc*' at the ciipit.il .u the 
nearest approach jet realized in ApicrJca to an iiiu- 
logne of the Paris Comptes undir This cliiirnct«>n/,a- 
tlon may be even more ajilly iiirdled to the new organ 

of the National Aeadeiu* Its aim as ... "will 

Ih' t*> furnish a eomprclicnsh* siirNcv t.f the more im¬ 
portant resnlts of the Nclcntlllc reseurch of this eoun- 



Motor-driven apparatus for masMge of foot and back and percaosion of arm; Medico-mechanical treatment of members stiffened by wounds; pasaivc exlen- 
to loft, convaleocent on riding apparatus. sion of knee and trunk. 


Renard, the ingenious designer of flic first true dlrlglbU', 
"La Franc*” of 1R84, excused Ills failure to fidlow up 
bis sDccesa with these wiatls "What arc two hours! 
A dirigible which cannot jiUiugh through the air for 
twenty hours Is uaeleas " Kcnanl’s o|>iiiton is revived 
III reading coudltlona which usk fu- only two hours’ 
running at full speed. 

In the true Vedette type every irthcr advantage Is, tor 
good reasons, Ha**!!!*^^! to vital radius of action ami 
speed, both so dlltlcult to attain with a sitmll dlrlglbl*'. 

Far from being a Vedette, the airship alin«>d at by 
the Government’s conditions ic^hle to iKssimu a "nilnlu- 
tuw aeppelitt," not the Jfaat. by religiously *>beylng the 
nuitotidletMted “full crew law." From the four-men 
crew of a Paraeval Vedette of 128 feet length. 25 feet 
beam; a ISodlae Vedette of UM feet length. 28 feet beam ; 
an Aatrn-Tnmw Vedette of J56 toct length. ’27 feet 
beam, with dteptacemmits ranging from 1^2184 to 54,740 
euWe feet, to the eight men crew demanded for the flrst 


united BtatM naval dlrtglMe of ITS feet length, 35 feet 
beM» fond correapoodtng dlsptaceraent with a Parseval 
bklil of ttl,lllR cttUe feet, with a Rodlac hull of 80,727.51) 
ctflUc Wet, and on Aatto-Tovres hull of 78,626 cubic 


toejt) le itot a ehort atop. But the conditions also call 
fiK M iticloma oar to oferve .M a boat. What that Im- 
peliiw Ih* fieidgiWM Bruoker's teapHtlanMc airship 
iMlto fotilM tiMit. 'I%«h mtwt also be ewlvollng twin 

S loibto iHiftoofiet control. eoWbloed with 
idthMi, iwfl inototM, moortog arrangeiBeots. 
r IWretoM and Ughttoff equipment, and 

tiiklinM tNdMl Maton mval dirtgHde Is to 
IIKti ' aAoiMi' MnthMMiMie. to off- 
MV wm vMUHbDt denafliff* the apeed haw been re- 
the-mdlaa of action 
. 4trW «»* mid «£< whkt « ttwi Vedette could 


His>e<l taiiil Incidentally a wide radius of action) m*ist 
for any given sis** sh*mld Is* put at the highest jire 
mlum. While there seems little doubt that the sub- 
uiltte*! designs will n*>t Ite ju<Ig<**l uier<>ty by their **los<* 
eonfomiatton to the eonditioiis, hut by their general 
e\<*ell(*iMH*. there Is less UNSuruiice of <H>iniH*tltors n*il Is* 
lug guhUsI too much by the mere cmdltlons They woiibl 
Is* Justlfle*! If the e*>m(s‘tltl<tn w<Te *iiily for the b**st 
training ship In a training ship tin* prlmlpul merit 
does consist of providing on a small *Ils|,lacement the 
a<H-*)mm(Hlations and the *>qulpmeiit of a large craft 
But 111 this way It lM****jmeM iiihcn'iitly a pisir nuslcl to 
ciilargi* In the details of the tondltWais due *smsl*lera- 
tl*>u has licen given to m»sl«ru experiences. The Im- 
portan«*e Htta**hod to m<x>rliig the ald|i l*» a mast In a 
flft<>en mile wind, and to Its ahllitj to weather a fortj- 
mllo gale while thus aiM-hori>d deseives siss*lnl eiwllt 
Perfe*'ting atwessories furnishes likewise a stepiiing 
stone to enlargod units where they are Indispensable, 
only of less Importanee than liisurlng H|MH*d t'ompll- 
catlons are even easier ou a small B<*nle owing to the 
relative strength of materials Inversely luereasing with 
slae. 

. Se<c«ll«d HnniBDe Bnlleto 

W ifi are told In the eurrent newspatiers that Alex¬ 
ander Foster Humphrt'y of Pittsburgh has In¬ 
vented a bullet snppHod with narcotics ami Kntls«*ptl<5*, 
the tonoer to heltevo the pain of a w*mnd and the lat¬ 
ter to aid the healing oppratloas. At least two patents 
have tamed for narcothdng bullets, both especially de¬ 
signed tor ooe in capturing the lower animals. One 
patent Mauad to IMO to James Frauds O’Byme and 
Thomaa A. Flood of Balt IwJte City for a bullet carry- 
lug a oarooCto whose anaesthetic effect when shot Into 
a fleeltj porCkm of an aatoial would ao affect It as to 


Irj ■' It Is not dcslgn<>d to 1 (‘place or displace any 
prcvlousl.v existing joiirmil sin**** Its <(mli*iils will ls> 
limited to brief adiaiice nol1ci‘,s of important sdenllllc 
aehleicments, the iiior** detailed leisnts of whldi will 



The managing e*Jltor is Prof D 1) WIIhoo of the 
Massachusetts Institute of Te<dnioiogy 


The American Hog in New Pastures 

I T has n-muined for American hnilns and AnierU’an 
cajiltal to init to practical and iirolilniili' u*<> that 
greatest of nil jirolileiuj of the hot low lonntrles of 
Central and .Vopth Ameilca—IIm \\oin-‘iut haimim laml. 
Kxjs?rlnients londnrtiKl hj Ami'iii.m pliimcr* have 
shown that liog.s pastuicd on grM*n and fall('n*>d on 
Iwuanas pnalime a supciloi, almnst odorl(*ss (ard and 
finely flavonsl meat Hogs, It Ims lavn found, can he 
raised on the worn-out bnnu.m lands and fattened on 
the small, numarketahic bunches ot fruit borne on th<*Hc 
areas. So mneh for the huuauu laud in the c one c of Its 
deterioration' 

When hunanus may uo longer bo gnovn, tin* laml will 
produce Ismiillful cropn of sugar. 'lN\o thousand acres, 
near Olba, Honduiua, the banana yield of which was 
long ago eihaiiMted, Uaa so resiHunhst to sugar cultiva¬ 
tion that a sugar mill has been eus'ted (« the premioea 
by the Honduras Sugar an*l Distilling Company, at a 
coat of half a million (toltors, to take cure of the result 
ing cane crop. 
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Bridge detitruction method! used b; milttary engineor* in the cue of Mchod and girder bridges. 

Protectinij a Retreating Army 


RLflPective Methods of Destroyinjf Its Lines of Communications 


I N tlnips gdtif wlicii Hrnilps wpre iif pouipHrHtlvpty 
snmll Kl7-i‘ Hinl liMfllc' wcic laigcl) liniid In liHiul ooii- 
(catH, It was possllilc til Hiibslst tlu> fr<Ki(m 

ii|H)ii tlie siiiiiiIIps of tlin siirroiiMilliiK coiintrv . and as 
thi‘ WPHiMitis (oMHlslcd of siimlo shot luiiskots ni rlflos 
Mild CHUiioii of smiill slue, It was not dlllliiili to carrj 
iilotiK a Hii]i|iU of ainiiiiiiiitloii siitlli lent for a < onsid 
erntili' time Now tills is all (tiangeil, and otintlnnoUH 
and nniid eoniniiiidcatlon must lie at all times malii- 
tnlned lietW(K*n tlie tnsiiis and liases of siipiilles of all 
kinds, for iiimiii Its supplies deisMids the effisdlve isiwei 
of an arni,> , Indeed a failure of animunitlon In a inisl- 
erts war, onpii foi a few hours, often means the defeat 
and jHissllile snirendei of ii nnnierons a run unless It 
< an retire raiddU 

i'nder these niislein coiidKIons, when a retreat Is 


i'nder these niislein coiidKIons, when a retreat Is 
lu'eessar.t, one of Itie most efTeitUe niolhiHls for prolis I- 
IliK the retlriin; ainit Is to doslnw ttio i oinmiiiih'ni'ons 
behind It , and I lie most eoininon means of doing IhU 
Is Id dcsliiw llie bridges as tbe.t iiie |ias,s*>d, as this 
elTeithelv nils off the snpiilios of the following aim.t 
whieh must wait until these bridges have h(s>n repaired 
or replaced, a work Unit often nspilres considerable 
time The methods euiplioed In dost riu lug bridges In 
war time are desi rthed as follows in 7’Ar llluntiali <1 
Wat \<U'K, puhllslasl h\ the I lliiyl i/il( <1 /joarfoa Vew* 
Hrldges niav h«' longhh divided Into tliris' classes — 
namely, arched, girdei and snsiH-iislon In order to 
tleniollsli ra)ildl\ an arehisi hildge having a single span 
of masvinrj, it Is usual to fiin lure the crown of tlie 
areli, after which the whole thing (ollaiises To effect 
this with the least isissihle delay a hoard to which 
slabs of gun cotton are tlxisi is suspended under tin 
arch. In (sintaet with the stone work, the slabs of ex¬ 
plosive ladng (Irt'd slmiiltnneonsly either hj a time 
fuse tir elfsdrielty (see No 1 top of (Ids laige) If 
niort* time Is available for preiMiratlon, a hole exea- 
vat<>d from the iiaidwav down to the crown of the arch 
la charged with giin-cotton or dynamite, a time-fuse or 
e)«ictrlc Hrlng-catile being connected, brought to the 
surface, and carrksl to the side of tlie road In a suit¬ 
able channel. The whole excavation Is then fllhsi In, 
and the road can l>e used as long us neci'ssur.v, but the 
charge ean la> llnsi and the bridge destroyisl at any 
moment. The stracture In this case has nothing to 
show that It Is mined, and may therefore Ih> Idown 
up If deatred while the enemy Is actually crossing it 
If anlTIcient time ran be given to the work, a very com 
Iilete demolition of shihrch may be effected (ace No 2) 
by simultaneoiaal^ exploding three chargee (ccm of 
dyuamlle placed In {wralltd tccDCben out acroas the 


bridge from the loadway down to the crown In deal¬ 
ing with bridges (smsiruciwl with steel glnlera carried 
on brick tir sUmc iders, It Is nsual to destroy the piers 
by means of mines at (he base (see No. ;ti, and to triwt 
to the coiiMspieiit full of the girders mi to damage them 
as to render them useless When, however. It is thought 
desirable to fracture the glnh'r Itself, a charge of gnu- 
cottoii is placvsl below tile lo]i flange ou one aide, and 
another nlswe the IsitUim flange on the vither side of thv> 
(s-nter web, on a lied of clay in each cam-, the whole 
(ontrivams- Is-lng kept In isadtloii by wcHsIen stmts. 
When the two charges are shnuUaneously exphsied Uu- 
girder Is cut through 

To destroy a susiteiislon brivige. It Is usual to cut the 
(allies 111 three lilaces This Is done In each case liv ex 
libidii.g two slabs of gun cotton llxeil at right angles to 
each other, the (able lying In the unglc 

Tbe iiitcrniption of railway trattic Is a (snnpnratlvcly 
simple matter, a slali of dynamite expbsled In close 
(oiitad with n rail, or when tinsi lM-tw(M'U swilcli or 
( rosM-over iMiliils, causing such (ilstortlon and dlslm-a- 
lloii of ibe metals as to stop tin- luissage of trains 

What “Capturinar” German Trade Means 

I T Is an (-asv enough matter to M|>cak glibly about rap¬ 
turing ((criiian “diverted" trade, but an exhibition 
wlilcb has Is-eu ois-u at the ('utlors' Hall In SlH-ffleld 
Ksently deejily Impresses one with what 11 really 
means. The r.nyinrrr of Ijondoii points out- very aptly 
that one of the outstniidlng features of this diverted 
trade Is the making of steel castings for slilphiilldcrs. 
blit that ninnufa(-tiirers are faixal with the fact that 
ttermany has Iveeii supplying these things to some Brit¬ 
ish yards at fully TiO jeer cent less than the tlguro at 
which they could be made In Kuglaiid “We cannot 
say what such castings arc costing at the present 
inomeiff,” says our contemporary, "but it Is certain 
that steel prices generally have considerably ad¬ 
vanced since the close of 35114, though If the trade 
Is to be retained after the war British manufac¬ 
turers will be Naind to bring their prices nearer to the 
t ierman Idea than iwrhaiM they care to cvintemplate Just 
now. But the exhibition at the Cutlers' Hall U au 
absolute revelation In the way of values A very com- 
jirehenslve collection of Herman cutlery has tsien got 
together hy Mr. Walter Tyaaek, under the aiisplees of 
the Cutlers' Oomiiany, and every article has Ihvpu ticket¬ 
ed with the exact Oerman eelllug price delivered In 
London, aw that manatacturers who have essayed to 
Invade German markets may eoe exactly what they haye 
to light agalnat The eiUtibltlon concerned the whde 


of the industry, ns, of evmrse, Hheffleld cutlery U made 
from Hheffleld steel Along with raiora, adwiors, and 
kulroH of the highest ()ua11ty, there were pocket knlkM 
at 16 (-ents jier ilosen, two-bladed iwnkntvee at 6 oeatn 
and R cents each. Kafflr knives from 16 cente to 32 ceata 
l>er doBcii, chamiwgiH* knives with two bladea, cork¬ 
screw ond <>lgar-s*utter, at from 01) centa to 34 centa par 
doeen, cast scissors at 24 rants per doM-n, fetdlng acta- 
sors from .'ll (vnts per doacn, large cnttlng-out and 
Mh(‘ar scissors from 12 rants to 24 centa MCb, flne bOl- 
low-grouiid raavirs ffom 61.70 to |«.32 per doaen, and 
safety raxors In rase with au extra blade at fraai dooita 
each upward Homo of these prices are actnaliy leaa 
than the cost of grinding In Hheffleld, and the whole 
display preseiits a problem to the cutlery Industry an 
to hdvv It (-nil BO shaiie Us future raothtsls that the aptan- 
(Ibl ojiiiortuiilty now offrixsl for raiHuring new markets 
may Is- taken full advantage of Home the lines 
are not worth Hheffleld manufacturers’ couslderatlon. 
hut many othi-rs aix*, and If It means a tborongh reor- 
gnnluatloii of labor (oiidltlons, bringing them nmre into 
line with those pix-vallliig, say, at Hollngen—the Shed- 
field of (iermany—and the liitroductlrm of the ttOMt 
nnsicrii nmchltierv, even at the expense of the old handi¬ 
craft Idea, then It bsiks us If the old order laust chMCe, 
giving iilara to tin- new ’’ 

War and the WeMtibn* 

ri^HAT the wcatlier is^i most Infjiortant faottnr td be 
■ cxHtsldererl by thiwe n-sismslhle for the ptaBUtllk 
of a campaign has liecomc very apparent dwilkl ttd 
lust few months, for of late much has been heMd eC 
the dlfflcultles that have resulted from-heavy Mbw in 
France ami the miiowb cf the Garpathlaw, boft df )Wkkih 
have serloiiMly imraiiered the operatlona 'mi toiti Ytfiy. 
Winter conditions make the transpoctatioa «d atkppttMl 
and the moving of heavy guns matters of extAWh 4^ 
culty that must lie Hie subject of grave 
the leaders, and undoubtedly every poflplbln adMOtimk 
haa lasm taken of such advam-e Infomatlcm takfglM; 
to the wratber as him been obtaijutda. ThBW' I I W^ 
tiona have been the most aerloos, attboukh’ tihn 
tics of moving men. and their comfort 1# 
treuches, have also deiicnded greiatly "p oi y 
Whether flermany took Into miiuddatnkkM 
prohabtlttles for the districts Indvded in, tMWMl*' 
war *o»e w'hen declaring war Is mit 
h) very possible, as It Is geoataity npdtUfktMk^ 
did not expect the war to last ant two'* tiiMiai^ itS-' 
the miorts of bad weathog hi .thki dklSIptS’ ' 
flguTe pcomlnaatly in the bcini tuNlU- 
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The Heavens in May 


Detetminiitff the Difference in Longitude Between Washington and Paris 


inJIlIKlpUo* of work DO wUcb it ■eenu of 

P IsterMt to miort toto laooUi 1« ta Quite 

* ii p ti ' to l t' Mtoro tooM wiacfa bare engaced oar 
< iitoDHtoi totot *■ tew example of toe nee of 

fiftooda a«)4 apparatua to oMaio iocreaaed pre- 
oiiiDftto tlie meaaataqmt q<f a Qaaotlty et fandaaiental 
Impartaooe. Tbia ia toe dUfeveooe In leoffttude between 
toeOM Wotid and toe New—to tw praotae, that between 
abtt Waaldiipton—which waa re-determloed by 
aw Me hC Wlftiaee tfgoals to toe winter of lPia-14. 
iRtohilh and Aowtoan aatronoaien oo-operated to the 
Wto ttolx obeervatimu betoc made to such a way 
that the diSeMoce of loogitade conld be found lude- 
pandaotly from toe obeerratloua of either nationality. 
Ihe reaolta of toe American partiea, which alone bare 
eo far been oumiHetod Cor pubUcatloo, are the object 
of oor preeent totereet 

Srer etooe the Inreotion of toe tetecrmph it haa been 
a very atmpie tnatter, theoeetleaUy, to And the dlffer- 
aooe to taocltade between any two placea, however re¬ 
mote, which an In electrical oommuutcation with one 
anetlwr. It ia only neewaary to have 
etandard ctocJu at toe two atetlona to de- 
tamtoe by ohaervlnc toe atan toe errora 
(taat or slow) of them docka at a glveo 
tlaea, and then, by aehdtoc a tei««rapbed 
•icnal toe tamtant of whoee tranamtaaton 
ia meorded by one clock, and of tta recep- 
tloo hy the other, to find by bow many 
boon, mlnntea and aeconda the clodt at 
toe eaatera atatlon (whlto, of coarse, is 
edto po ecd to keep toe local tone at that 
p(^t) iB fast of toe similar dock at the 
western station. 

As every achootboy knows, tola differ- 
ence of time can be converted into toe 
difference of toe lonyltades, such as an 
recorded on onr maps, by atmply taklhg 
16 degreeB for every hoar, 16 minutes of 1 
an for each mlnnte of tone, and n on. 

^nieontieally, therefore, tola fai one of 
the simplest problenw Imaginable; pcac- 
tlcaliy, it la one of toe most complicated 
and dUBcult to solve w^ high sccoracy. 

Soaae festarea of it, indeed, may now be 
MM to be in a satUfactory state. Present 
day astronoraical docks, bailt with every 
postdble rMsrd for exactness, moonted in 
underground vaults where toe temperatare 
iH kept constant from year^ end to year's 
end, and inclosed in air-tight esses from 
whteb nitioh of the air has been pumped 
oat, pwtorm so admirably that they can 
be trusted to carry along toe time from 
one night’s observations to another qnite 
aa accurately as it can be found on either 
night by observation, tooogb over longer 
intervals of weeks or months it Is neces¬ 
sary to keep trade of toe dock's behavior 
by obeervatlons on every dear night The transit in¬ 
struments with whidi an made tbs observattons of the 
tjUMS at paseage of stats over toe meridian, arc also 
Otonble of very ucounte oonstructioii. By a suitable 
Itoui of observatloo, and by continual teetlng of toe 
natun and amount at toelr small outstanding errors 
of adjustment these can be almost mitlrdy prevented 
from exercising any detrimental Intoenoe. But to ellm- 
iante toe homan fhetpr—to« personal pooullarltles of 
toe dmerm behind toe eye^teee—is a harder task. 

It Is an old story toat wboi toe observer bas to 
wg^ the trinwlt of the star over tos splder-llnes in 
his laid oC wad es tt onosSss ssoh one, press toe 
hey iriUob Meoede stootrieaUy toe eXset esomoit toe 
aW w Miuto of '^M to o nhl egnttioa’* between one man 
end haelh^.’htey he ydry cdtoMerable. If he watts to 
ese toe Miu; Ml (be hetore mald^ the sot <f 
«^''ffh«ali'.ceMM''lUe hn^ to peem toe bey bis stgnsi 
wnioto^aMir be liMto tad by •« tmesmt which wui de- 
MBd tad sssettl guicknew. or, 

«toIi|iidi|Ws,.ht^toty tmm ^Kto'htbtt of pneslng toe 
Km toad fito to toe^toceed, and msy 
‘ eaady. Worse ^ 

, -tliie #nfr win vary edth 

star and the slato 

t alAfle movahH thread 


By Henry Norris Russell, Ph.D. 

8eld. The rate of its motion la control lc<l by the ob¬ 
server, who devotee bia whole attention to keeping it 
upon the movlsg image of the star, leaving to the auto¬ 
matic part of toe device the reeponstbillty of Hlgnallng 
when the atar and the wire moving with it reach the 
standard poeitlona. 

With this instrument, the personal equations of the 
olwrverB are greatly reduced, though not quite alsil- 
ished. Their remaining influence can be got rid of by 
having the observew at the two stations exchange places 
when half of the observations are completed. If before 
the exchange the combined effect of these pcnlonal ern>rH 
of the observers tends to make the difference of longi¬ 
tude oome out too great, after the exchange It will make 
It come out too small, and the average of the two deter¬ 
minations wilt be correct (unless. Indeed, the {«rsonal 
equations of toe observers change daring the time cov¬ 
ered by the obeervatioas, which, for experienced observ¬ 
ers, is unlikely). 

Finally, after all these dtelcultiea have been sur¬ 
mounted, and the errors of the clocks at the two sta- 
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tions accurately determined. It 1» neeeswiry to take 
Into BW'ount the time which the tetegraphle signals take 
In passing fnmi one olsiervatory to the other. On a 
direct overland line of reasonable length this Is hut a 
very short fraction of a second, but on long submarine 
cables tt may be a very considerable fraction of a sec¬ 
ond before the electric current. Introduced at one end. 
fills ni)—so to speak—the large electric capacity of the 
cable, and becomes strong oiough to give a perceptible 
signal at the far end. 

By sending signals through the line first from one 
end and then from the other this “transmission time" 
may be cleared out by taking the average, but the 
slt^test difference In the electrical (-onditlons In the 
two oases will impair the precision of the result 

Wireless transmlarion of the time signals possesses 
certain Obvlooe advantages. The speed of tranamissloa 
is toat of light end, under favorable conditions, the 
signals seat out from a station close to one of the co¬ 
operating otwervatoriee can ba received both there and 
at toe tMMktomtk! statton, simnltaneonsly, and with¬ 
out any thtorvantug repeating apparatus. 

This BMtood, bi ad^on to bH the refinements of 
obaemthm prevtoosly deecribed, and many others relat- 
taf to taehnteal, hat vitally Important details, has been 
at too basis ol toe reoeht longitude work. 

Hie powoiful radio stations at the Btffel Tower and 
at Itodtot Visgtola, aoraas the Potomac from Washing¬ 
ton, warn put into aervloe and algnals sent In both 
dbaettou attar toa ohaerrers at Paris had completed 
their dhiwrvattou of toe stars, and before those at 
WaiOtoiCtai bagaa toeiiu. Sato set of signals con¬ 


sisted of a long series of half second “husaes." at Inter 
vals not of exactly one second, but of 1«»/J0() of u scs-- 
ond BO that they gradually diew ahead of the ikks of 
the clock used for comiwrlhon (which were uiade audi¬ 
ble In the observer’s telephone) The tliiii>.s of exact 
eolueldeuee of the clock la-ats with the la*glnnliig of 
the radio signals exmld Ite easily cMtliuatc-d and gave 
the means of making a \ery prca lsc? c ouiparlsoii between 
the clucks at the two stations The o\er-hea signals 
wete usually very faint and dllttcult to hear, but sutls- 
fuctory transmission of signals lii Icoth directions was 
sec-ured on thlrty-clglit dlffeix-nt nights between x\o\eiu- 
Ijcr, 1D13, and February, 1914, and tiuusmlsslnii in one 
direction ouly on fourteen more nights Tta- liiml re¬ 
sult of all the observations makes the dllTHrenoc be¬ 
tween Paris time and Washlngtcai time- .‘i hours 1" 
minutes 86.668 ms-onds, with a iirobable erroi of only 
one three hundredth of a second 
As English and French astronomers haco fcaind that 
Paris is 9 minutes ‘J0«:i2 seconds cast of Greenwich, It 
follows that the dlflereni'c of longitude tcotwerui (!reen- 
wlch and Washington Is hours 8 minutes 
16 726 seconds, with a probalde error of 
about one slxUeth of a seexmd Tills cor- 
‘ resismds to 77 degrees :t iinnuti-s 65 9 
aecMiKls 

This Is 0 8 second less than the lalue 
given in the Amerb-an F-pheuierls for 1915 
and prewlouM years The cor res t ion cor- 
rt'sismds to a dlstancx" of (W feet on the 
Earth’s surface The probable error as- 
slgncs] to the new result when recUu-ecl to 


tfit-cr and onr half fret In the whole dls- 
tnnee Ndweeii Washington and Paris. 

Another evidence- of the auiasing uc- 
curacy of this work is that it 1ms In-en 
possible to measure the- vcIoc-lt> with 
which the wireless signals fly througl) the 
ether From the results of the thirty- 
eight nights on which signals were sc-nt in 
both directions the comhlrusl transnilsslon 
time In both directions across the Atlan¬ 
tic (.I.S.'W) statute miles) was found to be 
0.04.77 sis'ond—almost exactly 1/2.3 of a 
se<-ond. from which It apis-urs (hat the 
velocity of the signals was 17.6,000 miles 
per sec-oud The protiablc error of this 
result is 10,0(K» miles, or about 9 i)er cent 
of the whole The velocity of light (with 
which theoretically that of the wireless 
signals emght to agree) is 186,800 mlloa 
jier second, and the oteserxed vdcx-lty of 
the wireless signals agrees with this with 
In the erroi of Its determination 
Th« Hoavatu. 


now to the eastweent, where I'ygnua 
shines, just risen in the northeast, with 
Lyra above, Aqulla to the right and .Scorjdo farther 
on toward the south Arc turns, brightest of all the 
stars of distinctly reddish hue, shines almcxst overhead. 
Hercules and Hckltes csx'upy a great sicacc between 
him and the csmstelintlons (crevlously namcsl Virgo U 
In the southwest, with Il.vdm l>elow hc-r The stars 
lower down, which In our latitude rise but little above 
the southern horlsoii, belong to Centaurus, and observ- 
era In latitudes bordering on the troi>lcs, or within 
them, will see below these the two bright stars of the 
consteHatlon, the easternmost of which, Alplia Ontaurl, 
la our nearest neighbor In space, l.oo Is the- most con- 
aplcnoua group In the west, Oemliil (now partly set) 
In the nortowest. and the two Bears and l>ra<x) In the 
north. 

The PlaneU. 

Mercury la In conjunction with the Sun on the Ist, 
and thereafter is an evening star During the latter 
part of the month he will lx- easily visible In the twi¬ 
light, espe<-lally about the 81st, wheu he Is at his great¬ 
est elongation He Is In the western imrt of Uemlnl 
and appears to ice about aa bright as Prex-yon, and 
Hui>erlor to Castor and Pollux. Venus Is a morning 
star, In Arles, rising about 8 80 A M and still very 
bright, although she Is now l.W million miles from us. 
Mars is also, a morning star, close to Venus On the 
Wto toe two planets are in conjunction, Venus being 
a Httle lees than a degree to the southward The dif¬ 
ference In apparent brightness Is very great, Venus 
seeming to us about ninety times us brilliant as Mars. 
There are several causes which c-omblne to produce 
(Cmw(s4«S »« MO* 4ia.> 
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Shoe-button Attaching Machine 

A J’ATKNT htiH mtMitl} Ikh‘I) iMMUed on a 
for atUirhliiK bultoUH with wlro st«i)IeK, w 


1 14 would be retracted, uid tbe lever 13 a i 


ill» In d tot iwn. Ifha tauad tiait 


r atUirhliiK hultoua with wlro ataidoK, which poa- no wire wonld be fed to th 
iimiiy novel foalurcH and w'veral ImproveuientN ging or Imperfect working. 
rewMt inaihlncH for itcrfonnlng this work. The The Inventor of thla mat 
Hchinc automatically luukoN, drlvew and clenches kovaky of Brooklyn, N. Y. 
i))lc«, fastcnliiK Iht* buttons to shoes, gaiters, leg- 

ind other arth les due of the advantages of p w 

w inachltie la that It will take buttons of various tQmWgency Ml 

If It be (lesirtsl to attach a few buttons (»f a the lll-fat«l “Vc 

nt iMiltcrn fnan those with which the magazine VV in uild-ocean, her terr 
•kfsl, the chute that lends from the 


would operate Idly witiwmt lifting the sUde 13. Thus to enable tbe mutaengeiw to 

no wire would be fed to the meebanliim to cause dog- and hoard tbe reaculng ablp. ^ a ) ', t 

ging or Imperfect working. This system luu tbe Otortt of ■ 

The inventor of this maelUne Is Mr. Benjamin Kot- tuid coaglatla* largely «f such aM *a«*lh»^a» 
kovsky of Brooklyn, N. Y. abtp Is provided vrtth. Two boOBM 

whb* wlU vary with condltluos. Tttojfgfctlim bg lMf 
aa /s ««MW*b to vrorm ah Incltoc of about «» 

Emm-feiicj Manoe Gangway ^ gangway. At the 


Emarfency Marine Gangway 


HEN the Ill-fated “Volturno" wallowed helplessly each boom Is a float large enoagfa to tiw^ an 


Into the magHKlue and the 
dcNlred design luuj he inti 


Ing them to fi 
vice This also 
U]i dpvlc<“ such b 


clenches the sIhiiIch It will he oltservisl that the hist 
one of the row of buttons in the chute is retained by 
a leaf spring 1 The foiked ejei tor slide 1' Is In Its 
forward position hH\lng just Issm oiierateil by the 
iuuttlate<l gear H, to jiush a button out of the chute 
This button is detiilncsl by the sturwhead 4, while the 
button Is iK-dng uttlxtsl to the shoo The shuuk of 
button 6 rests in the staple fonucr or die tl, and the 
wire has been threaded through the shank of tbe but- 


1 (Ihsl on the aftordeck to escaia- the Inferno of tlnmc 
t that rHge<l within her, there were plenty of would-ls* 
y rescuers alamt, but they were isiwerless to reach thes" 
s unfortuuutes owing to the high seas. Only those who 

e had lourage to throw themselves Into tlw ocean and 

he picked uii by a res<'ue boat hud any chan<*e nt all 
c while (be storm raged, and then the daring sailors who 


uiid-ocean. her terror stricken luusengeFs hud- and make It ride on the surface of dw Wgtoll’, ■ WMSlW’ 

_booms support a wire net wtdeh. g wrea g -'iilA 

a gangway down which tM p nato WWrti 
and crew may make thdr W»y to file Ttt*> 
boats. The booms are kaiit pedpetTy 
stretched apart by maans ot gny nvw « 
shown In the Illustration. 3fce Mtweek 
Is provided with sutfletent Mack At tbe notp', 
board end to permit tbe abm <d tbo UCm 
boat to ride upon it In thU wa|r tb» 
lifeboat may be held flmly moored to the 
rescue net. 

Ordinarily a ship In distreas Um In the 
trough of the waves, and the dlaembark- 
lug of psssengers takes place on tba lee¬ 
ward side. The action of tbe waved la 
then toward and from ttm ridp, and by 
keeping the lifeboat bow-on to tbe reeeua 
net it la in the best poattlfm to Mde ttm 
waves. It will be uotleed tbat the flectU 
also are of such shape as to ride tbe waves 
beet In this position, for they run pwrAUel 
to the booms they support. Tbe tuner face 
of each float la flattened eo as to dear the 
Ufehoat. Of course the lifeboat will rise 
and fall on tbe wavea. but so wUl the net, 
hence there will be no Interruption to the 
embarking or disembarking of pans en g w ra. 
The booms are eadi provided with a sat 
of rings and the net is readily attached to 
them by means of snap hooks. It Is then 
drawn out to the end of the boom by 
means of suitable tackle. Wheu not in use 
tbe net may quickly be rmnoved, and the 
dug and disembarking pasaengers. booms and boats together hoisted oo 

board. With alight alteratkma tbe ordl- 
csca|)t‘ the liifcnio of tlnmc nary cargo booms of a ship may be utUtsed h» tWe equlp- 
icrc were jdenty of would-ls* ment 

vere iHiwerless to reach thes” (ispt Mdlray has recently aecnred patents on this 
» high seas. Only those who life-saving apparatns, and be Informs ua that srhen be 

cniKctves Into tlic ocean and showed the invention to tbe captain of one of tito nseiie 

boat hud any chan<H! nt all ships tbat tot* over a hundred pe<H>le *rom the “VM- 

il then the daring sailors who turno.” he said that it was tbe very thing be was trjrtag 

lifter these men and women to devise daring those long hours of helpteas watddng, 

y in disembarkiug the shlii- but he had not quite been able to figure It out. 



Emergency gangway for embarUag and diaembarldng pasaengers. 


Ion By mechanism not shown In oui drawing, the 
nlre Is cut off to the desired length, and then It Is 
lient forward to form n staple hy means of a pair of 
lingers on the slide 7 These tingers, however, do not 
show In the drawing lieeause the se<'tlon Is taken 
thrirtigh the center of the slide, and the farther Unger 
Is lnrgpl.\ {onceiiled Iwhltid the 


many were saveil even In this way, anil for long hours 
the ships stiHSl about the wre«-k hoping that the sea 
would subside and give them a chance to deliver the 
unfortunate men and women. 

Tbe ordinary methoil of lowering a llfetsjat over the 
side of a vessel Is attended with grave danger when a 


Uging Uw Tbfldng Madiiae to Tndi Mwte^ 

A .S the result of a system of musical tlM> rncordtag 
records for talking machines lately devlaed by 
Jules laruis-Blson of Ear Bockaway, N. Y., the proopect 
of after-school practice boars on the piano stool may 
be lightened for juvenile moalc atn- 



deuta. Mr. Isvais-Klson’s antonMitle 
‘■roach" will hold no terrors of scold¬ 
ings or rapped knuckles for “young 
hopefuls," but will be found to be of 
Infinite patience and ever-ready to 
reiK-at the count or an example otf 
Inatructlon 

The principles oontalnod In SrtaM 
the Inventor terms Ms “soenarto*' 
may be interpreted on alx donbia- 
dlsk talking machine records, or, tbe 
same result may be obtained in a 
condensed form by combtnlag all ot 
the mualcel counting or time reoerd- 
Ing. mi one record only. In tbe lat¬ 
ter case, tbe 1, 2 coont raae In one 
endless groove, or dnfle, oa tbe rec¬ 
ord, the 1, 2, 3, on an tuner gveevsi 
and so on until tbe ebontlbg hi eeae* 
fdete with six sspamte c tr c U a en 
one record. TiMs priaelpte to dVv 
pitcable also In maktag two or 
records of tbe six aetii«d» ot 
cal time recoidtag; «r isiuiltog, ttl 
so desired. 


u slide 13 that it raises aud lowers 
The recess In slhle 13 which the lever 1'J engages Is so 
large that the lever may swing through Its full sweep 
without lifting the slide. Hut a Uller Is Intnsluceil 
Into tbe recees In the shais* of an iinn 14, wiilch Is 
i oiiiKHied hy a system of levers with the huttonholder 
l.’i, HO that when there Is a button In isisltloii to receive 
the wire, the buttoubohler 16 is raised. Introducing the 
Uller 14 Into the slide 13. Then when the lever 12 
swings upward, lt,( ^11 lift the slide i;!. ami thread 
Ihc proper length (rf wire through the shank of the 
Uiitton in the die 6. Should there be no button In the 


heavy sea Is running, and It Is not without danger even 
III comparative calm. Owing to the heavy load of a boat 
Ull«l with passengers, and the great lielgbt of the Isiat 
deck above water, there Is always tbe pcaslhlllty that 
the boat may swing like a giant pendulum against tte 
bull of the vessel and be criwbed before it has a chance 
to reactr tbe water. 

Pondering upon these conditions, Capt. Arthur M. 
McOray has hH upon the scheme of using an Inclined 
way, such as shown in tbe BCcompanylng Illustration, 
for tbe safe dle eab a rlrti i t of pasaengers and crew from 


On <me side of tow meant «• 
omples cited by tbe Instruotor In oral MWt; op dUtol, 
side Is the oral count of beats, as: 1,3; 1^9,8; 1^8, 4,' 

etc. A oonclndtag spediMn of tbe ocM HlWiiiiltllW , 
Is as follows: “Vor wwtpn. «s/to£r#bli'Mialto 
form (tbe record plays twqlvp bars). 
eongalt tbe printed moalc yea wui Uliitolil^'tMlI^ 
ter, or C (as tt U priotsd), to btoMil 
indicate tbat one sbeifld emmt to tw«v. iWfttof 
now sings as a taariier doss the peariatoriy^MtoMtltoto' 
of^rintooismpbmdtoitoawmwfltj 
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Ittwnw mumrowmiB fob wiesmiwb 
B. QouauottP, 804 High Bt, 
Ot^rd, ^nv. Ttn iBToiitlWJ r©J«tM( to a 
tuMd tWBtf^mer tor «tr«)«aa aratema and 
rAitWi »•» partkaJwlj' to a traiufomHsr of 

trF« iMtltic r«iattv«ir movaUa primary 

aM aaNAtel? oalia to eouwction wtU mnaaa 
for awrriw t)M aCaetlT* toaftlit of the coUa to 
obMta • *«■>*• of tnutos capaoltr 

0r tuiareM to r«rutara, 
nUJUt FOB BQQ ChaBB.—C. V. CULT. 
U.14 AlpatortUuB Aaa. Mew York. N F. This 
tWVMttoO refatoa to iUlera for «m caaea or rar 
ritto aM to«to partteulartr to an Improved 
itoaMe-tMiM Blitr of raob oonatmctton that 



1 the ahlpplaa and bandlint 
r Uhe fraitlle arttrlea will not rauae 
the towakafe or Injury thereto aa la now com 
mooly cauaed. 

DflglCCATlNG A P I* A R A T fi H ~K K 
BUNWOac. No. 8 Chevy Chaae Apt. Cherj 
Cbaae, DC, An ohjoct here la to provide 
device by meatia of which milk or other aim 
liar Autda may lie reoaomlrally and effertually 

drteC The Invention prnvidea ninaiia for dry 

lac milk which will do away with coinplliated 
apparatna and wbidh can lie run cuatlonoualy, 
ttuerwhy ohvlatinx the neceaalty of frequent de- 
taye for chanrlnx nr dUcbarglnc. 

ttrMnaiond liiterwaf. 

DUPtIKAtJM 8KTTINO FOR I’nONO 
(IRAPH BMPRODUCRRB —r W TiKiMAa 
New City, N y By thie Invention full tonal 
efleeta are obtained from the vlbratlona of the 
(Uaphragtu and auperior repaoductlon rendered 
pnaalble, thla throo«h the uae of reliable paa 
keta between which the peripheral edae of the 
diaphragm la clamped with a uniform and 
praeticaliy periuanont eumproaalon, ao that 
rattUny of the diaphracm la poeltlvely pre 
vebted. 

TOILET DISPBNBINC. CAllINKT -A F 
LasLCt care of Banltary Co. an Church Ht, 
New Tork, N Y. Thta Invention provldea a 
atrsetare which may he uaed In a numlier of 
wayi, and alao uacd to diapenae a uuintier of 
dlCotont articlea ao that the device may lie 
uttUaed in toilet rooina, lavatorlca and other 
ptaeea where toilet paper or towela are dcelred 

NON-BEFILLABLE BtlTTLR — J A Mat- 
aow. S44 Greene Ave. Brooklyn N Y. N Y 
The Inventor provldea a bottle with a cup In 
Ita neck and having; a central valve opening In 
which la normally dlapoaed a plunger with a 
atem dtapoeed In a central opening, In a goldr 
having Uteral opeolngi through which the 
Itgnld may flow from the hottla and air may 
flow Into the bottle to replace the liquid which 
haa flown tliemfrom. 

AHAI,iGAMATn8.~ J C Wood, care of B. 
N. Wood, ItM Monadnoefc Bldg.. Chicago. Ill 
TMn invention relatea to Improveroenta In 
amalvuwtora, and bti tor no object to 
vld« an Improved gtraoture tor caualng 
g<dd t other mineral matten to lie aeparated 


(FibCHfa, ctw of Dr C. Wyron Katetaky, »7 
'Fulton Bt.. Jamaica, M. V. Amonf the prin¬ 
cipal ohjecta which the prebent hivonaon haa 
In view are: To provide a guard arranged to 
prevent the contlmton of fleah between the nnid 
gnard and tde abraalvc toot; and generally, to 
provide a gnard and holder therefor having a| 
compact atrncture and a neat appearance. 

WIRE BTRirrcHHR.—A B. Dttt, Lakln, 
Kan. The tnvontton relatea to wire ntretchera 
and ibc ohjoct la to provide a devtoe of thla] 
character which la light and compact, which 
may be readily act up and taken down before ] 
aud after the atrctchlng operatlea, and which 
will be cBectlve and durable In nee tor the pnr- 
poee it 1« Intended 

CARPENTEH'B TOOL ~W H BaanoH. Ja., 
and r. LaacMAM, 20 .i N Aritona Ave, Atlantic] 
aty, N. J Thla Improvement relates to toola 
tor the uae of carpenters, stair bnildera, cabi¬ 
net makers and olhera and the luatn object la 
to provide a to<il which Is adapted for a wide 
range uf uae aa a marking gage, and alao aa a 
aciiber, to mark work on regular or Irregular 
lines. 

Hontlng nnfl Klglxlwc* 

AIH FEED FOR FITHNACEB- 'K. WlKAWa. 
New York. N Y Thla structure may be read¬ 
ily inaerted Into furnaces for supplying the 
heated air thereto so as to esuae a bettor oom- 
hustion of the gasea evolved from the gnaes In 
the fnrnare The air feeding device may be 
built Into the furnace or may be added to the 
furnace at any time 

Hwanohold rtllltiM. 

WATER CI/iBET - F RoHitH, 2ft Jarvis 
Ave, TroNtun, N J The Iniprotenient pro¬ 
vides a rioaet arranged to mniblne the liowl 
and tank In one single Integral structure to 
render the closet esccodingly sanitary, to avoid 
leakage, to Insure an eflectlve flashing ef the 
luiwl and drainage of the accumulated 


MbcIiUmw nnd lilechaaioa] llesrleoH. 

ITGARETTR ROLLING k!A«TnNB--J E 
Acna 91 I'Unton Are, Brooklyn. N T., 

I N Y The object of this Inventtoo Is to pro 
I vide s machine arranged within a tobacco coa- 
I talner to allow the production of a cigarette] 
without danger of spilling the tobaico to 

uf placing the proper quantity of tobacco] 


nniNDING MILU—F T 11 Gis.i.win, 
Erskine Ilonsc, lAingtoii hloke I poo TrenI, 
England The object here Is to proviih- tiiesns 
for the grinding or milling of potters' sorl tike 
materials whereby the same are prepaied for 
the mannfaitiire of for Instanee. (Mitlery The 
feeding of the material ami the water Is regii 
lated to suit the rate of outflow and the do 
grec of fineness to whieh the msterlal Is to he 
ground and the requln-d fluidity uf I he slip or 
a gronnd and railed product 
APTOMATlf IMhUl GFICNTNG AND PLOK- 
INO APPARATIIK—G M ngKailoWBR, 7S 
Harmon Bt Pelhamwood N V The Inven 
boa referem-e to «ii op<‘Ulng and closing 
apparatus for doors or gates uf that type 
whereby tbe door or gate aiitoiuatieally op<'ns 
upon the approach uf a vehlde nnd auto¬ 
matically closes upou the departure of tbe 
vehicle 

AITTOMATIC STL'FF BOX FOR PAPER 
MAPH1NE8 —W P Feesav 32 Elm St Mud 
Falls, N. V Tbe Invention provld. s a 
stuff box for use In paper iiiacblnes ha\lng 
caua actuated by ^ float for regulating the 
JW of the stock to a paper machine and for 
'turning the surplus st<K-k to tbe chest 
Means provide for returning the stock to the 
st before It roaches the dost 

■allwatye and Their Acresanrlee, 

LIP BOARD SHIELD-J A l.*K, P O 
Bos 194, Brigham, Ptah The Invention pro 
videa a trauspareut shield and covering] 
adapted for attachment to a < lip Imard that 
say, to a base provided with a clip By 
p board. It la to be understood, Is meant 


Mliaallir thTMgh the device 
fliAIS nUMBFOBUKR. —J. J. Tiuolsb, 
lUfl fketyy Phlladeipbln, Tbe tnven- 
tiim Nlftog to hair drasetog, more tefledally 
falw hktY, ««d tbe main object thereof Is to 
proktd* m trtHwio r w w r tor woman's hair, 
wMiwhy tiw dwtira baad-drwa mky be placwl 
a unit. 


HORlIBK.'-ed). I>. IfMUmtaK, 879 Fox Bt.. 
IWBi M, ir« W, Tt. n** mower nitt with a 
i WWIa. It 'WU) c«t of any 




. _ (immii&'M _.. 

‘flflitbfvdiUitoi iHftatfeji to toato; 

to toOMdtlMi 'Wito: 

'flto*'- 



ClOAklCTTK kOl.tllVO UACHIBK 

a forming or filling tulic to uniformly 
tribute and park the tobacco Id the said 
wrap the wraptHT arouod the tobacco li 
flllint tnbe, aud to allow of flnallv ejecting 
the flnlshed cigarette from the tube without 
requiring opening of the container 

VAHIABt.K SPEED GB.ARI.Ni; -P D 
tuiTll Address FranHa G Wilson. 140 Pa 
-Ifli Ave , Santa t'ma. Cal The Invention re 
ales more particularly to a gearing adapted] 
to autnuiobtles and other machinery, and pro 

mitted from a driving to a driven niciuber at 
rlc.ty of speeds ranging In a driven mem 
ber from a revolution for every revolution of 
(c drtvlug memlNT down to a standstill when 
f driving memlter Is at full speed 
SPRING — F C UivaSK. Tuolumne. Cal. | 
This Invention has reference to springs pai 
ticularly to extensible springs having a coi 
■tile effset. and one of the main objects 
thereof Is to provide such springs whleb allow i 



np to a deflotte point, hdt beyanfl 
I mult to bmtHffe of the pwrta. Tbe 
pmvtdea aoeb niytofla wfatoh will fll- 
rRton to Uittol F ^ea ttovb rattoTto 





The V 


train line Is closed regerdirss of the press- 
of air In the train line The valve per 
mlU tbe actuation of the signal of a portion 
of the air rushing from the air reservoir to at 
open relief valve 

RAIL TIE AND FASTENER W A Giip 

LL, Maidstone Vt One of the principal oh 
Jects of the Invention Is to provide a cross tic 
with a rail fastener having means for semrelj 
lorklng the track rails against the tie An Im 

- _ 

iUmMi W 1 i I 

BAIL TIE AND FABTENER. 


portant object la to provide a fastener adapted 
to damp the Me so Briiil,v to the rail that all 
rlbratlon will he reduced to a minimum, and 
also to provide meaus for taking up wea 
tween the fastener and rail. 

rrtwia MwTOra and Their AoceoMrl 

INmUlNAL COMBUSTION ENGINE 
Kniavka, Bteubeovllle, Ohio The Invention re- 
latoa to englnea of tbe four-cycle type, and 


INTERN At. CilMIU N'lliiN I'NCI 
Ai.kiNH and A c IciiNHiiv \i 
lotor Co, Detroit Ml. Ii Th" In 


Pertaining to Hecraallnii. 

(.AME I. It UMiric Wnldwl.li N T 


ATTACIIMENI roll 
R NtHKKO 104 Nnrlli S 
Imprccvcnieiit D cln^l) 



BRAKE lll.Ot K HOMIER 


Hi the doll K n 
4 FOR A BAR 


or B psrsBcil the article lens a long grni 

highiv original flounce effect 


c wish to call cUteiitlon to the fact that 
rc In u positlicu to r, ndi-r iom[cc'tccnt Ber 
In every branch of patent or trade mark 
tlur stafT la ccccrtpoaecl of tocc’hanical. 
rlcal ancl cbcniltal experts thoroughly 
ed to pre-pare and prosi-rute all patent 
appllcatloua. trresivecthc- of the complex nature 
of the subject matter lioohed or of the ape 
Used, teehnical, or aelentlflc kuowledge re 
gulled therefor 

We also have asBoclateK throughout the 
world, who saalst In the proaerutlon of patent 
and trademark applications tiled In all eoiin 
tries foreign to the United States 
Minn a Co , 

Folraf NoRcSfors. 

'2,13 Broadway, 

New York, N. I 

Urtneb Oflice 
026 F Stmt N W., 

Waabtnitoii, D. a 
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% Note^^ 


Kindly keep your quorle* on wparatf ■! 
of papor when corrospondin* about «nrh 
tors as patonts Bubscriptlons books, oto Tbli 
will greatly facllllate answarlng your (juoa- 
tiona, aa In many easea thfy bave to be re¬ 
ferred to experts The full name and addreti 
nhnuld tM' given on every sheet No atiei 

to rorrespondents are printed from time to 


(13056) OCA, Mkn What ib tlio me- 

ebantcal orpilvalent of light? That la, la the 
oandle-powiT a moasuro of energy or merely a 
raeaauni of eomparative brllllanee? In the latter 
case, what la the unit of light energy, and what 
la Ita mechanlnal otiulvalent? What Is tbt' lateal 
theory of light? What, If any, Is the rolallon 
between light and oloctrlclly? What la the rt^ 
latlon between the atatle urdta of clerirlelty and 
the nlectmmagnctle unlta? What Is the lauwt 
generally aweptod theory of electricity ? A The 
candle-power la a measure of brtlllani'y It Is 
bv law ht America the amount of light given by a 
candle burning IJO grains of wax per hour They 
are made six to the |>ound Thmi la no mechani¬ 
cal equivalent of light In the aamn scniso as there 
la a mechanical oquivalotit of heat The same 
amount of power dofw not always yield the same 
amount of light The efBdoncy of an arc light 
la much greater than that of the Incandeeoeut 
lamp, and at of other tllumlnanU The aeoeptod 
theory of Uwi nature of light la that It Is an eli-ctni- 
magnetlr phenomenon It la traiiamllU'd from 
the sun to the earth by the agency of the ether 
of space This la known as Maxwell s Electro¬ 
magnetic Theory of Light Tho ratio of the olec- 
frimtatlc to the electromagnetic units la a volocitv 
and It appear* to tte the velcKltj of light aa It 
should be If Maxwells theory Is rom'ct For 
this Intereatlug tople we would auggeal Thotttp- 
aon's "Klemetilary Uwaona In ICliatrlelty which 
we can send for SI »n tiel lasupald SI nS The 
Electron theory is now generally aeet'pted as lies! 
explaining the phenomena of eltalrleln You 
will And a simple oxplaiiatloii of the electron 
theory In our HcrfLigraT 1801, 

(131)57) C (' S aaka Kindly nnswer 

under Notes and Wuorles the following A aa- 
■orU that theri> Is nothing that will change 
real easence by a change Iti Iw degree B aa 
thlnga will Who la right? A In a gene: 
way, a differento In degree can he made to d 
appear by an Increase or diminution of the kl 
of thing Involvi'd If a reasonable itroftt 
right an enormous profll la wrong and t 
larger the profit beyond reaaon the greater I 
wrong Tho difference luTe between right a 

wrong has disappeared The difference In 
gree between a rich man and a poor man ( 
be made U) disappear by the addllloii of moi 
to tho poor man's bank account 


plot* Information regarding the etemeot aa mwlinn , 
I want to know how the ooUmlum cell la madei, 
In order to perfirrm tho experlmeota wbMW Ita 
eloctrloal conductivity varies with changM to 
light 1 have Inquired at the untvenity (where 
I am a student l and looked It up In the phyalce 
library, but have been unable 


1 h 


a the 


would know If 
anyone does, and 1 (»rtalnjy would appreciate 
anylhlug you could tell me on this subject, 
either tho Information Itaelf. or where such In¬ 
formation could bn secured A. We have pub¬ 
lished many articles about selenium and Ita uaea 
Among them have twwn several glxdng detailed 
Ilians for making selenium cells You will find 
thoeo in our papers as follows BcianTiric 
Ausrk AN 8< ri-iaUKNT Not taso. 171U. 1P13 
1881 ISKi 1881 1807 1U14. 3041. 3046. and tile 
fieixNrisK AuaniCAN Vol 107. No 31. and Vol 
112. No 0 You will find the information In 
tliese papers complete 

(1.3()61) K E H Mka- 1. How are 

dea made and clrclea graduated? I wish Ui 
graduaie a circle for amateur use of a teleecope, 
•nough for Ondlng such objects aa tho 
ran enable me to see A The gradua- 
ale, either on a straight edge, or a circle, 
me by moans of a screw as perfect a 
■an bo oonstruotod The surface to Im 
roved under the graving point, or the 
the surface, usually the former, and the 
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a<ldl- 


mountaln by taking earth away from It Th 
Illustrations will cmnvey the essential dlfforei 
between tho two terms dlfforenee in dog 
and dlfferonco In kind 

(13058) H F W asks Aa a regular 

reader I would be glad If you would kindly 
me alsnit the bright star visible In the southea.st 
In tho early morning In this Us-ality 1 am Col 
It Is the Htar of Bethlehem and that Its apiiearanc 
Indicates some Important event Is alxnit to occi 
upon the earth, and that tu past history hi 
borne this out A The bright star In ili 
southeast in the early morning hours Is the plant 
■Yenus on her regular course around the sun Sh 
Is quite unconscious of the Inlcrnst her spixiaranc 
awakens and la rmireiy dlwonnerhsl shh Ih 
Star of Bethlehem Mhe rimios liiui this iKwltloi 
at this hour of tho iilgtil with ngularlty and he 
appearance does not [Kiricnd anvihlng whateve 
with regard to the earih or Us history 

(13069) 11 C n asks DunriK H rocon 


In ordw to prove where rids leukime »u.s < oiiilng 
from I was finally olillgid to remove the vial 
and contacts until J inatle the ex|H<rlinrnt as show n 
on rough sketch here Inclotv-d 1 have jvnnen 
that the morcury croeisi up lie (Ojiiier wire and 
drops from Its end as If It were a »l(k In Ihls 
experiment there Is no ehslrhal i ire uli and no 
Other condition except those as shown Can you 
toll what oauses this condllUm and how ui avoid 
It? A We have tried the eiperlrueni wllh a 
Clean copper strip and a copi>er win- In im r< nrv 
and have not l>oen able p> prodnis any v limbing 
of the mercury up the copiwir If Ihen Is aiiv 
siKh action It 1* dno to capillarity Men nrv 
might climb clean eoppor, but we do not kmpw 
bow high It would go It would cJJmb a < ablcp of 
twisted wire much better than a single wire or 
a flat strip 

(13060) R. W ^ Mks: In tho abscnc. 
of a question ooluiAd, 1 am aeudlng tids tom- 
munlcotlon to you In tlM hope that It Will !«■ 
answered by means of tbd'loclcwed envtdopd- For 
over a year I have been trying to get tome oon’- 


L/‘to of an inch, and turning the h ad 
rmmd one division moves th(> graving point 
,100 of 1/10 of an Inch or l/lOOO of an Inch 
1 this way any desired scale con Ihi graduated on 
bar A circle Is divided Inhv degrees by means 
r a cin h' ui>on ttie outer edge of which gesir teeth 
■V nit A screw mosboe Into these teeth The 
n'w Is turned enough to move the circle 1 '360 
\ Us circumference If the degrees ore to bt' cut 
1 IlK' circle to be graduated A lino Is graved 
ItU the graving point and the prooess la oon- 
ntnsl till the work Is flntshod The accuracy 
I the whole depv'nds upon the accuraev of the 
■rvw The Knev Brit lllh edition, vol xll 
ag(« ,)12-dl4. contains a very clear account of 
le developraont of the Dividing Engine with a 
il of one You may perhaps graduate a circle 
ill (nough for vour purpose by first dividing 
lnP> quadrants and then Into eighths by bl- 
The wvctloiis of 4.S degrees 

w Ttieiv'^ou ran divide 


sP A 'ion tan make a vernier 
o minute for vv>ur drcle by taking 
e spaces of the drcle and dividing 
to 30 (vurts for the vernier The 
uvn read to one minute By making 
aces ettnal to 20 scale spaces each 
Is I .to of a m ale space shorter than 
'I'he scale division Is a half dc 
ns and the vernier division is 20 
no minute shorur than the scats 

can Pve mad(' The vi'niltvr Is fully 


e divide 
thirds ( 




Is will ci 


II of I 


cullies ,t How can 

le east of the iKiini from which it la dropis'd 
1 the text bvsvks say It will fall tovsard 
enter of the earth? A Y'our doubt 
of balls falling to east of the point from which 
are dropited has tveen answured In (Jucry 
4 issvie of March 20th, 1015 The earth 
not turn imdir (he ball as it falls By lii- 
llu' Ivall retains the eastward velix-lly of the 
t from which II started, and as II falls to a 
place which Is rotating slower It will be moving 
faster lo the east I ban the place to which It has 
line For this reason It falls toward the east 
: Is not the same with an ordinary balloon which 
loves wllh the sir and has only tlie motion of 
le ( art h and I lie air to give It motion It simply 
lats with the wind, and has no power to move 
self It has simply the vclodty of the place 
here 11 happens to be A ball dropiied In a car 
ills perhaps six feet In that distance there 
no visible deviation Heveral 1 undred fevt are 
iHcMsary to pnKfuce a measurable (b-viaUon If 
le earih luriied under a bull(K>n it would leave 
le hallisviv to thv west of the place from which 
started since the earth turns toward the east 
Iid the hall In falling tunts to the coal faster than 
111 nurth d(Mw at (he level to wldch it has fallen 
I’e lio|H' this Is dear 4 Why do races living 
In hot (llmaus have black skins If Nature pro- 
eatf A The quustlon of Mack 
Id, and white iwlar bears In the 
Frigid Zone is iverhaps not simply one of absorp- 
n k Is also the bvsf color to radl- 
he block man is able to get rid 
the blgheat degree There is 
nore to It than this The an- 
ry from excessive light Is proho^ 
the ultra-violet rays of t)M> sun¬ 
light than to tho heat rays Tho Mark pigment 
negro Is a defense og^tMl tiie» rajNi, The 
man who migrates U) the Torrid Zoh« in a 
in rat Ions develops a dark plgmont which 
him hv llvii under torrid condltiOQa There 
1 no doubt that adaptation to envinmiaent 
•ought atsiut the nondlMon and that tho 
pigmimt Is an advantage and pot h datH- 
Lo tho people In 


NEW BOOKflx em 
Anhial Expskimsmtatioh and MWUOAL 
Pboorbm. By WllHam 'WOUaDU K«ea, 
M.D, L.L.D., ProfcMor Emgrittn of 
Surjtwy, Jefferaon Medlhhl CoUese, PWl- 
adeiphia. With an latroduniion by 
Charleg W. Eliot, LL-D., Pi^dent 
Emeritus of Harvard Unlveiaity. BoeUm 
and New York Hoiwhton MoHiii Com- 
jiany, 1914 l*n«e, il.75. 

Dr. Keen has Iveen one of the abiaat chamvionB 
of what Is Improperly called vlvlMCtlon. He baa 
the multitude 


great benefits 
have derived from the uae of the lower animala In 
the laboratory The book la a aeriM of papara 
which have been puMlahsd by Dr. Kean In niadiaal 
and other Journals and whJoh are here arranged In 
chronological order If there la much repetition 
as a reiult of the auUuw's daalre to raprtait the 
papers exactly as they appeared, ttMre la alao 


the opponents of experlmantat research In spite 
of public expoeuro of tbeae JBlHtatenwnte ” To 
those who wish an expoalttea of the unreeeoo ab l e - 
nees. inaccuracy' and indJltaienA to truth and 
Justice manlfeatod by anti-vivlaaothmiats. this 
book may be heartily reoomeaaodad. Oomlng as 
It does from an eminent aurgeoh and a man of 
humane feolinga It should be read by everyone 
who takes any interest whatever in the pteaeni 
campaign to restrict sctnotlflc men In thefr aCorts 
relieve the sufferings of humanity 

The New RtiHiNBoe. By Harry Tippor, 
IToeident. Advertieinff Moil's League, 
New York Publish^ by Doubladay, 
Page & Oo for tho Asaooiated AdtierN 
tising ('’lubs of the World. 1914. Svo.; 
391 pp , illustrated. Prioe, t2 net. 

The author confesses that commsTCO has ahraya 
held for Mm the Interiwt which attaches to a great 
primary force It Is prolvably this attitude whlofa, 
taking posiMdMlon of his pen, InJecU aa ahnoat 
breathless suspense bito Ms work Yet here Is no 
iiopulor tract on the romance of this, that, or tho 
intelUgenee may under- 
stondlngly absorb its facts, but these go to the 
very heart of advertising, marketing, selling—and 
bock I 
There 

wMch followed iitsMi 
scoond section of the work deals with finance and 
marketing oiMts. Including a study of tlie oon* 
oentralloo of money control and ita effort* flee- 
takes up the factors In marketing coat 
Rectlons 4 and A bear upon organisation, training, 
and apedallaing The final diviiion eoncema 
“ with good-will, with buying babita, and with 
future tendonclea The author baa prepared 
grapMc charts which place vital facta and pbaaea 
distribution, and competition 


The CBEMifiTRY OP Fahiliar Trinos. 
By S. 8 Hadtlnr Philadelphia; 'The J. 
B Lippinoott Company, 1916 
This book diffiws markedly from the usual 
popular preoentation of chemistry It brgtns 
originally enough, not with the usual cut-snd- 
drled elemivntary exposition of chemical principles 
but with the part that chemistry has played In 
nature Not until tho natural aspect of the suh- 
J<vct has been dlamtaoed and the importance of on 
exact knowlivdgo of ilie oompooltlon of matter i 
INvIntnd out. are such subjects os atoms and roole- 
I. odds and organic and Inorganic substaners I 
discussed Nor la the book confined entirely to 
chemistry The chapter which Is entitled "The 
Chomlstry and FroducUon of light" Is very 
largely a dlscuoalon of physical prtndplee and 
takes up subject matter which properly folia 
wiiMn the scope of this Ixick. but which most 
chemlste wotild ivrobahly omit Chemistry and 
physics are nowadays so tntlmatflly interwoven 
that it Is dUficult Indeed to-exclude pityaioa from a 
popular text-book on chemistry Oeneratly wa 



ventilation taken op not only from tho choral- 
cal but from the physical standpoint. The range 
of the book is wide Indeed The cbemiitry of the 
earths evolution, soil and Its ocoaervation. food 
rnents and food dasssa, animal feeding, fermen- 
lon. chemistry of the body, paper and textlke. 
tber and rubber, alllclous sqbstaacee in glaaa— 
these find a place In the book. Taken aa a 
ole the book may be regarded as a good ex- 
ple of what popular actentlflc writing aboold be. 
The Cubvkb or Lir*. Baiqi; an Aoootint 
of Spiral Formationg and Tnefc AppUoa- 
tioii to Growth in Nature, to Soieiw and 
to Art With Hpecnal B^orenoe to tte 
Manunoriptii of Leonardo da Vinci. By 
Theodore Andnia Cook. With 11 plates 
and 416 iliuetratioiia. New York: Henry 
Holt & Co., 1914. 

It Is difficult Indeed to describe the imprassloo 
which is loft upon the mind by this remarkable 
treatlee The book of nature la openhd at a new 
page, as It were, and a new chapter la preseoted 
for perusal This la not the Work of a Mystlo 
but the frull^n of twenty yasn’ Study of splrsl 
formattons • •■ ■■ - ■■ ^ —- 


muscular fibers of the heart, wbute, and the 
artieUcworim of great palatecs and seuliPtxKtv The 
umUriying cause of beauty la Mrt afid la nature ti 
found to be the same-found «he lopifltlwao 

sidral With Uie itsiMWadf Wtr. hlsfk garr and 
Mr. WflUara Bchooting. thgas 
been conaidaMd 


d. d», d*...(. 

ouanttty d is such that tbs'aw 
aeoutive tsrms is equal t» ItM 
tSdimd, d must be equal 1 
-0.010033 It Is unasing how gsMnltar 
pUoable is this formula to,works of a(*r sOfifa Hir 
example as "The Laughing OAvktier’' %y FriM 
Hala. the "Venus" of BoUloeUt, tbs'^Xjaatgtippor" 
of lannardo. the "Ulyaset Xiartding TembHitis" 
of Turner, and even to some of tba wotte of dnbM- 
Jones. Appaivmtlyt]uhatMHtkpBt9iffilrM,J«|^^ 
from the numerous exarngMS qaotad from Mfer e 
by Mr Oook, Is Hte neareat mathwfiatteal eagl^ 
tion we can use for the relation of tarm to growth. 
The Idea of logarlthmlo spirals as awjWcabts to 
growth did not oiiglnats -with Mr. Oook, aa'fte 
dearly admita We find It. for exampta, In Mr. 
A. H Churoh a dlacuaaion c# Pb^hiklMda T;ha 
critique of the "Life-laborad If tt arinoas of 
akinate Thought’ of Leonardo da ’Vhtsl b ons of 
the meet akiqnent and sympathetle that baa over 
come to our notloe. IndoatU tbe wbote spirtt 
of Leonardo domlnatea the work. Wrtttsa In 
dear graceful Englioh irith a datk^tful psrsonal 
book la a pleasure to read 
Elbmbktart Elbctmcitt and Maoniit* 
laM. A Text-book for OoUeeeo and 
Technical Schools. By WUU^ 8. Frank¬ 
lin and Barry Maenutt New York; 
The Macmillan Company, 1914. 13mo.: 
174 pp.; illustrated, ^loe, flJtS net. 
Advancbd Thbory or fiiig cTBic rr T and 
MAONST iaM A Text-book for ColleiKes 
and Teolinical Schools By Wfiliam 8. 
Franklin and Barry Maenutt. New Ycrk: 
The Mactnillan Company, 1916. 8vo,; 
300 pp., illustrated. 

The first text-lxmk I* 
th» of tbs magnetic, cboraioal. and ta 
of the electricai current, uf the condlthiM and 
lenomena of IndtKed elertromotive foree, and 
electric charge and the noodtmaer. The asgll- 
mt ia energetic, tho dlograroa simple, and the 
examples practical This general d *a g Ipttoc 
the "Advanced Theory of Elec¬ 
tricity and MognoUam, ' which eartiae the 
student over the Mm« general field, but to a 
wider and deeper purpose, with ampllflad detail 
a chapter on ship'* magnetlam and the com¬ 
pensation on the compass It Uwata exteoaivety 
of the electric field, the theory of potential, and 
electric oodUatlona and waves Its finat seiNfon 
la devoted to the eleotron theory, which la the 
table of contents la referred to, by an unforttmate 
typographical error, as the "election theory" 
The autbnra are exprrienced In the writing of 
1 their work ia sound well-niamwd. 
tnapira and energioo U 


Advibtisinq. Selling tho Consumer By 
John liee Mahin. Published by Double¬ 
day. Pago & Co for the Associated Ad- 
vertisinE Clubs of tho World 1914 12 
mo., 280 pp : illustrated. Price, $2 net. 
In ao often encountering the phrase "It pays to 
adverttoo," we are prone to overlook the fart that 
nothing Is more costly, more wasteful than 
Ignorant and Indlsrelmlnate advcrtlelng Adver- 
tMng Is an an and a setenne, os no one knows 
better than Mr Mahin, and few are bettor quali¬ 
fied to impart Its prtnrlplea and He technique Rb 
book admlraMy oovera the general field It 
skoti'bes the prraent status of the sejonoe and 
states It* fundamental problems It shows ex- 
artjy how markets boneflt both producer and con- 
'. and bow aalcsmonsblp h related to ad- 
hig The fact b idnarly elucidated that 
buyora may be divided into groups aeeordlng to 
their Incomes, and that tho impertant question 
how to reach the required group The tools 
odvertbring. Its modtiuns. a 
irits are convincingly dbicuaai 
•ms, retail, maU-order, and n 
ately handled Many other p 
Jeot are touched upcm In the closing cl 
so concrete Is tho Information offared, so practical 
all the tearhlnga and advice, that in reading tbe 
vohime one teems to have bb finger upon the very 
pulse of trade 

MoDERNE NATtlRPHILOgOPHIK. VOO Wlb 
holm Ostwald. Laipziff; Akademische 
Verlagsgosellschaft, 19H. 

More than ten yean have passed atatoe Prof. 
OatwaM pt^Ubhed hb leeturea on natural pUlo- 
topby. which created a profound iiupfistlnii at 
the time It b but natural that ainee Uitb pub-, 
Ucatlon the author's vlewa should ha'va under¬ 
gone some change Moreover, aobntUo advaacaa 
have abo been made within tho bst decade wbloh 
could not be ignored In an attempt to whip our 
modern scientifle phlloaophira] osoeepUeeu Into 
a natural philosophy euch aa that with wWeto 
our forefathers wore familiar. Indeed, the Whole 


sophy has so far developed, that thb new work 
0 be the first of a irltMe seriM of three 
hi thb flret volume Prof. OatwnM 
discuasea tha modern ooncepts of loglo and ogtlaa- 
matlca. In other words, oonoapis wideh hark 
nothing whatever to do with energy, aa auCh, and 
wUefa be placua under the term ‘‘Drdmmgswb- 
Prof. Oitwald regards tfifde w tkn 
first and most general aetmioe, and tka giqt hw 
part at hb lectures b devoted to drtvhkr taOBW 
that truth. FtM*. OstwfiMbPiwlMMymM^I^* 
write a wtgk on n tt dBt p pMM- 



M uuMm Oantaa aciMtUe tll^^ 
w«rk'Mta-fab to fdrw <lw Ugb M a 
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SCIEKTIFICAMEKC^ 



Why worn motors never “come back” 


Y ()l K stimllost — 

liiliricutiuii — i'- vour only 
})r()tc(‘tiun anauist ^()Ul iK'avifal 


Mein] u'orn off hij friction as 
gom foiit’cr 'I'liat w why worn 
tnotoiN don’t “ como hack " 

A vcar''< HUi)i)ly of the most 
(•ffic'it'iit luhiK'utmg oil you cun 
liny will cost you very little 
more tlian the cheapest oil on 
the maiket maybe five dollars 

As a iiiatti'r of fact, poor oils 
"use up” or "wear out" much 
mure ciuickly than » fticieiit oils 
—and so eoA more than the\- 
ajipear to And the very fact 
that they (pnckly " w'car out" 
should be a warnnif£ signal 
Poor " wean lift oil" means a 
tpiick wearing motoi 

Is it worth your while then to 
buy a cheap oil and risk serious 
and peimanent depreciation in 
the \alue of youi car'i’ 

It Is ])ait of our dally work 
to analy/(' the lubricating ])ro- 
blems in large manufacturing 
plants, all o\er the world, and 
to specify the oils which will 
most cfhcKuitly infs't the condi¬ 
tions in each case 

The same thorough engineer¬ 
ing analysis has been put into 
the study of automobile lubri¬ 
cation 

The condensed lubrication 
f'hart on this page is more than 
interested advn e It rcfiresent.s 
tlu' best engineering luacticc 
based ujion I'Xtended s( lentific 
research 

Among motorists who are 
intelligently watching expcnsi, 
this Chart has for years been a 
standaid guidt'to coriect lubri¬ 
cation If your cai is not listed, 
a com[)lete Chart yvill be sent 
at your rcipiest 

A plain cpiestion you must 
decide is this . Will you Imv 
correct lubrication—or pay ulti- 
niabdy for the costly iHUiulties 




CoiTAct Lubrication 

Explanation; In I he Chait lielon, 
the letter opposite the cur indiratr'v 
the grade ol Gargoyle Mobihiils tliat 
should be used, for example, “A” 
mesa# Gargoyle Mohiioil *‘A " 
"Art” means Gargov le Muhilml 
“Arctit ” The reeommeiidaiiuns 
(over all models of both pleasure and 
t oiiimcmal vehitlcs unless otherwme 


: illpiiss 

j*"' ii; 






Mobiloils 

A grade for each type of motor 


I hi ^ A A ' ® S 


Gw'goyla MoUloU *‘A” 
GarfoyU Moblloil “B” 
Gargoyle Mobiioil “E” 
Gargoyle Mobiioil “Arctic” 


VACUl IV{a,OIL (OMPANY, Rochester, N. Y.,U.hS.A. 

Speciaiut* in tbo manufacture of bigb-gratle hibriealite for 
every oiaaa of machinery. ObtainaUe ovory whore in the worM. 

DOilBSTW BRANCHES; 


A SoffMdoB hi famt XaiMMi 

T HR objections to oar Bhtest prooMltm 
lies not so much In th« orstuile law as 
In the methods of enforoeGoent of th« con¬ 
tract lietweon the OorertuBent and the 
Indlridiml. In the development of our 
»y stem It has auffered from the wmw prac- 
(let's (hat have received public dlaais 
proval In ordinary wurt procedure I^gal 
tecliritonllHes have supplanted In Imitor- 
tance the wonomlc aspecto of a case, and 
Icgnl form and procedure have almost at- 
tatinsl the dignity of an end Instead of a 
means 

The uUuses which have thiw found their 
lnoc|itiuu and growth In the jiractlce of 
lidjadlcutlug (lateut rights have led to the 
suggestion of a aiieclal court of iMtejit 
apiaails with revised rules of priKvdure 
and imwor of final decision, ICven thl» 
excellent suggestion, however, cutioerna 
Itself with Improvement In the aystem 
after the patent has Wn granted, and 
offers no rt'Hef from obvious deflelencies 
In the system iirlor to and Including the 
actual grant The jiolnt Is that probably '• 
much of the trouble now following the i 
grant of a iwtent might lie obviated by ' 
greater care In the granting ^ 

T’nder present eoiidltions a metallur- • 
glCHl or cliemlenl imteiit in litigation has ■ 
not recebed the careful attention of ex- 
IS'rts until It Is called In (|nestlon Then 
It liecomes the subject of a long Investl- c 
gatiun, and exiart testimony is brought ] 
forward In great volume The guestlou 
arises- If exiH'i-ts are deemed necessary 
to settle a point in Ilttgatiun. might they i 
not be of eipiul value In r^sslng sclen- ( 
tlfleallv on'u|>pltcatlons for pateiitV If, ' 
Instead of submitting a iwteut to e.xperts 
after It lias Is-eii granted, It were sub- ,, 
Jected to selentlflc exnuluntlon iK'fore ‘ 
granting, the proH|>ectlve jiatentee might 
be relieved of much expenso, delay and 
trouble, and would not feel that he had t 
I been deceived as to nature and value of J 
the oovenaiit between liimself and the 
Government Ibsoer comments on this 
phase of the mutter In his IkkiIc on Con- t 
«>ntratlon by Klototlon, saying that "If S 
Courts deprive him (the {wteiitee) of the : 
benefits detlidtely promised, someone has 
lilundered Kvery legal case in which the 
liatenta of one ItllgHUt are dec'lared In¬ 
valid Is an tiidlctmenr of the most W'rliins 
nature ugalnat the aystem " 

Another tieiu'llt that might r»>Hult from 
scientific examination of imfent uppltca- 
tlous would la* the reJ»>ctlon of many sup 
(Hised novel Ideas of alleged urn-fulness 
I Mum of these are sclent I flea lly unsound 
and cliilin results that are pructleallv Im- 
1 t'ossible of achievement They merely 
clutter the nvord. Others contalu alleged 
improvements and are often Intnidueed 
I by iialent pirates and leeches It Is rec- 
! ognlwd. of ('oijrse, ns Jltsiver sa.vs, that "a 
new inetullurgtcal iiroeess never springs 
fully dev4*bi|Msi from the brain of one per¬ 
son," and cons«s|uentIy many of the Im¬ 
provements are vnluahte On the otlier 
hand, one has only to review the luiteiits 
and lltlgarbai In <aie subject, such as fltUa- 
tlon, io f(s-l that If scieiitlflc exfu-rts re- 
vlevv<*d (he nptilleatlona, many of them 
might not Ik- grunted. The slluatlou would 
Ik- freer from eompllcatliais and progrenw 
In the indiistrv would not suffer,— Metal- 
luruual and Chfmionl Bnffineerinff. 

New Use for Cocesnat Water 

npilK discovery has just been made at 
a Cobniibo that eocoauut Water, Which 
has always i»een considered a uaeimm waate 
iirisiiict, Is Hii excellent rubber coateulant, 
Mlllhais of galbwis of coeoanut water al- 
lowwl to run to waste ou eatatea can u«iw 
he made use of at a good (rroflt. 

The coeoanut water la allowed to for- 
! meiit for four or five daya. Otter which It - 
1 can lie nseil without further delay oa ^ 
I ixMignlatiiig latex. One to two' ouaoea of 
I the fermented ctaioanut Wat(W U allowed 1 
to coagulate one plut of thw pore late*. \ 
ITiIa la aald to produte; h .BM oWtbw, 
aupitrtor to that procuiwd wjtlt ihw «•» hf 
crude acetic add. The «oidr 0# ttw nte* * 
her with acetic add fewtewitotfate ia do* jj 
oWedly Inferior to ttw OMain«t<llrM«r fte*: I 
mutettOB A ■ - j 

OoeotBot w«Ur la »0ir mA» «D f« 




P ATENTS^ 


tNVENTOM •» hoM w «W 

Mubb « Cb.. »S amdmiy, N«w Yarh. 
815 F StTMt. VftMatUm, D. C. It tmt* a 

Tnub-MMlu (Ad Caonletet iMOwml. BiilW 
Ptteatt ind Fer*lf« fBlatOt mint 
A Fm Oatalan n w ikt wiwWiiau 


OUN l> ibe OM«a IM wetotf ttwaai U 

wn orw )rt«n ifo 

sMt »*;«£•»« lit Ih» StlBBtUk Aai w le f , 

MUNN ACO., 233BrMdwaf,N«wTa(fc 

BrtBBli Offics 53SFSt..WatUiwta>».O.C 


Qainfkd Adv«rtisemeiit$ 


AOENTII, 80096 ProOb rvee OMapJt Cvad mU 
ailvtr atan Uutn tor More trant* ua oOM aim- 

Msnvmrl,MterOo..d«a N Otark Bi..aSil»0o.XJAjt. 
■USINCS9 OPPOWTUaifTtes 
HAVE IMPROVEMENT tn Mol«ui-« wtUlelal 
prodanUoD of dlwnond rorholdtoa prtatore tnd heu: 

otSytSllSIa'hl^etpM-lmeriS*** ^wd^cuKal 'l£?‘rs 

eoviJpawnt. Box 44. Huguonul Park New Yevfc 


WANTED PABTNE^R TO FURNIOH MONWT 
or rarWta couacrlei Pt^t t leasgMMv* e^-«M 
lalva Oratroie enotne tn otto or imUi,4owa. 
I A Duon. 3SI6 Avkpu* f. QalvMVoa. Tea*. 


A-B-C OF 
GARDENING 

By 

EBEN E. REXFORD 


Here i« the manual for the man or 
woman who eighs to have growiag 
things about, hut who la bewildered 
by the numberltes dlrectKvnt of an 
many voluraea on the aubyect, Ttua 
book rontaini all the information necei- 
sary for vtartmg and keeping in order 
an outdoor flower-garden or indoor 
plants. The msrructiuns are an timply 
given and to tpeiifii. that no reader 
who follows them roiild fail to make hii 
gankjv a surceas 

Among the chaptea are; Making the 
Garden; The Border, Aruiuaiti Vines; 
Midsummer in the Garden; Wwdow- 
Boxes; Growing Plants for Table Deco- 
ratronjThr Bulb-Bed, Bulba for Winter 
Flowering, Getting Ready for Winter; 
Insert Enenues; Gardening for Chib , 
dren, Dont's. 


HARPER A mOTHEKS j 










SOTNTlFlCAMEiaCAN 



Touring 

in The Eight-Cylinder Cadillac 
holds new fsiscinations 


Complete line 
J^t^CidillacCars 
and ademonstratind 
chassis arc exhibited 
at the Panama-Pacific 
Intenotionat Exposition 
San Francisco. Calif 


'THE greatett boon the ELight-Cylinder Cad- 
^ iliac confers upon the American people is 
that It removes the stram and the weariness 
from long distance motor travel. 

If ever a nation needed the relaxation, as well as 
the exhilaration of motoring, this nation needs it. 
And if ever a motor car was at once both stimu¬ 
lating and soothing, that car is the Cadillac 
“Eight " 

Men and women all over America are awakening 
to this delightful discovery. 


The roads of the continent 
with a new charm and a new 


ire callmg to them 
insistence. 


The Cadillac "Eight" has supplied the last nec¬ 
essary link in the chain of causes which constitute 
the thing called luxury. 

It sets the traveler free from taut nerves, from 
tense muscles, and from constant concentration 
on the performance of the motor. 

All the glorious tingle of a noiseless flight through 
space is there in increased measure 

But the strain is gone—gone, and forgotten, 
because the flow of power is so continuous and 
so quiet that you are scarcely conscious that the, 
engine exists 

There are no convulsive movements of the 
motor, no noise of straining and labor, no irri¬ 
tating vibration—because there is no lapse or 
halt between Cadillac power impulses. 

You relax and rest, m the Cadillac “Eight," 
because the unpleasant reminders of inter¬ 
mittent power are removed. 

You forget the engine, you forget the mechanical 
system which is carrying you forward—and luxu¬ 
riate in a sense of serene well-being and comfort. 

The mind is released from its thraldom to the 
car, and turns a thousand times more often to 
the beauty of the road, of the sky and of the 
landscape. 

The joy of touring is not only a greater joy in the 
Eiight-Cylmder Cadillac, but it calls into being 
a new set of physical and a now set of mental 
sensations 

Heretofore, no matter bow gallantly your motor 
mounted a hill, you were oonscious every mo¬ 
ment that it was cltmbiiig,—that it was lairing 


Now, you only know that the hill was high 
because you saw it before the mount began— 
or looked back after the crest was reached 


Then, the car fought against the hill and tri¬ 
umphed over It—now, the hill seems to melt 
away before the car 

You can now travel almost continuously on high 
gear—under throttle control 

The power-application is so fluid that the effect, 
when you accelerate the speed, is very much as 
though you had “turned on” the power, as you 
“turn on” water by opening a spigot 

As far as sound and vibration are concerned, the 
engine does not seem to be energizing at all 

The car simply glides from one rate of travel to 
another, without jserceptible effort or hesitation 

The result is that the mind is lulled into repiose 
and the body obeys the impulse of the mind 


All the niceties of Cadilli 

ic construction si 

jpple- 

meni and simplify and c: 

mphasize 

the luxi 


action of the Eight-Cylinder engin 

e 


The latter might be ever 

(K> perfre 

t and sti 

ill fail 

of Its full efficiency if the 

car as a V 

/hole wc 

re not 


manufactured m every minute part with relation 
to the requirements of the motor 

Cadillac thoroughness is responsible for the 
accuracy of every function which might contrib¬ 
ute to the efficiency of the engine 

And, too. the spring suspension, and the deep 
soft upholstery share the task of resting and 
soothing mind and body—the two work to that 
end in continuous harmony 

More than eight thousand Cadillac owners are 
now enjoying these marked elements of ease 
which confer a new charm upon motoring 

Our information would indicate that nearly all 
of them expienencc the same impulse a renewed 
and irresistible call to long distance touiing 

With rough roads largely robbed of their terrors, 
and good roads made almost doubly delightful 
—with hills no longer to be dreaded and gear 
shiftmg practically eliminated—with a new and 
astoni^ngly active acceleration, always to be 
relied upion- -touring in the Eight-Cylinder Cad¬ 
illac becomes an unalloyed delight. 


Styles end Prices 


Standard B«v*n pMSangar car, Piv« paaaangvr Salun am 
iAndaoUt Coopo, $2500. Piva passangar S«<lan, $28tH) 
Umousina, $3450. PHcea FOB Deir. 











SCIENTIFIC AMERICAN 




Gain time. 
Save space. 
Cut cost. Re¬ 
duce fire risk 

W Self-Senterin^,^ bids f(^r your con- 
^ struetion work if you specify those 
conditions. 

You ^min tinu' by not makin^^ elabor¬ 
ate forms. Witli Self-Senterin^^ you 
pour concrete while otluTwise y<m’d 
b(> buildiriii- forms. 


concrete without forms. You’ll 
know it by its Diamond Mesh 

A i)artMioii of Self-Senteriii^ is hut ‘i inches 
thick. It (loe.sn't take many feet of such wall to 
save a foot of floor spaet* over the old thick wall 
method. 

The lumher and labor cost of forms runs up 
hif^ll and fast. Self-Senterinf? cuts that item to zero. 

('oncn'ti' over Self-Senterin^ withstands a 
severe firi*. Tests have proved the resistance of 
.sucli const riicl ion. \ report of .such te.sts will he 
sent you if you 

Ask for **Fireproofing Handbook” 

'J’las IS an opiiartiinity to l)fconio familiar with the 
ailvantasos ot Si'lf-H(>nteriu)5 and concrete construction— 
an opportunity to save money if you want to Our new 
edition whicli is ready tells liow In writmii;, give us the 
name of vour architect or lanldcr and we will work with 
him. Our exiienence is at your service 

The General Fireproofing Co. 

2101 Logan Avenue, Youngstown, Ohio 

R,, ir’Vi .r .m. Mahtr, alK, of Hmrrintl>t>n» Lath, Iht RitU Mmtal Lath 
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SAVE TOOL TEMPER 

thr Hhikrixist ouiviog Mtd 
HIPta jraooUlwt wiwiivi irtu 


Keyilwoo Vedsl ftlld iDdlWUlaJ 


Cleveland Grindstones 

Creai Bicycle Offerl 

lAiMecmica-Dw.^.c^*i>eit,.Qto«iil 

In u variety of grIU. each carafully anlortad by otir 
wipert Knuinn of MJ ypapn' oxper(eao«L No aoft or 
film KiKiu ^ Wr »rr Wi^wt^ pr^uccrajwd 1^*^" 

THE CLEVELAND STONE CO. 
g 112* UUrr.Nm CUVUAMD. OHIO g 

Gmcrete Potterr and Garden Fnmttare 

By KALWI C DAVWON 

In thl» volom* li 

n>«Btlu\radSr<;/*C«iar«t* tor the Horn. uiO Q*r4mi 

MUNN A CO., fai^.^MhHiA M*«. NEW YORK 


THT Ainoskss Th* OnIt C«b- 

fortsMs Geggls 
Tbs Oisly EmdMt 
£rs rrstsrtsT 

p!^jrUc«»iLfu3udl?»!uSi»r'iSS^ *rSw P«3ww. Hi* 

teAMs «r« muru) ffl»«g and la tlMM. mmobtg vmmUorX 

Tdl Your Boy About ThU! 

TIU5 BOVS’ NSUAKINK. SOW. *Wt. SoimSooH. Iw' 

Over 40,000 in Aeta^ Uss 
FhrSaUkiAa OUMpof Wbsw W 

rA.KARDV*CO. CMiC*O0.«A. 


and Bhipped in large quantities from ooeoa- 
iiut plautatloua to Che ratious rubber aa- 


The Heafeas fai May 

(OosoluUerf Sram 497 ) 
this effect: Venus Is nearly twice 
diameter Mars, only 60 p«r cent of 
distance from us, and almost twice as near 
the Sun, and her surface reflects about 
tliree Uiue.s as much light from each 
square mile as that of Mars. Jupiter la 
a morning star tu Pisces, rlisiug about 
Z A. M Saturn is still an evening star, 
and is 111 conjunction with Mert'ury on 
the 31 st Mercury will be 214 degrees to 

the north of Saturn and a little the faint¬ 
er of the two. This will be an excellent 
opportuidiy ti> compare the two planets 
Uranus is in ((uadrature east of the Sun 
on the flth, and comes to the meridian at 
(1 A M Neptune Is on the borders of 
Cemlid and Cancer, and Is observable 
(telescoidcally) until 10 P M. 

The Moon Is In her last quarter a few 
minutes after inldnight early In the morn. 
lug of the Oth, she is new at 11 P. M on 
the l.'tth. In her first quarter just before 
midnight on Ihe evening tif the 2lBt: and 
Is full at n P. M. on tlie 2Hth 

.She Is nearest us on the 28th, and 
furthest away on the 14th During the 
iiith she imssee near Uranus on the Oth, 
Jupiter on the 8th. Venus and Mars on 
1th, Mercury on the 16th, Saturn on 
17th. and Neptune ou the 10th. None of 
the visible conjunctions la close, 

MallUh’t Comet (191S«) 

Keltable elements of this comet are 
available, tsimputetl at the University of 
I'ullfornla from olstervations extending 
i>\er more than a month. They show that 
Its perihelion passage will occur on July 
17th, at a distance almost exactly equal to 
that of tl»e Harth from the Sun at the 
same time 

At this date, however, and for some 
time previously, It will he so far south In 
the heavens that we cannot see It at all, 
Indeed, we will lose sight of It In the 
esent mouth. 

Its tussllctetl positions are as follows 
for 7 PM. Kastern standard time; 

April 30tli INh 43S>ui. —10' 40' 

May 8th .. 18h 512ra. —10" 28’ 

May 16th l»h 14 7m. — 26“ 23' 

May 24tli . lOh 43 m, — .W" 24' 

On tin* first of these dates It Is 82 mil¬ 
lion miles from the Karth, and on the last 
hut 42 inllllou, and it Is also approaching 
the .8uu, so that It Is not surjirlslng that 
Us comimted brightness Increases nearly 
six fold during this short time. 

Its track runs through the eastern part 
of Sagittarius, about 10 degrees east of 
the "Milk Dipper,” and. as the Moon will 
Iw out of the way the comet should be 
easily visible with a field-glass. The best 
time to l<K>k for It will lie about 3 AM. 

During the early part of June this comet 
may lie a fine oblect f<»r southern observ¬ 
ers as It will come within aVamt 85 million 
miles of the Karth It will be at Its bright¬ 
est about June 10th, when It will pass 
right over the smaller Magellanic cloud, 
and Ih* a southern circumpolar object 
As It recedes from the Bun Its orbit Is 
roughly ]>urallel with the neighboring pert 
of the Karth's so that the Karth follows 
U for some time at a gradually Increasing 
dlstum e It will prolmbly be easily visible 
o H<iuthern observers for many mouths to 
orae, and will probably become tele- 
icoplcally observable again Id northern 
latitudes before It fades away In the dla- 
tunce. 

Princeton University Observatory. 

YariaUon of Eta Aqilllta 

I N u note on this short-perriod variable 
published In A/ttnmomitohe flachrich- 
ifti, M Pessenkoff endeavoni to explain j 
Its variation In 1895 Belopolsky au- 
nounced that the star baa a aatelMte 
whose iM-rlod coincides exactly With that 
of the star's variation in The 

t of the satellite taaa been lletertnlMd 
by Wright. As the line of staht from our 
wyatem does not lie In the ptane of this 
orbit, the star’s variation is not due t»| 
mutual ecUpees, bat catlMr raliatloM; 


iu the ^moont of sopface, prtaentad to 
depeudlog upon AefenaaltQtte la the t«a 
bodies under tha funded tidal efBaota qf 
their close jaoxMif to each other, 
may. In fact, be ao cloee ag (;o 
coalesce at tbe time of pmdaation. A see- 
ondary cause of vartatlan, hffeotlng the 
color as well as the brtahtBaae of the 
stars, would be, on thto hypotheala, the 
varying thickness of the atnlospheree sur¬ 
rounding tbe stars, due to variations In 
the surface area of the bodlee, with «wn>- 
spondlng varlatlous In the amount of tjyfat 
alMturbed. 

In the Tftaiches* 

A t first there were grumblers who 
scorned trenches The veterans of the 
Uevolutlon, who had been fighting all ov«r 
Kuropo during fifteen years and who de¬ 
lighted In pitched battles, refused to bur¬ 
row Id tbe earth like moles. They loved 
to fight, but not to fight underground, and 
they gave a prat'tli'ul demonstration of 
this repiignanr-e when they encountered 
tbe trenches which Wellington impruvlaed 
at Torres Vedras for the defeitcc of 
Lisbon, 

The entrenchments at Torres Vedras re¬ 
sembled, on It small scale, those now em¬ 
ployed by tbe (lermatis. They comprised 
two lines, one extending from the Zlxam- 
bro lliver to the Tagus, a distance vf 30 
miles, the other somewhat shorter and 7 
or 8 miles toward the rear. The t*ou8trut> 
llon of these entreiichmeuts required tbe 
Labor of 2.5,000 men during ime month. 
'They were well IniUt and prirtected by pit¬ 
falls, chvvaux-ilp-fmff and other obstruc¬ 
tions. The trenches which sheltered the 
•Idlers were 16 feet wide and protected 
by ]iarup(>ts 10 feet In thickness. Each 
section was provhlevl with casks of drink¬ 
ing water, a toolhouse and a magastue. 

The memoirs of MussOun, Who com¬ 
manded Uie French army, deecribe various 
tempts made tu draw tbe enemy out ot 
this formidable position, which Tblftbault 
calls a second Uibraltar. Wellington would 
Jiot make n sortie. The French had no 
artillery heavy enough to attack the 
trenches effe<'tlvely, and had only enough 
ammnnitlon fur one duy of hard fighting, 
Tlie only thing left was to besiege the 
enemy to the point of exhaustion, but this 
did nut please the veterans of Jena, who 
reganltMl this Imprisonment of the enemy 
as dishonorable and an tiultation of their 
tactics as cowanlly Tl»e soldiers grumbled 
on Itelng set to work digging trenches, and 
the ofR<«er8 showed their discontent so 
plainly that Massfua was compelled to 
order a retreat 

The second exiierleuce In underground 
warfare came at the stege of Hobastopol, 
In 1855. The Investment of this suiqKwed- 
ly impregnable stronghold absolutely re- 
qulrcal these tactics, but the French sol¬ 
diers liked them no lietter than thetr an¬ 
cestors bad llkt-d them 45 years earlier. 

ilmue of letters written to bis fam¬ 
ily by Paul (ioedorji, a Ueuteoaut of 7iou- 
avps, during the Crlmeau war, itas juat 
been published The writer was fresh 
from Halid Cyr and less than nineteen 
years old Naturally brave, he feared 
neither ijorll, privation, nor fatigue, but 
his ttrtit' turn In the trenches dlagusted 
him. Higher officers were no more en¬ 
thusiastic. (len. Bosquet wrote: ‘Ttala 
business will hereafter seem Uupeesitd*; 
the most seusonwl troops will eertaiiUy be 
worn out at the end of the campaign.” 
Marshal Nlel re< ogtil*ed that this sapper 
and miner vvarfare was depressing to 
French soldiers “Fighting In tbe olKtU 
air and sunlight," he says, "seems like a 
pastime In comparison with this working 
In the bowels of the earth, »nd ttu ucqom- 
panylng dangers " 

Lieut Goedorp accustomed blipself to 
the situation, but not without effort, m 
his letters show, desplto ttaobr 
tone. Aftet Ids first turn ttt tMUdtab 
he writes that he la ‘Wribly tatlguw) by 
a night on guard and two stMl^Ieas 
He explains by .Adding: xflTo: Ataiti 
tbe Uewibes at tea efiriotit itad MtaM Pr 
three on the sMond Oug NwttllP 

two duys and two 
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For Boys 

Wlio like to BoSil Tkiiip 

There’s a lot of fun and healthful 
exMT^ise to bo had tinkering around 
th« house and yard with tools. But 
you oan’t Kot any fun out of oarpentry 
or turn out aood work unless you use 
the best tools, such as 


Trr s Btmonds Saw—loe how (ut and 
■nmolh and stralabt It cuu and what an 
eaar. oomfortable "hang" It has No tiring 
out th« muaclfls. no oontinual filing If you 
bare a fllmonds flaw It boldi Its edge and 
CUM true Almonds Saws are the product 
of freer eighty yean' expnienoe In cutting 
edge tools and are bactcM by an Iron-clad 
guarantee 

Ask year dsalsr for Slmnnds gaws Ws will 
SuiHHyyouWbeosn't Write tor our booklet 1 

SmONDS MA^A£IViUNG CO. 

FHchbatf, Maaa. 


the french, follow tlte wall for a long dln- 
tanoe, and halt until night, when we are 
placed In a barely flnlshed aectiou wltliln 
two hundred yards of a Ruaalan battery " 
Later he wrltee' "All day long 1 have 
amused myself In watching the destruc¬ 
tion of (he Russian guns by our shells. 
I shuddered a little on seeing dismem¬ 
bered corpses tosswl Into the air, but this 
will not effect me when I return to the 
trenches.” This Inhumation at Intervals 
of three da.vs is "nothing hut dangerous 
drudgery.” It was most tantalising to 
see from the muddy trenches the Malakoff 
tower, which It would he so "amusing" to 
take by assault, but It was iief'essary to 
bide and dig In the earth until the artil¬ 
lery should have completed Its task. What 
humiliation for a Zouave! Occasionally 
there Is a note of 111 humor "At present 
wc are doing absolutely Dothlng, except 
to go to the trenches, mount guard and 
dig This sort of work is killing us. In 
one month the regiment has lost 700 men 
through death, wounds and fatigue. It Is 
hard to have an average of 60 men hora 
dr romhnt for each trench. A fine regi¬ 
ment like ours Is being destroyed lii a 
very foolish manni'r. To Im killed In a 
trench, what a glorious fate I” 

It f^s maddening to see. so near, the 
forts which the Zouaves would annilillale 
so easily If they were only “let go." “I 
thought 1 was c-oming to a grauil festival, 
hut I have been doing siege duty for four 
months The lm|>etuous young lieutenant 
condemns as Ihcompf'tent. almost as crim¬ 
inal, the artillery and engineer officers re- 
HjHMislble for the delay ” 

U was fated that he should not take 
part In the "grand feotlval ” A week be¬ 
fore the assault that he had longeil for 
was made, he was struck hy a shell splin¬ 
ter and died without having had the gotsl 
fortune t<t fight "with bared heart, face to 
face with the enemy,” as he had so often 
dreamed of doing. 

War Capacity of United Statea 
Railways 

By Dr. Robert Grfmahaw 

T WO salient features enter Into rail¬ 
way capacity for war first, rolling 
atex'k: second, track and yard limitations 
Ut a given theater of ojicralloiis The lat¬ 
ter, being dependent upon the local condi¬ 
tions of any g1>eu theater of ofwratlons, 
will not be discussed here 
(loncernlng rolling stock, the (sjulpment 
of our railways Is ample for the assem- 
bllug of units at their rendeavous or homo 
stations, and for assembling divisions at 
their places of concentraUon, this with 
out overtaxing the resources of our va¬ 
rious commercial lines 
t'oncenilng the concentration of divi¬ 
sions Into field armies for operations In 
uiiv possible theater «»f ois^ratloiis ou our 
coasts or Isirders, hy simultaneous large 
Bcsle movements, the problem l^ecomes 
more complicated, hut, on the basis of our 
present war plan strength, still remains 
within the ‘capacity” of our commercial 


-:- Tables I, II, and 111, herewith, present 

data for reference In connection with the 
capacity of our railways for movements 
of troops- 

Paragraph .'W>3, Field Service Regula¬ 
tions, I’lilted States Army, 1914, gives the 
details of entraining; and reference there 
to will show that the weights of e(iuU>- 
menta carried by Infantry aoldters. etc., 
are not factors used In arranging railway 
. TP A,. WXTCfWAICER~j movements of trooisi Aruui and eciuip- 
™'”**"*~ rsitiiju nuliiu*** monlfl carried by individuals are cos- 

S Mis»«r!Sra«rwS!!Sr»sw.4 tomarlly taken with them upon the cars; 

while wagons, animals, ammualtlon, ra- 
w> tiona and other lml>edimenta, usmilly car- 

by wagons when on the march, are 
Sliiyiyoaoli'y loaded prior to the entraining of the men. 
___ _ _ The following factors are used In deter- 

f —“Lit Ut **'" section eepaettfes: 

tail fnnlm ii“ ^ ****" section usually ennslstH, «*- 

• TggrrHSMjr of engine and tender, of not more 

than 17 cam, total weight not over 700 
tons; the weight of toeded cars being 
as: flat 36, hex 87, atook 86, pasoan- 
gar and Irnggage 60, PtHloHin 86. 

(8) Oar oapeclttes; tourist sleejian, 42 


He whodc paint lasts, paints best. 
Your painter should know, and 
you should let him know that 
you know, that the ingredient 
which makes paint last longer 
and look better while it lasts is 


zinc 
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Twenty miles 
of Tarvia roads- 


line *1 Kittery, on the wsy to Kennebunk. -ri j n .1 1 

Msme. wdl U.»el contmuoudy o»« the The.osd.lluars.e.lbr ,er».,l.„ 
new a.te ro*d and for tweoty m.lcs will >U .,vl.c.l«l..y to v.iv.ng 

be alwa^ on o Tarsia roadway-hria. 

dustlMs. mudless-perlect m everyT^^y " 

F.r« come. . SnHch ol old macadaw "'«y w.y, of u* 

whwh bsu been treoted wah “T«v» B" «')'•, "d 'Kere .re sew 

to prevent dua .„d pteMrre the aitfsce 

Then come. • lUetcn ol Umoled nuc.- T.rvi. u, by n.turr, w.lerp 

dam which Km been buih from the bottom .dhesive It conlnbulei .n 

^ wab "Tmvio X," the densei grKle of plMtJcny to the roedw.y, obr 

T.ryui Next is ui ue. of gr.vd which tendency of ordinary m.c«l»m 
hu been treated with “T.ivi. B" to under modem sutumobile tr.ftc 
preMtvc the surfKe, followed by two .reu -r, -r ■ 

"T.™. V' - _ The T.rvu treilmenl mote lha 

of T.rv,.X construchon, U.clf by the deculed MVing m m 

Further on in York «kJ Well. 1 ' 
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BARRETT MANUFACTURING COMPANY 

New Ywk Ourtyo PhiUdeIpbis Bceton St. Leg* Oeretend CuKutnsti ^ 

Pill<bvr.b Deem Bmeingbem kUBwCily Mmneetnla Seh l,elle C lly Seenle ijjK 


Al brick that casts its own light 
and shadows. Notedly original 
and ingenious. When laid in a wall 
it has tne soft and alluring tones of a 
Turkish or Persian Rug. Investigate 

( irQQn 3 a 1 e*T ?uo* 1 Hrick 


if you are seeking distinctive, artistic 
effects. They are furnished in shades 
of Buff, Tan, Brown, Green, Purple, 
Old Rose and Red. 

New York City notwithstanding high freight 
rate is the greatest consumer of Greendale Rug 
Back in the construction of high-class office build¬ 
ings and other structures. This speaks volumes. 

They are speafied by leading architects and 
contractors. Ask yours or write us for samples or 
color plates. 

Hocking Valley Product* Company 

D. E. REAGAN, Ptm, C C. WALTERS, S.l« Myr 
1st S. High 8tr«et Columbua, O. 


I OMUftw. 46 RM* (8 RMS to web ( 
fflcftt*); ftook e«n, ao to 33 *i>1im{» 











The Gentle Touch of a 
Giant Finger 


A good, lively spring in 
cdect tries to shoot you out 
of the car as a bow shoots 
an arrow. That’s the way a 
spring works. Now imagine 
a giant finger pressing its 
cushioned tip gently on the 


car motion to long, undu¬ 
lating waves — even on 
rough, country roads. The 
H artf ord controls and equal¬ 
izes spring action. 

The Hartford is automatic 
in that it works progressive¬ 


spring and casing it back as ly. For normal movements 
you would ease hack a taut the springs arc entirely free 


bow. No 
recoil—no 
jar — but 
just a 
/en^tfun- 
ing of the 
motion. 

That is tlie way the new. 
Automatic Hartford Shock 
Absorber works. It reduces 


^ Hartford 

SHOCK ABSORBER 

Soothe* the Angry Spring 



of control. 
When the 
spring ac¬ 
tion goes 
beyond 
normal 
the con¬ 
trol is applied and increases 
automatically as the action 
iticreases. This is accom¬ 
plished by a multiple 
disc construction, these 
idiscs engaging pro¬ 
gressively. 

Let us send you a book which 
discusses the whole question of 
shock ahsorbinif. It will tell you why 
the Hartford is standard equipment 
on so many prominent cars and why 
% of the racine drivers use it. 
You will not know the ulti- 
of car comfort until 
a ride on springi con¬ 
trolled by Hartford 
Shock Absorbers. 
HwtfsrlS 
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Every Road a Boolevard 



This An g 1 e - to - An g 1 e 
Interlocking Construction 


Genuine 



Piston Rings 

T his design is not accidental. The exact fit and 
l>frfect b«Mnng of this ring, which makes it a leak-proof 
ring in fact, cannot be obtained by any other form of construction. 

Imitations sre attfitipted, but without this distinctive and patented 
angle-to-anRleinterlockinK feature they can’t duplicate Its performance 
. Woo- Piston Kings should be identihed by this construction. 
Insist upon examiiiatiun Don’t accept any other ring offered os a 
leak-proof ring li you want assurance of ail the practical benefits 
and oconomios only secured by the use of the genuine \j “ 


FREE BOOK Tc h 

Sold by ml! up-to-dmte supply boui 


;o Hr 
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Box frelglit cars, 30 to ao tons, depoo* 
dent on bulk. 

Flat cars: 

(а) One gun, two caissons, OoUl artil¬ 
lery. 

(б) Three cslssona, fleld arttUery. 

(c) Two caissons and ono battery or 
store wagon, field artlUary. 

(ef) One gun, one oaiason, heavy artil¬ 
lery. 

(o) Two guns, heavy artillery. 



wftjphr: oii 

One Jlti 

<4) Forty^elifU Wki4''|KM 
down; or thirty-sfx u . 

(15) six anbtthuwn, Itnaiql te d dovn, 
tope not removed, 

(I) Thirty top* 

The followlitg table abfiwa tto eua M« 
qutred per unit of orgafdMltloa: ' 



Perwmnel, etc. 

Cara Required. 
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1 

fe 

I 

1 


9 

1 





1 



e 

a 

1 

1 


3 

1 

1 


1 

1 

1 


i 

1 

Infantry R«alinmt 

I 

eis 

171 

22 



fi 

43 


6 

6 

11 


8 

78 

flsvalry Raginunt, 

i.soa 

1.431 

36 



K 

20 


0 


67 


> 

130 

Artillery Resiment (field) 

I.IIM 

1.161 


24 


33 



0 

66 

46 

m 

Artillery Resiment (honw). 

I.IM 

1,661 

107 

34 

10 

S4 

10 

0 

78 

** 

m 

Artillery Resiment (hesvy) . 

1,386 

1.841 

107 


4 

10 

27 

10 

0 

eg 

B4 

m 

Artillery Res'mt (mountain) 

1.166 

1.1S6 




7 

23 


8 

14 

•0 



lU 

BatoUlon Enjfinem (Inf ) 



1(U 

13 



2 



2 

4 

6 


1 

U 

BatolUon Knslneen (Cav ) 


28S 

»7( 

11 



2 





IV 



38 

BatOlUon Slanol OorfM (Inf ) 


17B 

30! 

16 



2 



a 

2 

to 


s 

M 

BatolUon Signal Oorpe (Oav ) 


176 

30( 

11 



2 



2 

2 

10 


1 

34 

Divisional TYoine (Inf I 

IBOfl 

i.asi 

.3*7 



11 

16 

n 

SA 

87 

18 

180 

DIvMonol Trains (Oav ) 


600 

I.3I8 

161 



7 

10 


7 

17 

66 

HI 

116 

1 The above table shows 

the 

cars 

nor- 


Can on 

roads 

baudle 

mich 

mi 

lone 

m ot 

mallv required by the different units of a 

men 

nnd 

material ? 

Wo 

can Judge 

this 

large foree, such as a field army, excepting 

from 

Table 11. 

which shows toe raUtog 

(Hinton battaltoiiH, aero squadrons, and the 

slock of the principal railway systeaw of 

UeadquartorH of hrlgailes awl divisions. 

the l.'nittHl Ktstea east of the hltaalMlppl 

In compiling the table. 

the 

dlvlMional 

Hlver (1 

tor's 

Hallway 

Manual, 

1814 ), 

trains of both the cavalry 

and iufiiiitry 

and 

fnmi 

Table 

III, B memoranduiii of 

di>lj«iouM w^re a«HunM^ 

knocked down,” 

the 

cars 

retiulred for an 

American 

field 

all other vehicles being shlpfiei 

“net uii”, 

army, ^ompoaed of units 

In norsial 

pro- 

and a reasonable regard was 

given to 

portlonw 









keeiiliig units togi*fher In couveulent train 


All the foregoing data 

are oOctal. 

and 

sections, without separating the troops of 

were furuUhed by an officer of the regatlir 

any unit from ti>elr anlraalM 

uud material 

Army. 
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vea 

Panan- 

Baggage 

110. 

stork 

Plat 

Total 

Penn’s B R System 



Tonii 

277 


700 

*4 A 

76 


4,320 

6.410 


10,807 

NYC B B Byetem 



4 413 


3,72J 


67 863 


2 106 

I04I71 

1 

4,608 

So Ry * N k W 



1 AOl 

33R| 

223 

18.040 


3.338 

2.87a 








2.12 










(aoaboard & Atlantic Coast L4nce 


1,162 

497 


240 

31.374 


168 

8.262 


0880 

B & O and C k O 



2,579 





40.127 



2.046 

44,6X1 

I O,C N O kT P 



1 700 

68] 


193 

T2.000 


1,047 

3A6D 

37.980 

Total* 


1S,3KH 

6 627 



274 07') 


0.268 

33.732 

380J«0 
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III 













Paasen 


Baggase 

no. 


Ktoek 

Plat 


Total 
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27 Regiment* Infantry 




1 296 


162 

j 



207 

216 


3,106 

» ResimenU Cavalry 






81 

72 


603 


11 


1.J70 

6 Resiment* Field ArtUlery 




102 


M 




336 

m 


OM 

1 Resiment Heavy Artillery 





17 


10 


0 


68 


84 


m 

1 Resiment Horse Artillery . 







IO 




78 




m 

1 Keslment Mountain Artillery 






8 


4 


00 




H» 

4 Battalions Rngloeers (Inf Div 

etc ) 


)6 


$ 

10 


32 


ie 


m 

I Battalion Englosers (Cavalry) 




0 


2 




19 


4 


M 

4 Battalions Stgnal Troop* (Inf 




\4 


H 


H 


40 


90 


100 

1 Battalloo Hlanal Troop« (Cavalry 



6 


2 


2 


U) 


4 


.M 

3 DIvMonal Train* (Infantry 




81 


sn 


W 




64 



1 Divisional TnUn (Cavalry) 




17 


/ 

.7 


66 


to 


11* 

1 Totab, 3611 Ldwomotlroi and 

2.116 

3A6 

448 

1.8W 

TT6 

8.«a» 


Statbtka of BaMbsU 

By Arthur Macdonald 


I F everything which takes place In the] 
game were recorded, we might have 
proper statlatlcs of baseball. A few data 
lu addition io the official records have 
been gathered. 

It Is estimated Uiat approximately 201 
•r cent of bails batted fair result In safe 
bits. 

Of 10.074 batted balls, 3,003 or 20 per 
cent were fly balls, S,171 or Bl per eeat 
were grounders; 344 or 8 per cent bunts; ] 
and 067 or 0 per cent wwe Uno drives. 
Out of these 10,ti74 hatted tetta, 2,007 or 
er cent were scored as base hits. O* 
the 8.002 fly balls, 741 or 90 per dent fell 
safe, and only 18 or 4/lOttw par cent wwej 
nmSed, sbowing pnctloany thni fhe major i 
league flsidan catch grviy tMtU] 

they can noob. 


Of the 0,1^1 ground balls, 4M oC‘« jMr 
cent were scorn'd hits. Of the M4 bOnta, 
155 or 45 jier cent were safe, andi nf thaaa 
155, 114 or 74 per cent were handled fey 
the fletdera. Out of th* 9t7 B4* tWfyak, 
741 or 77 per cent were aafp, tihoVi^«t|(fa» 
to be the best kind of hall to iaoek. , 
In a nuiutier of games (not glT«a). # 
plain hit and ran stguals weak 
11 of these ^atteopta, or I'jf JMr 
suited In clean hits, 8 of wWflIh «* 

Iceat) enabled the nitataaa tdvi 
27 Of the 

ladvahoed rannara at 
lag the battet «t ten 
■cent Jesnlfced to 
jf than* 
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ei*ams AND motors 
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G^* two forwald^^^^M 
m am) two revene ipeedi, by J 
m (impir pntwina • balton. Max-1 

■ ja^ «» ei nw«l ia ftr-whcct. Dual 1 
l^khm. Mtcaotr cn rahauit. I 

■ WMn-Uxht Bear houatoB aod alii I 

BeliMreiicliiaiTcfaatam. Bend for I 
«a«^. We aim baikl Marine I 
^(■atonhomilloJDb.p. ■ 


I ■»*- V S .A v' e YO' :j T' M c Price 
0! a Bo it 0n Yoi-if 
Out^ 0 li^d Motor! 



AaMtiwnMoterB Ar« S«U DiMct 


OMBt Newltod lo em roaaer tMtdtlOf 

80T«ntMe mnneM, or 38 |»er cent, w«e 
fonwd to McoDd wltb oo gala; 8 (4 per 
cent) were doubled on Une drlTee, and 7 
(9 per cent) ot the battere flted out. 'The 
bit and run pU^r succeeded In Its object 
00 out of 70 times, or 00 per cent 

BaenOoe hits average about one-third 
more than atolen beoee, and the hit and 
run play occurs 00 per cent oftener than 
stealing bases. Table 1 gives some aver¬ 
ages of the major leagues for five seasons; 
table 1. 

Avtrvfftt Qt Major Leagui.$ {five eeatoiu). 
se.ise battara 

aT.O&a (30 par cent) resell Srst fesss 

17,138 (le per cent) reach second bsae. 

13,1S4 (21 per cent) reach arst base oo safe 
hits. 

12,888 (14 per cent) reach third Imbc. 

8.272 (9 per cent) score 

1,808 (1 per cent) reach flrst tiaae on errors. 

S,080 (6 per cent) reach basea 00 balls 


The best test of a player is, of coume, 
hla playing. Bat when players are some¬ 
what equal and managers desire to select 
new m«k, the following anthropoiogtoat 
data might be of service 


llolcht. fitting belgbt, arm reacb, and weight. 
Length of arm and forearm, length, width 
and strength of hand and Anger 

Clrcnrafcrence and depth of cheat, and lung 

Pulse, respiration, tempomtnre 
Keennean of visioo and accuraojr of aim 
Nationality of father and mother, former oc- 
cnpatlon, education. 

Most of the measurements here sug¬ 
gested are Important ones In anthropology 
Iiength of arm atid forearm and length 
and width of hand and fingers might yield 
Knowledge as to throwing and pitching 
Thns, long, strong fingers are considered 
advantageous for (titchers Also keenness 
of lislwi and accuracy of aim are worthy 
of consideration, eepecially for hatting 
Other data might be added, but those men¬ 
tioned are suflhrtent to indicate plan of 
scientific 8tud.v of the player himself 
It is often said that it Is the little things 
which win the game It may be true, 
therefore, that the anthropological knowl¬ 
edge here sought would furnish points in¬ 
structive not only to the mantuicr in choos¬ 
ing and comprehending his players, but in 
helping the player to understand himself 
better. 

For instance, if the length of arm and 
forearm, length, width, and strength of 
Usmls and fingers of players were rr- 
(utrded. some practical knowledge as to 
pitching and throwing qualifications might 
1 be gained Thus it is said that Mathew- 
I sun’s strength of band or fingers is an Im- 
iwrlant factor In his success with curves 
The question of a long body (sitting 
belgbt) might prove of value, for such in¬ 
dividuals are frequently strong, heavy, 
and fast runners; especially as to nitiniug 
and general staying qualities, the chest 
I measurements, lung caiuictty, pulae, and 
respiration should be studied carefully. 
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ataiare Is Kelallas <• Batumi ssd RieUtag. 

PaU conceraiBg 140 leadlaa buebsli players, 
ilcalgBStMl by the gomball Magatine. 


Batting average 280 or more 80 43 

Batting average leu than 280, 39 87 

PieMlog average 960 or more. 40 88 

irieldlog average leas than 950 30 42 

Thota who bat and throw left- 

handed a 4 

No Cent 

Flayen leas than 6 feet ti Incbee 

in halitht . 71 100 

Batting average 200 or more... 44 0» 

Batting average leas than 880, 87 88 

'ag average 880 or more., 47 60 

ag average leM than 980 84 84 

who bat and throw 1^- 



I an examination of this table (3) 
be seen that of the 140 leading 
league playeto (deetgMtod aa such 
ttoMboU IfapdfOtr), those who hre 
in S toet 11 inches in height ure la 
lyotb better bhttte* and fieldsrs 
lote Who «i« tgMWK «Bd this sastet- 
ypMter m (M hhttmr tktt 


This Bossert Redibill Bungalow, 18 x 24 , S rooms, $ 7,50 
ABSOLUTELY COMPLETE Immediate delivery 

The Ek>ssert Way 

THIS IS THE LAST AND PERFECTED LINK 
IN THE PORTABLE IIOI SF IDEA 

Bossert f ^dlblL T Homes 

“NOT EVEN A NAIL TO BUY” 

are as strong, permanent and well dc.signed and con¬ 
structed as though you ha4 cniiiloyed an architect and 
a high-priced c-ontractor to do the work by day labor. 


Two men can erect a whole Bossert Each sw 

Redibilt Home with no other tool bers lilc 

but a monkey wrench in a day or cJiamhcr 
two Think of the saving m time the 

and money! Every house is com- inn 

piote—brass hard wan', seclions ready lim 
painted at factory in two colors out- siij 
side and oiled inside (you select the froi 
colors), blinds and doors readv hung Tin 
—everything ^aranteed to fit aceu- ,voi 
rately, all made of the finest timlwir in t 
that grows. fan 


from g.K)0 ui»—K () B Brooklyn 
Tlie Bungalow illustrated will gr 
you cvervcomfort required Jhit it i 
in tJiecountryorseashoreaiid let yoi 
family I'lijoy life ns never before 


LOUIS BOSSERT & SONS 

BaiUar, of Bangalow for 25 yoart 

t30S Gnmd StrcMst Brooklyn, N. Y. 



It’s the Muscles 
at Twenty — but 
What at Forty? 


Your early succe** wag largely mus¬ 
cular—physical. Your bouyant vitality 
gave you a personably which made you 
popular with your superiors and woo 
easy promotion It was taken (or 
granted that your knowledge was lun- 
lied and no one minded 

But what at forty ? The aiwwer 
IS obvKMit. The man of forty is only useful from the jaw up His successes arc not 
woo with a vigorous handshake. His youthful attiacUveness is gone The only thing 
that counts is u)hat he knows. What will you know at forty ? 


The TOtSmie oi s deputment > The mode •Awn You mu jI 

of oos paitMuisr busmass-knowledge thit would be 
u wl — wgh smother concern? Is that a//? Il won't AlexanderHi 
be eDOUgh. There veil be plenty ol boyr to ineich o( otgetuiod I 
that knowiedfe at tuK yow salary If you are lo of 

•Sep to the ireolofice imtoad ol to the scrap pile, you of a//busmen 
■Bust know tostnass as a »Mt —the principles wluch man of bn 

uadofita all hoanesi actmly—and how to apply ihoao m,ry of that ' 


You mujt he a trained huiinrss hrain 
The Modem Buiinew Course and Service of the 
Alexander Hamilton Inslituir covers ihe whole range 
ol organized busineu knowledge It oters to the 
man ol limited horuon the concentrated expcneiKe 
of all business -reduced to an orderly soence To 
the man of broad afiain it offers an invaluable sum. 
mary of that which he knows 


The Mortem Business Course and Service 
of the Alexander Hamilton Institute 

TheAlexaoderHanultoalnstilule is planned and con- "Fonrina AbMd 

ivtud by recognized atithonuca under the aupetvisaon SuainaM 

ol an Advraory Council composed of tha Mowing 
educators and business leaden. hwlii^ri. 

Mnra rUMCH JOHNSON. D C.S.. Dean <4 itwN<iwY»k 
Uiiiv.ratyScWdC«.wrc..A«»iaMaadraauw^ 
nuiMK A VANDUUr. ILD. Pmsidmi of ih. Nateul Oi, 

ILUAR W SELLS, EL, CP L, Swno. Mwabw A 

3^ Cs^ PvUk Acooaiuaau. IT IS FREE 

JUIWAg W. JINKS. LLD . P.olMor <4 Covonowni. Nr» 

Ycat Uaivsnlir _____ 

EUnr E GAXr, LLO.. Owawaa d Aa Board, u S Sivd 

Oapaialina. Alsiaa4ar HamiltaB lasUiat*. U Artar Flaca. New Tark CNr 

VaisidiiyM^ aisa ■ arm laak d baaaait Ua. v"''-v™ ...a v.,. i , 

-- 

“7=^ ALEXANDER «-— ■ 

HAMILTON "" . 

INSTITUTE ... 

! « AH« n*ca. Now York 
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MnoAi MAcmmtr 


OdPERliENTAL^ 


iUkriii|iiiii&niAL 
AtaHlitfIft MmOiIiw WortM 


i rt^vi' Mt 


MASOirS NEW PAT. WHIP HOISTS 

IfcMhatiicwlky VOLNVY W. MASON* CO. Uc. 
ProvUaiiM, R L, U. S. A. 


r^VKTltSii PAYtN’^D ARIICUSl 


Mwielt and I 


traneBtal Wori 


MODEL. EXPERIMENTAL 

•imIDevelopment work 

■ SrTfiSiU.‘ 2 M 

IflCKWOa P * AUlWfl. Im.. lU^ IM *.. M.T. Ob 

DIES AND TOOLS 


(IfS p(nra<l«) and the ahortatopa tbe tlghi> 
eat (M7 pooada) In weight Thoae Icrftr 
handed are the beavieat both aotong the 
players tn general <170 poaoda), and In 
the ease of tbe left-handed pttcber (177 
ponnds) as compared with those pitching 
right-handed (174 pounds). 

Home apparent discrepancies are due to 
tbe fact that It was Impossible to obtain 
figures In all cases. 

As might be expected, tbe outfielders are 
lighter In weight (171 ponnds) than tite 
basemen (174 pounds) 

Those who bat left and throw right- 
handed seem to be lighter in weight (170 
pounds) tlian the sverene (174 pounds). 

It Is evident that the leading players of 
tbe highest class would have excellent 
physical and symmetrical development, as 
Indicated by the figures for heights and 
weights In the table Differences, there¬ 
fore, between tbetr measurements have 
more significance than If compared with 
ball players In general 
Proponed Statintici of FUe* and Orotind- 
ert —In consnltlng with oflldal scorers, I 
find that no systematic account la taken 
of flies and grounders, and so it is not 
possible to determine whether or not the 
clubs knocking tbe fewest flies and the 
largest number of grounders relative to 
the numbey<o( games are in general win¬ 
ners. Much data and many others not yet 
recorded, when carefully studied, might 
show a |)riuclple or general trend of law. 
which might change some of tbe rules, 
plays, and methods now in vogue 
Table fl gives a tentative clasalflcatloii 
of files and grounders which might be re¬ 
corded 


r.Til iMiTiioi iTijnl W 


^ fromlburOfficeChair 


GRAVITY SPIRAL CONVEYORS 


You »ee borrcb, boxes, siimll 
sixteen floors by the .rreuui 
rapidly than, and just as sateb 
tion by photographs, i lurts 
of ten big establisliiiients wi 


Consider this Coupon as a Check 


—and redeem it at onre Forwaid it to u- (m '''K 0^5^^ ' 

he Book with the iniornution vtbii li soil 1 an Q ’ 

uni into generous animal s.'istiigs of expense \ ' ' 

n your business, vsbetlier (.utory, wholesale or \\ 

etail, large or small RtJftm tint ( oupun hiJns \ 


High fly to right, c 
lalfiold. or foul 
Lamg fly to right, c 


OTIS 

ELEVATOR COMPANY 

Eleventh Ave, and 26th St., New York 

0«e«a n AO Hndpml Otm of tko World 
MAKERS OP ELEVATORS FOR OVER SO YEARS 




A MONTH 



LEARN WATCHMAKING 

a^ bfpc^liHtiipemleiit. KetlnMl. iNvoBtahle labor 
OateuifnAift Potitiora Sacnrnl Oomptitant mn al- 

St Uali W olAei l it u SeUd. Dw't S. M. Uab. lb 


Tear of 
Wirdeu Tel^aidiy 


If at tbe end of the nea»on a player 
should find that he ban l>een knocking 
more high ttlen, or uiideHlrabie kind of hlta 
than be bad any Idea of. or that a large 
per cent of bin buntn Imd failed of their 
puriHuie, nneh tiuexpected knowledge might 
help him to find the cause and apply the 
reiiuHlj 

In ahurt, If we desire Uj determine mure 
definitely the general luwa of tbe game, 
moat auccesuful kind of plays and tricks 
and to what extent they should be fol¬ 
lowed, and to settle disputed queatlous, an 
already empluiHlxed, everything that takee 
place in tbe game from beginning to end 
Hbould be recorded 

It may seem to Home that m> many de- 
taila would be useless, but in all scieutlflc 
Imtnlry It Is presumptuous to aasume to 
know in advance what facta are Important 
and what ones are not; only tbe omnla- 
cieiit can do that 

But U may be said that there la danger 




The Brakes Won’t Hold! 


Did you evtr get sucked into rapids in a lanoc ^ 

You feci the same wav when your brakes suddcnlv fail vou on a bad 
hllL /ir«r/«Arr—your brakes are not infallible THEIR EFFICIENCY 
DEPENDS ENTIRELY ON THE BRAKE l.INlNt; If the brake 

lining suddenly goes bad bei omes friction shy you have no more v onirol 


'Tfxerrvtoid 

hydraulic COMPRESSEb 
Brake Lining-100% 

Thennoid is Brake Lining all through—not merely on the surl 
substance which has been hammered by hydraulic compression t 
density—-it is not a stringy, loosely woven fabrn with only frictn 
Thermoid will stiii hold even though worn paper thin 
It IS 1IM% brake lining: 


THERMOID RUBBER CO., Trenton, N. J. 

OtM OVAItANTSe—ThonmM mitt mmt,m good or wo will. 
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(^tJ'atJiynuuj( C^) 

Jim Htnry, 

Mennen Chemical Company,, 

1705 Orange St. 

Newark, N.J. 

Dear Jim: 

I am aeeptlcal from the word "go". Ifou Bay 
Mermen's Shaving Cream will give a more rapid and 
pleasant shave than anything elae, because it Is 
radically different In composition. You say It 
hae no "free" caustic in it, that it is a neutral 
soap, and will make my face feel great. You say 
it has properties that soften the beard, without 
"rubbing in", and that with it I can even use a 
dull razor without unpleasantness. All this is 
hard for me to believe, for shaving la a "cussed" 
nuisance to me now, and if you're there with some 
real relief. I'm your customer. So I'm willing to 



Instructive 

Ellectrical 

Books 


selected list of books treating 
on electrical subjects, including 
electric wiring, induchton coils, 
telephony, wireless telegraphy,etc. 


Design and Construction of 
Induction Co0$ 

By A FREDItniOK OOLLINS nmow 
Olottl J72pi««w IftOflhlAtrHtUHiN FViCti $3 OO 
1 Thli wt>rk gfvm in mlnuUi full pr*cUo»l 

dfnctlonM ft»r making eight cflfforrnt aUe* of 
oolU varying from • eunall om giving one~half 
imab cparkii U> a Unto ono giving tt«relve>lnch 
ig)arkfl The diinooAlomi of oai'b and everv part 
are given and tht* directions are wrltuni lUlaO' 
goage eaall} oorapreheuded 

Complete EUctrical Uhrary 

ByT oroNOUMLDANK A M KM PhD 

ArMwaatk of EUctrkitr 
laspawKj SI 00 
EfeetrMtr SimpUfiod 

174 p»«8s, tU llluJUT«tli,n« SI 00 

Elw^ Toy fw 

Hew to Booom* « SuccoMful ElactncUo 
»<W pa«es lllu.tr»««I SI 00 
SUMlord Elootrie.1 Diction.ry 

nog pattm .(Hi lllu»«-»min« S3 00 


Telephime Construction, Instal- 
ladoo. Wiring, Operation 
emd Maintenattce 

I'S'K K K 

1 Deeoibes op-to-<t»U- mythods of telephone 
nracciee. IndUdlW Mie principle* of ounetructlon 
ud operattoti of teleptone Initrumont* »p- 

-aJawsts. togwt' 


Omr eafaSleawM wA wefenlfftk •»«/ tecAeh 

MUNN & <30., lac., Mtdurs 


Wireless Tdegrupky and Telep/^y 
Simply ExpUdned 


« UloetrsUoiu. 
popular, practical and iliuply w 
nnbt^iw oompleM and deMt 


-j. -Jetalled etplana. 

f the theory aed practice of nodem r^io 
apparatm and lla preasot-day appUcattoOK It la 
writum ao that It can readily be undentood by 
men who are nut techntoal. and at the same time 
nudl^edr w^^ntudy'^''y«i^ 
ensinoer or eKpertmentor 

Fractical Bectricity 

nv T o'OUNOR 6LOA.NE. A H .E M .Pb D 
7<1 paces. SIW lllus- 

ussas 

-- , - ---dre lisM^ 

al electrical snslnoerlnf It is popularly 
ay properly be termed en Ktainen- 
>k or ElectrkHiy It pseeeata the 
— -I... . .pirin* use of 
i the precMeal 
to know 

House Wiring 

nr THOMAS W POFPK SMxSH. Flex 
lb)e cloth 103 pawss. 74 illustrasloos Price, 


the work sboiUd be done and the best up-to-date 
tDotbods of doinc It It (Ives lust the informa¬ 
tion assenUal to the successful wiring of a biilld- 
lo(. without being too technical or ovarladen 
w^ details Slid contains nothing that conOioU 
with the ruUngs of the NatfoDaT Bo^ oTriN 
Underwriters 

Bectric Wiring, Dingrams 
and SuHtchboards 

Y A practical work of readr nreswacw for (he 
Wlrmnan foreman, oontrictor. S kCS^ g n wod ail 
others Interested Inlfoi appHdaStoh < 

hi lllumlnstlon and power. Iter- 

«tric wlriogln aU Ilk breno 
Dating cunknt wtriagwebi 

wafof «/ f4g^.^--— 

at r k gu g e f. iWrtfo B sw *its> 


In TaMe 7 are slven Uw nnariw WMlj 
per cent of those major leagciM p|ldfi«rB| 
iitho were boro In (X> the waatXT 
tboae bora in the (2) dtjr: «iae ttwi* honij 
in the (S) weroMW maatha, end Umw la 
(4) the colder montha. Byetty toMMuixt satl 
towna of aotOOO or more tehabttamta. 
plaeee leee than 80,000 are oounted tsj 
country. November, Deoember, January. 
February, March, and April are the he^et 
moDtha, and May, June, July, Aufoati Sep¬ 
tember, and October the warmer montha. 
It wilt be aeen that 22 per cent more 
born in ttae country and 88 per cent more 
In the warmer montha It has been «»■ 
taMUbed In HwltMrland, that chlldrmi 
born In sunimer are taller and heavier 
than children born In winter. It is 
erally believed that thoee Itvlnc In the 
country are stronger and healthier than, 
thoee living In ciUea These facte as 
given in Table 7 tor the players contna 
the results of Investtcatlons an to the ad¬ 
vantage of country Ufe and being boro In 
the warmer montha In the summer the 
mother and child are outdoora more, and 
food is cheaper and better. But; it may 
be asked, are not more children in the 
general population born in warm seaaoas 
than In cold aeeaonaY The few statistics 
In this matter ahow there la no great dif¬ 
ference, as Indicated In Table 8, giving the 
number of births per 1,000 population for 
the colder and warmer months in Greet 
Britain: 


isoa ISOS 

Birth rats ID Janaary, Feb¬ 
ruary. and March .2B 9 26 9 

Irth rate in April May, and 
June 2T 6 28 8 

Birth rate In July, Aagost. 

and Beptember .28 S 26 1 

liirtb rate In October. No- 
nber, and Oecetober . S 


24 9 28 

Anthropoloff^ Pundamental. —The im¬ 
portance of anthropological data in the in- 
veetigation of all cinaeee of men le funda- 
menul, whether It be a study of normal 
or abnormal uan, genius, Inaaue, or crim¬ 
inal : talented man, congressional man, or 
baseball man, or any class of men; it Is 
all mon, and tbe method is practically the 
same. There must be a gmieral criterion 
measuring rod for eeUmatlng and un¬ 
derstanding physical and meutel superi¬ 
ority and distinguishing them from the 
average and the mediocre. 

All, therefore, which will make baseball 
more scientific ss well as more Interesting 
will not only Increase tbe financial re¬ 
ceipts, but, what Is better, still further 
courage boys and young men to play the 
game more and more, and thereby find 
pleasant way of developing sound bodies 
and sound minds, which will make them 
better eitlaens —Abtiracled from AmericoM 
l‘hv»k‘al Education Review. 

German War Diet for Honwa 

T he German government baa restrict¬ 
ed the uuantlty of oats which may be 
given to a horse to 2% to 314 pounds 
dally, and German horse owners are 
afraid that this restriction will Injurious¬ 
ly affect the liealth and usefulneas of their 
animals. In a recent Issue of the Berlin 
Lokal Anxeifvr, Dr. KJlugner, city veteri¬ 
nary, shows that these fears are ground¬ 
less. His ex|ierim«nts, (wrried on during 
many years with large numbers of horses, 
convinced him that matee forms a very 
satisfactory substitute for oats. At prse- 
ent, however, malce is os scarce as oats, 
so that some other substitnte muat be 
found. The most obvious one Is potatoes, 
which are very abundant and have been 
stored lii great quantltlee by all German 
communities. 

Potatoes differ from matae, chiefly In 
containing a little less starch and 
siderably less digestible albumen. Tbe 
deficiency In starch can be mot by increas¬ 
ing the ration, and the defldency in albu¬ 
men can be compensated by adding a 
small quantity of some food that Is rich 


In 

The change In diet most not be nude 
too snddeu, and the idioeynoMsiee efj 
todlridnal horses most be ooiisid«Md. 
hlost borsM bear the ^ange very iwU, hat 
a few anhnals snffhr snefu galairh;«( the 
stomatdi or boweta, M imh OSmm th* 



The most 
authorita¬ 
tive expres¬ 
sion of the 
present Ger¬ 
man position 
available in 
America 
appears in 
CiUier’s this 
week and 
next week. 
“A Nation 
United” by 
Senator 
Beveridge is 
the first of 
these articles 
and appears 
May 1st The sec¬ 
ond article, “Ger- 
man Thought 
Back of the 
War,” also by 
Senator Bever-r 
idge, appears 
May 8th. 
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Aib.Xr«>‘^AR’’is£=! 

fldNKA FAiu ant. co. 

Fricdon Disk Drill 


W. F. A Jm. BBiaet C«BiMBr 


T0U CAM CUT MOKE GLASS 

Your tool oheit it Incomplete 

wMlKHit oee tt cute Ihln or tblck. pltla or 
ViMtllMBOvoslratMlMrtintely Thsitmo- 
(na hut boned eteel wbMd doe* tbe trick. 
Jkr Uc <11 tlam p t to oooor ooot of karulUmt 
eiU moiUfyiMiriU oond yoto^ mnp U No 
W en d Ueilx ofU «M«e. 

StMlth 4k Hamanwtijr Co^ Ine. 


’'i J 11 r tratKcliuirjr miut prawribe tbe 

1 ''' OOKnUty <rf the new (odder t» be given. 

^ principle In «Mh eteble 

^ JFH* I rti_r jm'i|ii.-i am; 1.1 tbtmW be to maintain the former ratiomi 

o( starch and albuBMn, tletplto the change 
' in fodder. 

gSfeSSSlSSl^^ KUngner has proved by experiment 

iitliiBg Am SMALL TO015 that the entire grain ration of heraee can 

.....^ ... safely be replaced by potato flakes or 

Jiy^ f .^M^^STAa*SSS kMO nlnnmed fresh poUtoes, if a snfllcieDt 
IMI ATflCC Quantity of good hay or chopped straw is 
^Hppp|^^^«py*iN»LiAinCiO gt^en * 1*0 other farm animals bear the 
■T jte M *V deprivation of grain even better than 

* ‘ g ^ horses do. and Dr. KUngner expects per- 

OMu rAutlS^ 00 advantages to flow from success- 

flMWcwajtM; ’ experience with the war diet which 
_ Bsmh rATR.YOl.aA. ig now enforced temporarily. 

Fricdoii Disk Drill The DiflcoveiT of Radioia in Coal 

f“0«S4OMT WOKK A skRIES of remarkably interesting 

^experiments have been recently car- 
bti» rled out In the west of England by certain 

•riwfMiifU>viikini«r*ute-iMn 4 afiii<^oMMir^J scientists to demonstrate the extraordt- 
** **** "" vegetable growth produced 

« M a . |. J O I by the addition to the soli of radlum- 

*' * moiii^Mrtrr ''•*****^ lieariiig and radio-active materials 

imart~gir—> aMkfwd. a full and instructive account of some 

„ _ these experiments was given, some 

little time ago, In a lecture before the 
Royal Society of Arts by Mr. T Thorne 

It appej5a that radishes and other root 
crops are obtained nearly five times as 
large as those grown In untreated soli at 
the same time 

If thU process could be generally 
adopted by our agriculturists In this coun¬ 
try, the Increase In tho prosperity of the 
- nation would be very large. 

t IMPROVED The initial cost of such a system has 
CflaAiBBtioB Lathe hitherto stood In the way of Its general 

Rnf ibe recent discovery by M. M 
Wtallle and Lafayatse, the two dlstln- 
gulshod French chemists of I'arts, and 
‘wsJiTS; I'rof. .Sctmmell, M. 8 .C.I.. of Hadlelgh, 
‘"‘mIsS.'SIukiwo Essex, that coal contains radlnm, which, 

A J fflUUmONA CO in the form of “llgnaite," can be used for 
tS 4 -iMvv^i^!^^B<. the radiumixatlon of tbe soli, places the 
_ *»t>VTo w. WAsa. process within the reach of every agricnl- i 

Tm May Ci«w4 • CRESCENT JOINER turlst In the country j 

,k, M ,.,vn, Fruits, flowers, and vegetables can be 
grown In a much ghorter time, hi much 
r..!)^i,'riii^fcii> larger quantities, and of finer quality by 
the use of “llgnaite,” the cost of the treat- 
nient of an ordinary sised garden being 
very trifling; the process Is avstlable for 
yc«icm iiActiit« co..mg,t. to . t^ worshiper at the 

Mwv'i A BarfMa shrine of Flora 

ibe history of human 
■T*',— i!SS! progress the world Is indebted to tbe bril- 
Haney and originality of French sclentiflc 
tboughf and research, and with 
Slli! ?«Sw Co^i^bl? enable the country at large to 
WAB^B qPBCK their discoveries, the eminent chemists 

_ - - . : - _ 2 _ nientlonivl are sending to all apiillcants 

^ 'b<lalls of the best methods of apply 

Ing the “llgnslte” to the soil 
The Imisirtance of this discovery to tbe 
small laud owner or (rultlvator Is obvious 
It Is now |M)ssible for the man wt 
tes or three acres of grouud to make 

* slantlal profit each year, sufficient 

-hlN family and himself In comftwt 

GR(»CT SWISS HLES And this discovery, via., medtcatrtx nat 

^ An ia<i stMKiard of exusurocM Is Ibe latest and most beoeflcent of the 

pSUpiS? mTh.'i^ achievements of science, goes tor to aolvs 
j 3 J 5 J 2 ||^ bhAm 3 m 2 iiBta!?*o* problem and pave the way for 

Mostai sf wxw. ■nuS* If a iAsdos ^ tst « *L 0 ? the resjipeanince of the sturdy peasant 

XIStoomSyTcS! 

N^YoritCkr 

wiiiiriiii • II ; I'lii'ii.. iiii. II I ■—1 Ma Organiutkm for *'Novg” Search 

llfPI I I Tk/f R. w. H. 8TBAVBN80N of the Brit- 

^ JVl ish Astronomical Association la or- 

swws. Enmv sad(ZS'fcrsH F af p cifw ganlslng a section of that assoclaUon 
Wrttaiaeawsitar. will devote Itoelf to the task of 

- WlUJAnW0li«4S4 W.aial« 8 l.,illwca,l(.T. keeping a lookout for new stars. Earii 

member will be given a portion the 
_ _ - JMALLaEt BAf^ “**’ depwid 

wg ghflkfllik'B* A' a. largely upon tbe number of obasrvers. Be 

W ilK ilCT^ VtOQQtOfS will BMibe himself acquainted with every 

V wwwwvm wlT>-T‘tsfftrr' Star In the area down to about magnitude 

wnicr amoiu Ttmt e. 5 , or lower U be has the Osm and m- 

! cMnation- As soon as he to toaUtor with 
^^M^toltoMl^y^iasetonwyl ‘ *«• grea, Ms work wRl ixmatot simply In 
tm ****#* ^ 1 ^*»• m ataklng a rapid survey of tt at laast ones 

iiSgtttw a' owwy flne night, if poasRde. It to hoped 

, lumtmn wUl atoo famlUartM titmla- 

i aatves with tbe sUrs in other parta of the 

' .miky Why town to about magidtiide 441,. 

^ luereaM the ehanoes of the 




Chaltonaa WatTool Jk Drr 

^^^eever itweWruAeldef h«mif«rif*iiiillM 

Vxi-: 

4ir WrHeturcdhifldtvoaliJ^hiKlv^)^*^ 


AS. 


so? the reaiipeamnce of the sturdy peasant 
jirojirletor, the backbone of tbe country. 


ssa* rs-fovXA^ 

Wrtt* IM awwtar. 

:llimia«i0t.,4B4W.Btato 81.111^ 

«7 f mau-setbaoc 

Cqm atCT 
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Wherever There are Concrete Floors 

lilPiPOIITH 

will Dust Proof and Harden Them 



These floors 

will never dust again ! 

’ I 'HE liquid chemical hardener for concrete is 
being adopted just as fast as manufacturers, 
architects and engineers test it. 

Colorless, like water, it seeps into the concrete 
floors and almost immediately hardens them. 

It fuses the cement, causing it to bind the sand, 
making the floor hard as granite. 

Lapidolith IS so much simpler in its application 
and so much more permanent in its effect that 
It is displacing top dressings, paints and oleagi¬ 
nous compounds. 

On old floors and new floors alike, Lapidolith 
is a modem necessity 

Prove the worth of Lapidolith on your floors at 
our expense. Write for testimonial booklet, 
sample of hardened concrete and literature. 


for TMm SampU Bottle for Free Teet 

L. SONNEBORN SONS, Inc., Dept, -ta 



'Tour ieurs OAI <?/;■ A 

r;injii/ 2 P 'ike o .-'f ■ 


0 /J 


This, oft repeated, is why. 

The Maoiager of a Service Department, well know 
to Automobile men (name on request), recently sav 
a car brought in to be overhauled. 

It had ba»n driven 42,280 hard mileR by a Buda, tnoior, an 
tvaa thraa and a half years old. Thene miles included a in 
from Atlantic to Pacific and return via Canada, California an 
Texas — aome trip. 














SCIENTIFIC A1«AN 



recular observerti ttte t*ev«nted fMW 
vMklDK their ulghOy survey', by dowly: 
weather or otherwise. 1 

The Danger of Ddajr la Caaeer 


T housands of lives 

aacrlfleed to cancer could be saved If] 
the potleut would go to the surgeon as 
promptly as does the average person at¬ 
tacked by apiJendlcttls. Nor is there spy 
reason why the cancer patient should not | 
this, the only safe treatment, with 
high degree of confidence in the 
outcome that is now common among 
suffering from the other 
dlseaw Unfortunately, the evidence Is 
only tis> clear that a different Httltude|rp 


^wbel iM. 
to thei^s9i4W*»te 
Uie hi 

on astroMnig. ^ JKtttJaet UgtMjt a a^t 
one, and ifa» dlfi(!tMate»-,«h9«s WMdMMd 
Indlcatea that few « the Blu¬ 

ish Aatronomloal AsaedhtBoa abua l^rof. 
Pickering’s viawa. The l*d*sr a ateoo o iin sf 
puhltshes In the March, IMS, satnhar.ot 
Hopular jlttroixmit an artWJe on *11^ 
Meteorology of the Moon,” fat wf^ah ijie 
details numerous observatlow rtf ap(N^i*nt 
patches of snow, ice, mlatt etc„ on the 


toward cancer prevails and oceaslone 
many preventable deaths. The almost 
enperstltlouB dread of the disease and un- 
wlllluguesH to admit its existence or to 
8e«'k medical advice in time are well 
known and dlfliciilt obstacles to progress 
in its control. Proof of this fatal neglect 
is found in the exiterience of a prominent] 
surgeon who recently studied his case rec¬ 
ords In order to obtain definite liiforma- 
I lion as to the delay In the average case 
juf sixty-five recent patients, thirty-five 
» and thirty were wtvmeu Fur¬ 
ther study of these slxty-flvo cases showed 
that after the first discovery of suspicious 
s.vmptoms the men had waltetl an average 
of 12 2 months before otmsultlng the d»>o- 
tor, and the women bad waited, on th, 
average, 11 W months, practically a year’ 
delay in all cases. Many other surgtsms 
could produce very similar records. Win¬ 
ter, of Koenlgslierg. Prussia, the pioneer 
In the education of the public in regard 
1 cancer, examined the records of 1,0fi2 
|o|»erahle cases and showed tliat H7 i>er 
cent of these imtlents could and should 
I Imve applied for treatment mm'h earlier, 
when they would have had a far higher 
Ichancs' of n-covery than was actually the 

, the delay when the symptoms are 
manlfeet must be added the previous in¬ 
definite i>erlt>d after the beginning of the 
disease and Itefore the iiatlent realises the 
trouble This period can be shortened by 
education. Fortunately, the symptoms of 
cancer are presetit rather early and 
usually Iw r<s’ogiii*ed If the patient 
derstaiids their lmiK)rtHiice In too many 
Instances, h<>wever, the disease Is 
rs*cted until the svmjdoms are pronounced] 
r until there ts a tumor of conslderalde 
ze If we assume that this is-rlod over¬ 
ages six mouths, and then add the year's 
delay for which the patient Is resisniKltde, 
we find that the average patient does ni>t 
seek advice until at least a year and a 
half after the onset of cancer This pre- 
< time, thrown away, means. If not a 
I fatal (mteome, at least a st-rlons Instead 
,f a minor o(s*ratlon 
In the present stale of our knowledge 
jf mnllguunt disease It cannot Is* too fre¬ 
quently eraplmslzed that the hots* of cur¬ 
ing cancer !s to be found In Us earlier 
roc<igidtloii and In prompt and competent 
surgical tn>afnient The unfortmmte l» 
tleut who, becaus*.' of ignorance or unwar¬ 
ranted fear or the blandlahmenta of 
quacks, hesUat<>s t<i seek proifey advice 
should realize that In this delay lie or she 
Is recklessly throwing away a splendid 
chance of cure. 


‘^Tbe Moon Is t Dead Phuwt 

I H this common statement true"* A long' 
dlscnssUiu was precipitated at a re¬ 
cent nuH-ting of the British Astronomical 
Association by an article imbllshed by 
Prof W H Pickering In the Novwaber, 
lbl4, number of Popular Aatronomy, In 
which the writer appeals to ast 
omers—and esi>eclally amateurs, beoanse 
“scarcely any professional astronomers 
look at the moon nowadays” to report 
tlielr observations of apparent changes on 
the moon, so that “we shall at length nail 
that ancient falsehood that 'the moon Is 
dead planet’ ’’ Prof. Pickering began as- ] 
setting the exlsteiwe df vegetattoa on 
moon more than tngarty yaam ago, 
has been wrltlnf on Ihts aub^eot at tr»-] 
qmnt lutervaUi ever hfame. Th# aaan 
had been favored hr onMala earlhnr 
troMMners, notabtr by Mr 9iWlg«a 


A New ExpUnatioB «f 

HE SciKNTiric Ambuioaw StnmaMWtT 

of January 18th, 1»13. eohtatned an 
account of the mysterious exphudve 
sounds common In various parts ot the 
world, and known under scores of Dames, 
the most familiar being brantiM (or broH- 
tiUM), mlatpiMiferfi, and Barital gnns. 
The latest attempt to explain these 
plienomena (or somo Instances ot them) 

Is due to Wilhelm Krcbe. who records the 
fact that the cannonading In the North 
Sea fight of January 24th and In the air¬ 
ship attack on the English coast, JaMary 
19th, was heard on the coast of Bhilland, 
the distance being of the order of 100 to 
120 miles Krclw Invokes the Wegener 
h.xpotbesls of a reflection of eoand (1. e., 
an echo) from a surface of dlacontlnidty 
supiwieed to exist In the upper atawspbere, 
some fifty miles alsive the earth. Although 
Wegener's hypothesis aiipears to be alto¬ 
gether fallacious, the mere fact that such 
i»te cannonading was heard along a 
coast wliere mlsttsieffers are often re¬ 
ported suggests that these sounds may 
fretiuently Is* due to ordinary expiaalons, 
such as blasting operations, target prac¬ 
tice of warshliw, and the Ilka under it- 
i>8pherlc conditions Insuring and^Uty 
at u greater distance than usual, tt ap- 
r)eers that the flsber-folk on the Flemish 
In the Imblt of saying, when 
mlstiss-ffers sre biaird, “They’re shootlitg 
in England, " which may be an aemirate 
statement 

Some Adjudicated Patents.—The My- 

gatt design patent No, 37,987 for a pris- 
malic glass refieotor has been held valid 
end infringed m Mygalt v. Bobalfer 2t8 
Fed Rep 827 while in the suit between the 
same parlies the Mygalt patent No. 40,182 
for a design for prismatic giam reflaetor 
has been held void for antieipation ,by 
design patent No 40,140 to the same in¬ 
ventor The Watson patent No. 569,642 
for porrugated metal culvert has beeh held 
valid and infnngMl in BtUlwell v, Mo- 
Pheraon 218 Fed Rep. 839; the Smith 
patent No. 092,935 for a weft replenishiitg 
mechanism for UKims was held void for 
anticipation in (Irompton A Knowles 
IxMjiii Works V. Stafford Company 218 
Fed Rep 841, the Mygatt patent No. 
939,0(12 for an integral shade-refiectof of 
glass lield void and infringed in Mygatt v. 
Schaffer 218 Fod, Rep. 827; In jCwl 
Keifer Machine Company v. Untonwerke 
a. 218 Fed. Rep. 847 the Keifer re- 
le patent No. 12,455 (original No. 
797,122) for a filter pulp pa^ng mgiddae 
for pcoasing filter cake for beer fther* was 
held valid but not infringed; the Keifer 
patent No 993,780 for a filter elaim 1 WM 
held valid but not infringed; the KaBer 
patent No. 1,015,320 claims 14 to 17 its- 
elusive for a filter were held void foe In- 
suffloieiit description and want Of statutory 
affidavit amj olaims 23 to 25 lufiUslve fpr 
a filter oake held void for laNc at nOVelty 
and the Keifer patent No. 1,028,264 for a 
filter for straining beer was brtd wdd for 
lack of novelty in view of the prior art. 


“Mangfaeture” 
lents.—In Thaoher v. Cilgr of BattiAmfie 
219 Fed. Rep. 909 the epurt iMhf tM aa 
arch of a "bridge or Hke ia * 

*'manufacture” wi&in the hiiMtdtiiy ~ 
patent law; also th#t, 

the n«g« «r eqgl’ralentt *9 # 

Is entitled, «|hj - . - 

mensttWrte 
alao lg|td % 
for * 







Packard New Model Trucks 
stand the 


LEDGER TEST 

They have been subjected to every possible test 
of shop and of road. 

Their advanced design is based on seven years’ 
experience gained from the daily work of 
Packard trucks of the previous series. 

The mechanical reasons for their efficiency 
and their economy of operation and main¬ 
tenance are plain even to the unpracticed eye. 

You can lay your finger right on the features 
that insure a balance on the right side of the 
ledger when all the operation costs and all the 
operation profits have been posted. 


This new series of silent, upto-date chainless 
trucks comprises 1,1 2, 3,4, 5 and 6-ton sizes, 

each possessed of the same advanced features. 
Early delivery on the 3 and 4-ton sizes. 


To see them, or the catalog of them, is well 
worth the while of every business man. 


Packardize your hauling and thereby make it 
stand the ledger test. 


Ikckard Motor Car Company Detroit 


orruoiT 























Mann & Co., inc., Publuhon 
Now Yovk, N. Y. 
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“This u Uie 
oris^al effective 
non-skid tire” 

—says Old Man Mileage 



Maximum daylight 
in your plant means 

msLximum profits 

KfTiciency experts have proved that men 
turn O'It more and better work in a given 
time, if they can see perfectly. Rice’s 
Mill-White on ceilings and walls gives a 
glossy tile-like permanent finish, which 
increases daylight 19% to 36%. 

Over 3,000 firms will verify this; also that 
Rice’s improves sanitary conditions, because it is 
washable. It also saves money for it does not need 
repainting for years. It does not crack nor scale 
under ceiling vibration. Rice’s can be applied 
directly over old cold water paint by the “ Rice 
Method.” 

RICE’5 

CLOSS 

MILL-WHITE 

is the original “mill-white.” All others are 
imitations. It is the only one which contains no 
varnish. Varnish paints dry too brittle and are 
liable to crack and peel. Rice’s is an OIL paint. 
Its surface therefore is elastic, though firm, and 
withstands ceiling vibrations. 

Rice’s is made by a process over which we have 
exclusive control, whicn causes it to remain white 
longer than any other and prevents it from either 
cracking or peeling. The tremendous advantages 
of this process enable us to make the following 
guarantee : 

WE GUARANTEE that if Rice’s does not 
remain white longer than any other gloss paint, 
applied at the same time and under the same con¬ 
ditions, we wtll give frt\\ enough Rue’s to repaint 
the job with one coat. We also guarantee that, pro¬ 
perly applied, Rice’s will not flake or scale. You 
cannpt lose under this guarantee. 

Sold direct from factory 

Rice’s is sold direct from the factory, in barrels 
containing stifficient paint to cover 20,000 square 


feet—one coat. 

Write hr booklet, "'More Light,” 
and Samffe Board. 

# 

U. S. Ctttta Percha Paint Co. 
23 DtAj StTMt ProriJmKc R. I. 


On concrete nrfncee 


than lrad‘'aisa'utl 

Rie«’« CroiMlilli 


“Thf Republic Stagsard Tread wa« 


“So the Republic inventors didn ‘t imitate, 
iidii't attempt to construct kometbinK ‘just 
IS ifooil ” ThrvBtitdied road surfaces, ana- 
vzed skidding dangers, and designed along 
cientihc principles a tread capable of filling 
•very requirement. 

“For seven years thousandsof experienced 


“From tlie standpoint of economy, too, 
RepublicTireswill win your decisioneaaijy. 
They cost imiie to buy than many, because 
there’s more r/aJ qtuiltif in them—but they 
cost less to use than anv, becaiMe you get 
more umntemiptetl mileage out of them." 

Write for "Old Man 

which contains facts of vital interest 


rtenis and hard gntty Tk* RepukUc Rnblsw Co, Ye« 


Trmnnl UndtM.S.A Pntnetimn 


FREE to AUTO OWNERS 

-the Official “M. S. A.” Book 

Writ# your namo, addrooa and name of your car on the coupon and mall today for a copy 
of tho official bttok of tbo Motorlata Security Alliance Join hands with the big national 
organisation whoso protection and eervlce la belWring condiUoni for motor owner* 
everywhere. Learn how the Little Red Bull-Dog and protection plate of the M. S A. 


Ui. yyur ver w,i. isenem oow It protect* you irom th.fl, e*iortion »nd fr*od— 

how it com** to your aid In ■merg*ncl**—how it work* for your Inuraat* in puahing 
th* good work for good road*, fair laglifatlon, etc r 

Join the “M, S. A”— 
for Elconomy and Protection 

H*r* »rn aom* of th* big benaflt* which ■ membarahip In th* Motorfat* Security 
Allfanc* sacurea you. 

veadeo af Eatetdea. . ^ rww 

Save Money 
on Supplies 

Everything and anything 
from apaiic plugs to bod¬ 
ies supplied at a sub¬ 
stantial saving in quick 

dma through our Feirchaaing 
Department for member* aa* 
cliMlvaly. 


/-{S'. W 
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Hand Grotadea 
Br Mir«r4 C. Cratnnaii 

AOK In the dere ^ the musiie-loadlDfr mueket used 
the a rates of the world. It waa not aarttrltilng 
to flud the band iprenade In common uee With the gun 
aa slow to load as a modern coast defense gun of larg¬ 
est slae, of little power, Inaccurate, and used In a man¬ 
ner that deprived it of half Its possible usefnlness, the 
hand grenade was an Instrument that compared quite 
favorably with the musket for making the gentlemen on 
the other side of the argument as uncomfortable as 
possible. 

In those days the hand grenade was merely a hollow 
iron shell, with a fuse that the grenadier lit from hU 
always glowing match, and then lofted Into the assem¬ 
blage of the persons not agreeing with hU government. 
Sometimes It was nicely timed, and when so timed It 
left a considerable gap In Its Immediate nelghlHjrh<s>d. 
At other tlmee Its targets snuffed out Its fuse, or else 
picked It up and 
hove It back to 
its senders, which 
was manife a 11 y 
n 01 playing the 
game fair. Inside 
the shell, of 
oourae, reposed a 
q u a r le r or half 
pound of black 
powder, which Is 
quite sufficient to 
distribute Jagged 
bits of cast Iron 
casing with con¬ 
siderable oelerlt)'. 

In these days, 
however, of rifles 
sighted up to 
2,800 yards, and 
having the ex¬ 
treme range of 
2% miles; of clip 
loading maga- 
sines that enable 
an accurate and 
sustained fire of 
twenty- five or 
thirty shots a 
minute; of ma- 
dilue guns that 
chatter forth 
shots at the speed 
of an agitated 
pneumatic riveter 
oo a steel framed 
building, and of 
long-range field 
guns, the mere 
mention of a 
hand grenade is 
sofllclent to pro¬ 
voke snickers 
among the lis¬ 
teners. The British "Mi 
a grave discussion of the hand grAnadc lyid how It is 
to he used, was as funny as Puck or Judffe to those 
reading It, and not believing (h the poesihillty that 2%- 
mile lifiee could be brongltt down to thC ^11 level of 
treacta at 00 yards range 

Kow with the war Blpe months gone, and the trenches 
of the jMUee and their (Serman friends hobnobbing with 
eMh etber at the dhitaaee of 00 yards or so, students 
of warfiira have Ihtde uoka/t astonlshlni dtscoverlee. 
Qm <a tlum ik that while a rifle of 
wu^ hit a nan with bla bead spuglf <lown in a pit 
M yaida arfay, a niaidle eatmtly lofted acroea the in- 
tarreDthf'tyiaM late the pit, may do with the bM of 
iMl^ tOft what Che hullec fatted to-do beeause of Its 
tai^ to hi llie gatae to the blandlsh- 

; thiir. . 

'e^|f4.'d.'ltihft ,ii i a«w ah l hoeNltas>’ <« rangt 

Utm io t»a 


Into the trenches of the other fellows a couiile of liiiii- 
• drwl jards away, or even less Hero Is the old hand 
grenade again, but of heavier weight, and with a little 
fstwder to do what the husky arm of tlie old grenadier 
iisetl to do. 

Also the true hand grenade Is come Into Its own once 
more. If the belligerents keep on, we'll see the (ler- 
mans advancing In Macedonian phalanx formation, and 
the Allies hastening out to meet them disguised as old- 
time Itoman tegtous. The iwor flat trajectory rifle has 
to hang Us diminished Ixsid and confess that Us \er> 
flatness of flight prevents It from curving gcntl) oier 
the edge of the other gentleman's home In the ground 
and seeking him out 

The British hand grenade, a large number of which 
they had In H«>rvlce when the war broke out, consists 
first of a i»lece of cane with a metal head on It. con 
lalnlng the bursting charge of lyddite, and the deto¬ 
nator or exploding arrangement to act when the 
grenade strikes. The handle and head are 10 Inches 


long over all Attached to the end of the eaiic handle 
Is u .I foot hit of cloth, the tall, to make the Kreiiade 
llv true and Insure that It strikes head Hrst, on lt« de¬ 
tonator, after which the trite little atTalr takes care of 
Itself and those around It 

The grenade, with lls detonator oiid Us safety de- 
\let's to prevent premature discharge In carrying it, 
form i|ultp a complicated and exiH'Ushe hit of uia- 
ohlnerj 

Normally the machine Is earrled by a hook, handle 
downward, at the soldier's bell When the tlim' setmis 
ripe to transfer Us affections to the other fellows, the 
soldier tinhooks It from Ills Is'lt, turns n cap at the 
head of the grenade until the word “remove,'' painted 
on the cap. Is exposed and In line with arrows on the 
Issly of the grenade and then removes the safety cap 
Then the detonator Is placevl into iswlllon on the side 
of the grenade and given ti turn ti; lock into position In 
the studs priAlded for it 

The tall is then unwound from the handle, the cap Is 
replaced and 
turned to Are po¬ 
sition, the safety 
pin locking the 
detonator plunger 
Is withdrawn, 
and the machine 
is ready to throvv 
The soldier is 
Instructed to 
throw It nt an 
angle of not leaa 
than 38 dt'grees 
with the ground, 
botli to give It the 
required range 
and to insure the 
mac hlno hitting 
on Us head and 
firing from the 
ImpiKl It ratty 
Is' thrown under 
or over - hniidt'd 
The soldier la 



told 


b(' ‘ 


that the Il-foot 
tall does not t>e- 
c o u) e entangled 
with him or any 
other object ns It 
leavi's Ills htiiid 
In actual ser- 
vlC' the machitie 
It I ways ready 


for 


rvice, 


Mat p ro to ctka afvisat ktad rmii^ 


winding the tall, 
withdrawing the 
safetv pin. and 
tundiig the eap ttr 
"Fire,” ts'lng all 
that Is necessary. 

The bursting 
Clinrge of Ijddlte 
1;< Nufllc 1 e n t to 

blow the steel head Into bits and kill tlie men standing 
close by it. The explosive Is similar In Us action to 
guncotton, but Is made of carbolic acid and nitric acid, 
being of a form of the la-tter known picric add The 
French melinite ami the Japane.sv' shluiose are similar 
explosives under another name 

The grenade differs from the old type In that it la 
lifted up with pprcnssiiin cap oi detimator, sensitive to 
shock, to explode <m Impact with anything after It la 
set to "Fire,” while the bursting charge, due to the 
great liaprovement In explosives, Is five or six times as 
powerful, weight for weight, as the old-fashioned black 
powder formerly universally um<sI In missiles of this 
charaeter 

Tlie trench flghtitig In Belgium and northern France 
has shown the full effectiveness of these miniature 
bomtiH, and it Is not unlikely that the soldiers of Uncle 
Bam may And themselves drilling now and then In the 
gentle art of heaving an Infernal machine full of high 
explosives across a few yards of ground. Instead of 
learning bow to hit things at 1,000 yards with the out- 
of-date rifle. 
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)n 4 Co . Incorporated Charle* Allen Munn Preel- 
t, Kmlenrk Converae Beac'h. SecreUrv. 

Oraon D Munn Tnmiiurer, 


M Matter at the P< 


Trade Mark Kogiatered in thr Uniled Statei Patent Office 
Copyright lOlft h> Munn (’o , Inc 
llluitrated .irticlcfl must not lx icprfMliK'C<l without aperlal 
permiKsInn 


Subacriptioii Rate* 

Sutwh'rlpHon cino year fS W 

PraiUuru iu< p»i(i in United State* and poMtcMtona 

Subacrlptltins for foreign ('nunlrio* otn ymr, poaliige p^'epaid 4 40 
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Strategic Positions of the Contending Armies 

I N HiiHly^iliiK flit' MKiiutUiii In n kInoii fiinattT of 
liilllttirN oinTMtloii'i MS Id llic oiiiKirlunlflos offnml 
(<i itrmich of is'( iijifltloii. tll<> llisl k1i*i> iniist Ik* to 
doforiulnc nil flic stnitp(.i( inissitillillcs, and tben to 
oliinliiMlc those Hint foi one reason or anolher, cannot 
Is' iiiiplnsl to the piirlieninr ('us<> nl hand To apply 
this principle to the situation ns It evlsts on the western 
tionl of the \Mir In 10uro|H‘, these eoncluslonH mnst 
Inevlluhh he readied 

Klrst, that linisinncli as one IhitiK of (*nch nnu^ rests 
on tlic Nortli Sen and ttic otticr on the Swiss frontier, 
a ttenenil llniiKtiiK olK'riitton ti\ ettlier l«ellli;eient Is 
Inuswsililo, sts-ond, as (lie conntrv In unr of liolh tlie 
Ucimiiii and tlie Allies' lines Is Itberalh checUertHl with 
hofli railroad lines mid excellent stale roads, no iton- 
erul movement iiKaliist lines of conmiiiiili'alloii or siiie 
piv eari he undeiInKmi This restricts the iiumher of 
possible moves that can affect the ireiicral line to hut 
one, a flnnUlnii oiM'ratlon, aiialiist h nU'en st>ctl<m of the 
exlstlnc llnv', piecedisl h> a frontal attack of snflieleiit 
isiwer to bleak throimh In other words, It must h<> a 
hiiekliiK oisTiitloii, followed h\ a tnovenient utfaliist the 
flank of the broken line nt the isiiiit of rupture Iswnl 
iuccesses nttalinsl throuiih oiierntlons nKulnst a supply 
line are possible, and will result In a retirement of 
small sfs'tloiis of the line, ns, for instance, a successful 
move HKnlnst the Metr.-Thlnucoiiit Uallrond In the 
WiM'vre district The ciittliiK of this road wovild coiiip«d 
the (Jermiin line fioiii Ktiiln to St Mllilel and tlu-nce 
to I’ont a-Mousson to fall hack on Metz so that from 
Ktaln the Hue vvotild run cast to Mclz and thence south 
nloiiK the T.nrraltie border The ifi'neral effect of such 
A move would he praciPally nil The (Jermaiis would 
oceuii.v a hundred sipiare miles less of Krench territory, 
hut their new Hue with Metz in the center would l>e 
alronKcr than the old 

All the tlghtlni; that has taUi'ii iilai'e this spring In 
the northern section of the line from Armentlfvres to 
Dlxmndc has had for Its iplijivt an nltlmnte Hanking 
move. St KIol, Neiive (’hais'lle. and Mill No (VI, east 
of Tlllcboke, were all fought foi the purisise of iH-ndlng 
tiack the German line nt these (sdnls, mid, hv Increas¬ 
ing the iiresNiire, to force the (Jermun right wing, in 
order to straighten out their Hue, to fall hack to some 
point on the North Hen west of Ostend The general 
plan followed In each case was the same A large con¬ 
centration of men iind guns was made at the true isilnt 
of attack An attack was then launched iiguliisf some 
other point When the line In front of the tnie ohjis' 
tlve wan weakened to reinforce the point of attack, the 
real atta<Hc was driven home The prcHenf German 
ndvan(?e along the Ypres Canal, In Its final nnalvsls Is 
likewise a flanking move The object to be iicimra 
pllshed Is, first, to force the retirement of the Hrltlsh 
from Tpres, which Is the key to the Tser dlatrlcl, and 
then the withdrawal of the entire left flank from Uel 
glum, thus opgftl^ the way to Olals and th<> const- 
(juent comnwod of the Straits of Dover This move Is 
the mort Imjwrtarrt that has yet been made In the west 
ora tlUttter sk>ce, If aucoeasfu], It will he moet fruitful 
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of results It la therefore of intereet to study the con¬ 
ditions that will Iwar directly on Its sacceas or tetlore. 

During the winter (Germany has Increased her Otfd 
force by about five huodred thousand men. This brings, 
her to the point of maximum strength. The losses that 
are now being sustained and that will be sustained as 
the fighting progresses cannot be replaced. Oeraouay, 
as well os the AlUea, la short of ammunition, and there¬ 
fore for iDoiitha, Instead of taking the offenalva, baa 
remained on the defense and so conserved her supply 
until all was considered In readiness for her strong 
offensive effort Many of this last levy of troops have 
been brought up to the Ypros-Dlxmiide lines and ara 
now v-ngaged, so there Is hut a small rew'rve on which 
to fall hock Germany, therefore, must succeed In the 
pr(vs<'nt battle or acknowledge herself unable to main¬ 
tain a sustained sucv-essful offense against the Allies' 
line. The result must Ik- a return to the defensive 
status she has occupied up to the lieglnniug of the battle 
of Ypres Her offen.slvv* power will l» permanently 
imiwlred. If not di-slroyed In such a contiiigeucy Ger¬ 
many's only hoi>e of sverting defeat will Is- to play for 
a stalemate An army that cannot deliver a Strong 
attack cannot know victory 

On the other hand, Germany’s organization and the 
consoviuent contrvil by her commanders of all grades 
over the men In the ranks Is undoubtedly developed to 
H finer iiolnt than Is the ease with the Allies This 1« 
lllnstruted by the difference In the result Bccomplisbed 
when their opismenl’s line has la-en broken At Neuvo 
('hnis>1le, Ht KIol, and Mllels-ke In the rush forward 
In the Allies that followed the breaking of the German 
line bill a eomjmnitlvely small advance was msdo be¬ 
yond the German trenches lieforc all control of the 
ofllci'rs over their men had gone and the advance dls- 
organl/ed. In striking contrast was the German ad¬ 
vance through the break In the Allies’ line at I,Atige- 
mark This advance was steady, systematic and well 
organized, and control and contact was never lost The 
advance has hivn tcmponirllv checked. It Is true, hut 
by the force of strong ri-serves brought up by the Allies, 
not hv aiiv Inherent funit In the German orgunlsatJoii. 
Tills Is one of the most isitent factors In a successful 
offimslve engagement tVlthout It, the enemy’s reserves, 
held well In hand, striking a force that an advance has 
disorganiztsi and thrown Into lauifualon, can often turn 
vlctorv Into defeat 

In the eastern theater of operations the situation la 
Homewhiil eonriislng. owing to the <'OutradIctor,v nature 
of n-ports IsHiieil from the various henduuarters Ortaln 
elements of the generiil situation are. however, known 
with fair accuracy There are several sejiarate and 
distinct battle lines, extending generally In a huge semi¬ 
circle from the Nlemeii to the Itumanian frontier, 
whore It is crossevl by the Truth River. The first line, 
which Is Involved In the operations around Warsaw, 
the Mazurinn l.nkes and East Tnissla, extends from the 
Nlemen to the Rawka River There Is then a break, 
the second line Iveginning at about the Nlda River, the 
break lielug st>anned hv large cavalry patrols From 
the N'Idn the line runs south to the rarivathlans and 
then east along the crests to the StryJ River. The 
third line runs along the StryJ toward Munkaca The 
fourth Is along the Tnith, north of Rukowina Province. 
The only line that Is really active Is that section mn- 
ning along the ridges of the Carimthlans, where the 
battle for control of the itasses has been raging since 
the fall of Przemysl Every effort of Rn.ssla and the 
Germanic Allies Is concentrate<l along this line, to the 
almost complete disregard of the other portions of the 
eastern theater 

The keynote to the Garpafhtan l>attle la TTgzok Pass, 
nround which the most terrific battle of the war has 
lKs»n in progress for nearly six weeks. If Russia can¬ 
not force the passage of the rarivathlans here, the entire 
Carpathian campaign will be a failure Russian pos¬ 
session of the railroad is alwolutely necessary as a Use 
of supply to her army, os It moves forward down the 
southern slopes of the inountatns toward the plain But 
Jvidging solely on the meagre reiiorts of this section 
that the censor has itermitted to come through, Ruaela 
Is no nearer her accomplishment than she was several 
weeks ago. 

As matters are now, therefore, on Isvth fronts the end 
of the war. In so far as It may lie concluded by force 
of arms and not by political or economic conslderatlona, 
Is a long way off Tliere la but one factor that may 
hasten Its end, and that Is Italy’s advent Into the 
maelstrom. Italy may well prove to bo the balaoee of 
I>ower The Invasion of Austria, ocrcaa the XuHati 
VIps, by a million and a half fresh men. wedl e<]Blmind 
with artillery and identifuRy supplied with afoluttifl- 
fion. would eliminate Austria completely from mlRtary 
consldenitlons apd, by deetroylng one of Oernuuiy'a 
main sources of npplies outside of her own burdeva, 
would do mwdi to bfinr matters to a concluatoo <m 
Ixith fronts. In any ev«Dt, bowaiw, the preaeuit tolHi- 
cutions are that the ureet will never bring abo^ ftp 
war's conclusion. If decided by arms at all, the daetoioai 
win be made lo the matem theater. 
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rnoitamy lists* oomlfl* aftik.>djy 
pneuainla and cancer. It takas anMi« up 


place of rite “Aalatte Guest," wWch the BWoDbaa «««h 
ples hare from time Immemarial m conftilBriy aud^ pb 
uuneoeseatUy eotertaiafcd. Both thale dlsaaiiea iwh 


way than by swallowing food and drhtk <ri» tetter 
moetly water or milk) contaminated to varioua diagittt> 
log ways, with either the cholcrtt vibrio or ^ 
bacUlos. Dirty fingers and riie filthy fly art the ctriel 
intermediaries. Scientifically spoalring, nothing can he 
Blmplcr than the prevention of these inflscriona. .{the 
application of the principles is, however, of great prao* 
tlcal difficulty. For example, there Is the oodk. Ityphold 
Mary, a carrier of the germ, who, although she declared 
she never herself had the disease, baa, nevorthelesa, ht 
thotje mlgratlous from family to family peoullar to hot 
caste, through a number of years disseminated ttie In* 
feotlon to some score or more of sufferers. There have 
Indeed been typhoid carrtera who have had the diaetwe 
forty years ptevloosly and have continued riumngb all 
that time being a menace. It Is computed that one 
fourth of the people who have had typhoid art car¬ 
riers ; that, disease or no dlseaae, one in every <»e 
thousand of ns ta such a carrier. Most lafocUons are 
self-limited; their quaraotlolng time Is fixed. But you 
cannot quarantine a typhoid carrier a whole life time, 
any more than you can frame an indictment against 
a whole nation. The great trouble with Typhoid Mary 
has been her perversity, exceeding even that which 
obtains iu her meet temperamental of catlings. Rbe 
has uever conceded herself a menace; she has not iffieyed 
tlie aaiiltary directions given her, she would not wash 
and disinfec t her bands as required: she will not change 
her occupation for one In which she will hot endanger 
the lives of others; under au aseumed name she bad 
comiieted with the Wandering Jew In scattering destruc¬ 
tion In her path. Typhoid carriers who art amenable 
to reason, conscientious, careful and scrupulously clean, 
need not endanger anybody's exlstenca 

However, the American people have surmounted diffl- 
culttes a thousandfold greater than any tyi»lvdd fever 
presents. The ellffllnatlon of this infection depends 
largely on the fact that the Individual cannot protect 
himself without the aid of the constituted authortries. 
Typhoid dtaappears most sorely In that oommnnl^ 
where such authorities know their bnslnesn ami are 
determined to go about It until they have accomplished 
It And the better the citizen body hold up their hands, 
the (lulcker and the more Uioroughly the beneltcent Job 
gets done 

'I’he best insurance against typh»dd is, after all, to 
get Inoculated against the disease, as all sensible {veo- 
pic are now vaccinated against small-pox. Rspeclally 
is this well to do when there are typhoid epidemics; 
and for commercial travelers, motoriats, tourists and 
vaeatlontsts who may In the most subterranean ways 
contract typhoid and become tjqtlKdd carriers. And 
since this is a disease largely of adolescence, youth and 
early manhood and womanbiMxl, our young people goiug 
to boarding sriiools nnd coHcges should certainly sub¬ 
mit to this preventive measure before leaving home. It 
is considered that the protection Is effective for at least 
two years, and may Indeetl Immunize for life. When the 
Inoculations are made in the afternoon untoward sensa¬ 
tions are likely to have disappeared by the following 
noon. A series of three snccesslvo Inoculations are 
made a week apart. Deaths have been alleged to be 
due to such Inoculations; hut in every such case the 
death has been found by the antburittes, on antopuy, to 
have been doe, not at all to the InoculariooB, but to 
some disease In no wise related to or affected by tbtt 
anti-typhoid preventive measure. 


R^dittm uid Caacer 

E UROPR, where the popular furor about nuHPn 
and Its applications appeared earlier than It M 
here, has already been devastated by the appttif- 
ance of great numbers of dtshonest and fake, money* 
getting, radium-cure establishments oonducted by per¬ 
sons who possess little or no radium, and have no kn^l* 
edge (rf Ita use. These people promise ourea, but art, In 
reality, unable to obtain even those palUattVe elftictB 
which are possible from radium. Much harai has also 
been deme there by honest and ednettod eatbtUrtgl^ 
who have been led to premature coafitteROf te ^ 
tlve effects of radium by the exdtemeat «rf wftnfiilngpS 
temporary rsHef of symptoms snd (teoreass at tintelite 
tumow which It Undoubtedly prodMW tHib to altegaegd 
cases. Btattrtlcal erlden<!e to sttefwrt gdrlrt gi^ 
warning to seek early oi»er«tlv« trtattti»t-1^M'l^ 
lected Mr. Frtderick E. aattanm, grittttildUte 
Prudenttal Insurance Oompany et-Aapt^^' As 
to Mr. HoSmim rite recorded aX|M1««|^'iir'ilitt ^ 
jMtelB gpee to show ijat 

nstettr ««ttM to edtec the od)y Witt 
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fe0#aM», t»Kl«- ttM 4tnM»ion of Mimini. Hiiohooolc and 
^ the U. S. DopaiNmieint of AgHooIture. It is 
ei(:pMsi<id tfait a t^r^inhiary edition, to inolttde the 
flhMraring ptfutts and fanu, wUl be pubiished in tbe spring 
of and it is hoped that later editions will molude 
ait eryptogranis. 

la^agweU'* BtptomOoat In Alaaka.— Aooording to 
< the BviUikn of the Amerioan Oeographioal 8oeiety, Mr 
Snteat de K. Leffingweli has eompteted the extensive 
ox^hirations and surrejn of the northern ooast on which 
ha has been engaged for some yearn, and is now preparing 
his results for publkiatkm. He has mapped about 150 
lOfles of the eoaat, inehiding many IsImmIs, on a large 
scale, besides naaldng soundings in the adjacent waters 
and mapfAng the broader geographleal and geological 
features over an inland area of about 80 square miles. 

fka Yaagiae>Uaag.—Some estimates of the discharge 
of this great river and of the amount of sediment it 
Barries have recently been published by Prof. Konrad 
KeilhacV, of the Berlin Bobool at Mines, who visited the 
river in September, 1013, when the stage of water was 
UDUSualiy high. From measuniments of depth made 
at Wnsung, Nanking, and Hankow, and eatimates of 
width and veiocity, this authority oontdudes that the 
diBoharge below Hankow (6S0 miles from the mouth) 
amounts in time of flood to 3,500,000 cubic feet per 
eeound. The annual mean la estimated at l,7.fS,000 
Ottbie feet per seoond. Filtration measurements made 
at the mouth, near Wusung, taken in eonjunctiou with 
the above figures for discharge, indicate an annual trans¬ 
port of Sediment at the average rate of 37,600 pounds per 
seeond, or a total of 584,000,000 tons per annum. 

Baaaaa laice for Saake-veaem Poisealng.—The latest 
alleged remedy for snake-venom poisoning is banana 
joioe, aooording to F. W. FiUsimons, who records in the 
iSmaA jf/rtenn Journal c/ <Seicnce that within a year past 
he has received cuttings from newspapers and magazines 
OB this sub^t from every snake-infested country of the 
world. Already companies have been formed with a 
view to extraeting the juice from the banana stem and 
placing it on the market as a sure cure for snake-bite. In 
view of the msrvelous cures reportod, Mr. Fitssimons 
cooduoted a series of experiments on animats of various 
species, in each oaee injecting the venom of a cobra, 
puff-atMer, or other deadly seri>ent. and administering 
a copious dose of the alleged antidote—before, after or 
slmuitaneously with the poison. The juice of the 
plantain variety of banana was also tried. No antidotal 
effect whatever was obtained. The author explains 
that in the cases reported as cures sufficient venom had 
not been injected to cause death, and the patient would 
have reoovered as quickly without treatment It is a 
common occurrence for largo poisonous snakes to deliver 
a full bite and not shed suffloient venom to cause the 
death of even so highly susceptible a creature as a fowl. 
Moreover, a snake will sometimes bite at the leg of an 
animal or man and miss its aim, and its venom will be 
shed harmtcMiy upon the ground; then perhaps in a 
•Bcond or two it will strike again, this time driving its 
fangs home, but injeoUng either no venom or too little 
to produce fatal results. About 60 per cent of the vlo- 
tuns of bites by venomous snakes reoover without the 
aid of any treatment. 


FaBflli fiaeteria Ofaeovered.—Marvelous as were the 
diseoveries of such pre-histewie monsters as the Mam¬ 
moth, the Mastodon, and the Stegosaurus, they arc now 
eellpBed by reoent ipvMtigations which show the most 
minate microbes and baoteria in fossil form. The 


anoBBtors of our modem infeetieus disease germs and uu- 
erobM have been found in {o§sils of the earliest life on 
the earth. Fossil bacteria have been discovered in very 
annieot limestones ootleeted by Dr. Charles D. Walcott, 
■eeretary of the Bmithhraian Institution, in Gallatin 
County, Montana. Pat Bonte timo J>r. WalooU has 
brtiBT^ thgt these baoteria existed, and mention of the 
tMt was made before ^ Botantoal Booiety of Washing¬ 
ton oa April flth, 1915, w£en a^ntiomwas called to 
their eristanoB in assooiatian with,fossil algai deposits 
of the Newlaod HmestoiM, The belief that bacteria 
were the most important faetor in the deposition of 
thBBB anriegt UmeBthnefl was ahm mentioned by Dr. 
Wnleatn in n taetimiiMry puMIoation of the Smitbsooian 
UBritatira. At that titne, however, no definite bacteria 
tmd hnea dhmoVemd, bat in thin seotioBS of limestone 
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Oh CwUang CnoL—WUilam A. Daniels,'iri 
Dermott, Aric., ho a patent No. 1,135,161 provides at the 
rear end Of an automobile brackets for s spring curtain 
roller, the shade of which can be drawn forward when¬ 
ever desired and secured at the front end of the oar so 
the cushions of the car will be protected from the sun 
when the maohine is standing empty with the top down. 

Combined ABtemobile Signels.—In a paUmt No. 
1,135,048 A. N. Plerman of Newark, N J , conihines 
with an ordinary rubber bulb horn an electrically 
operattid signal device whose circuit closurt' is op«‘raU>d 
within ths bulb, the two parts being mi constructed that 
when m city traffic the reed or bulb horn can bo operated, 
while the electrically operated horn may l«' brought into 
play for use in the op*>n country 

ComblaatiM Lock for Trunks.— A simple and oITtM-tivo 
combination lock for trunks or automobile Ikixch insists 
of the usual hasp lock having below it a small Imtlon 
carrying figures for the combination. On the plate are 
two imitation rivet heads spaced at each side of the main 
button, but one of those heads is movable To open 
the look, the combination is turned, thou the left-hand 
rivel-ho«ul is sHd to one side, and this action oauses the 
lock to open. The combination button is of solid make¬ 
up in Itself, and is further protected by the projecting 
nvet heads on each side. Such a device affords 1,000 
oombinatioDB, and is the subject of a French patent 
MBtoreyele Batteries in War.—The present war in 
Europe is the first opportunity which motorcycles have 
had to show their worth as light artillery. A British 
machine gun battery is composed of a touring car for 
the commanding offloer, two motorcyolos with sidecars, 
on which Vickers light machine gups are mounted, two 
reserve machines, which are fitted with all the necessary 
arrangements to have guns mounted on them, and two 
sidecars loaded with ammunition In addition to the 
six motorcycles, there are usually three large touring 
cars, loaded with additional ammunition, rifles, provi¬ 
sions and equipment. The battery is accomjiamed by a 
lieutenant on a very fast racing motorcycle. 

Safety Tire VolveB.—Among the things "not Ui i«< 
invented" should be listed 8o-calle<i “safety tire valves, ’ 
which am designed to permit only a maximum pressure 
of, say, 75 pounds, at which the valve opens enough to 
let a oertaln quantity of air m the lire escape Tire 
experts call attention to the fact that if a oar is left 
standing for a couple of hours, as often happcins. with 
one or mom tires in the direct glare of the sun, the pres¬ 
sure in these tires, due to the heat is lialile to rise far 
beyond the "danger {K>mt ” If the tire valve opens at 
this time, and the sun siuks lieyond the houM> to|>M later 
on, permitting the tire to cool off thoroughly, the tire 
is more likely to be run insufficiently inflated 
Heavy Trucks and Bridges.—One of the most gratify¬ 
ing results of the present war excitement in Great 
Britain is the action of the House of liords, providing for 
a general strengthening of the bndges along the mam 
roads of motor traffic. These bridges were mostly under 
the management of the big railroad oompanies, and the 
heavy truck traffic did not appeal to them enough to cause 
them to expend either money or lalMir in strengthening 
the liridgos. The heavy traffic in motor trucks for the 
British War Department has brought the question of 
strong bridges vivtdiy before the people, and strong 
pressure is being brought by the courts, ofllcials of the 
government and the press on the railroads The result 
is that bridges are rebuilt all over the miuntry 
Flndlnf Ttoe Fnactnres.—Au ingenious litUu device 
known as “detective” serves to localize punctures in 
bicycle tires and oan even l>e used on automobile tires. 
It is no longer required to immerse the nir ohamlM<r in 
water, this b«i^ often very iueonvenient or even iin- 
jKMsihle to carry out; neither is it necessary to remove the 
pneumatic tiro from Ute whe»il, for the small deviee is 
run along the surTaoe until the leak is found The 
'detective” is a small metai box of suitabhv shaiie whose 
under side embraoes the tire and here is closed by wire 
gaum Radially the box is divided into four or inor<> 
compartments and in each one is a small amount of very 
light down whieh the sHgblest wind causes to fly up 
When brought upon the leak, the pressure of tlie air 
acts upon the down, and this localizes the leak at onee 
Eutbim Win B* naedBd WHh Cars.—American motor 
oars are to be thrown into Europe, particularly into 
Germany and France, immediately after the war is 
ended, in a maaoer which will make all former American 
“inVMioiis'' pole ioto ipsignifioanoe. One of the largest 
Of tile eutoiBoUle oonapanies is known to be prejiaring 
to eettd no less tiian lOAlOO touring cars and roadsters 
into tiM Oenaan market, within a month after tlie war 
is onded. Oritor oompanies plan a like invasion, and the 
export business ki Araerioan motor oars will be such as 
simply to swamp the factories. Great Britain already 
sees tilB writing on the wail and fBantio appeals oome from 
the trade presa and the dettiers to the large manufactur- 
ars, imitloriiig them to try to produce a small, stand- 
oMr ia lug« quantitiM, to aell for about 1700 or 



The Royal Observatory of at Uooles, near 

Brussels, is the moat important astronomical institution 
lying within (he "war /one,” and, as we have previously 
reeordeti, its activiticM Imve been partially maintained 
by Its German eaplorh Its laU‘ Helgiaii diroetor, M 
Ixwnnte, lias written a lettiT to the French Academy of 
Sciences stating tliat he is iinw interned in Hoilsnd He 
had served in (he war as a major ef artillery iii tlie Belgian 
army, and Unik part in the retreat from Antwer|) 

Transit of One Stsr Over Another A note liy Prof 
Wolf, of the Kfiingstulil Observatnrv. deseritsih llio rather 
unusual caMi of a star whieli iias Ixum eami'd, hy its 
profier moluiu, directly over another, a« hwn from the 
earth, within the last few years The eclipsing star is of 
the 13lh magnitude, and lias the somewhat rapid prois.r 
motion of moro than a seeond of are ))er annum The 
eclipsed star, of l.'jth magnitude, was formerly southeast 
of the other but is now on the opisisite side of it 

A New Harvard Photographic Map of the Heavens — 
It IS announeinl tiial Harvard College Observatory will 
publish a new photographic map of the entire sky, con¬ 
sisting of pnnts from negatives taken at Gambridgo 
and Arequipa This set of charts will, in a s<>nse, sup¬ 
plement the set publishi'd some viars ago, as the esmter 
of each plate in the new Meries will (vnneide with the 
corner of a plati' in the former one, thus bringing out 
many faint stars which failed to appear at the corners 
of the larg»> field (30 degriH's square) on account of 
distortion The original senes compnsed .5.5 plaU's 
and ahowt.d alxnil l,6K3,n(K) stars, ranging down to the 
11 .5 magnitude 

A New Spectrum Line was Shown by the Solar Corona, 

as photographed at certain stations during the (vlipse 
of August ‘ilst, 1014 The Spanish parly at Tlusidosia, 
in the Crimea, M*eured a sjieetnigram on a plate taken 
13 seconds after the MWiid eontai't, with 12 sis-oiids e\- 
jMisure This shows a n<<w line th<> (vimputisl wavi-- 
length of winch is 0,378 87 * 0 (M(i A A note in the 
('omjitt 1 renJus on the results of the expi'dition from 
Meudon Glwervatorv, whieli had its station at Strdm- 
BUiid, Hwetlen, states that the plates taken there show a 
brilliant and inletute new radiation in tlm rod part of 
the sp<s.'trum, th<> measurement in this ease laung given 
as 0.374 .5 * 0,2 A 

Lowell Observatory Photographs of Saturn Photo¬ 
graphs of Saturn taken at the Ixiwell Observatory on 
March 12th, both hy the director and Mr K C .SlipbiT, 
confirm visual olvservations in revealing that ('assim’s 
division IH visible in part alsive the contour of the ball 
by alxiut four tenths of its true width This enaliles 
the oblateness of Saturn lo lie d(‘du<M'd from the plioto- 
graplis, a jirolimmary reduction of winch shows that 
oblaleiiess lo 1 k' about one ninth As the rvHjinred visual 
oliservalious are of the greatest delieaev ami demand 
for such deleclions (he most favorable conditions, the 
posaihihlv of making photographs of this order of nicely 
Is an advance Ixilh of seientifK- and geni'ral inU-rest 

Comparative Drawings of Mars —One of the most 
important eoiitnhutions that has yet Iveen inaiie to the 
fasciualmg question of the .Marltail canals IS Prof W H 
Ihckenng's ICiglitli Report on .Mars, /nibhshed iii f‘i>/>uliir 
ialroHomy for April Karly in the year 191'i It ois'iirri'd 
to tills astronomer that it might Ix' a good idea at the 
following o))iM)siUon to sisuire from several recognized 
experlh siniultamKius and inde|xuidenl drawings of the 
planet, and p) compare thi'se, as olio sP'p Piward deter¬ 
mining just how iiiueli niBV be regardixl as definitely 
known regarding the markings on the Martian surface 
Mon' s|XHMfieallv, it appeared deuirable pi obtain a 
ixirmaneiit nvord of I he planet's apixsiraiiee at the 
coming opixisilion, for comparison with similar nsiords 
in ooniU'Clion with all ruliire oppositions, situs' it is 
known that the siirfai’e elmtige* from one opixisition 
to another, inde|X'ndently of its seasons The observers 
who tsxik part in this pnigraiiime were Kev P K R 
PhlllitHi, Ashteml, Surrey, Kngluml, Messrs Ixiwell 
and Blipher, Flagstaff, An/ , Prof F, Douglass, Tuc¬ 
son, Ariz . aud Prof I’lokermg Inniself, at Mandeville, 
Jamaica The drawings, which are published with the 
report, represent as|x>ets of the planet (sirrosiMinding 
to central iiiendiaiis of 0 dig , fit) deg , 120 deg , 180 lieg , 
240 deg , and .UX) deg Marlmn longitude They are 
surprising lx>th in their agri'cinents and in tboir dif¬ 
ferences, As usual, many more canals were sivn at the 
Lowell oIrtX'rvalory than elsewhero Twenty-four nauals 
wero so ch'crly sis.n and a/sniralely drawn by the three 
other obsiTVeps as to leave no doubt of their Ixiing identl- 
eaJ in the several drawings Twenty-one wero seen by 
two olwervers, and thirty-five liv one apart from the 
ixiwell oixiervalions The drawings reveal an mterost- 
ing case of shifting nanals, Gigos and Tartarus having 
apparently tmvelevl some 3<10 miles across (Hiuntry in 
about three wei'ks I*rof Pickering mentions previous 
eases of shifting canals, including one recorded by 
Sobiaparelli "Such obaorvations," he remarks, ‘‘while 
perhaps favorable to the idea of intelligent dirocuoo 
upotl Mars, do not strengthen the theory of irrigaliog 
dltobBs.” 
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A Mother Ship for Submarines 

A Combined Salvage and Drydock Vessel 




By Robert G. Skerrett 

(iliirKio Mtiirllcil <lH> tin- lioii'^liifi. tPNllnK, and rermiring of ft mibinerHlMe 100 

l)iunilti«‘s (if f(‘i'i long Thf forward I'nd of thin shliMincosed dock 

Hie siirfiiop SiiK'c Is jicruiuiifntl.v Htnlwl, liilt tho after end 1m provided 

liitllHtiie in liueni with ti Kloliular eul«Moti which cun 1m> removed and 

IdcK foi the Hwung iiHide mo us to Hood the c>Under and to fidnilt ft 

lint MliniiliitliiK 111! milimurlne The under water boat reache» this dock 

(■111 1(1 (Ic(‘ii Milimci eiitrunec fiom the Mtein of the mother Mhl]), which at 

nncerliilntles chiir that )ioint Is of n cHtiimuruii liulld The crosM-sectlon A 

{ leMtliig them' houlx lIlustraleM thlM, while Hection « ahowa the dock farther 



Fig 1 —niagrammatic view of ahip, uhowing puaition of submarine in the testing dock. 


iiiiirenli dock has nirends piovcd 1 
N((W, the Miiine prottlcHMhc Miii 


has deslgtied and 
ifathdi ship for kuIi- 
luarlncH, and iiKiiiii tiie Itulliin engineers ha\(> Idnzcd 

th(i wav Tills new craft Is at .. a supply liftMC, a 

lilace for the lefrenliuiciit of Ilic weurksl crews of nuh- 
liiailries, a icpiiir IniMc ii Icstliiji mid drj ihM'k, and a 
MlHH-dv sahajic lesscl caiwldp of raising oni> of her 
Miinken llolllla mid alile to cam the injured (raft into 
jKirt (ttli(‘r iiiitliiiis liaw> Hahnge slilps foi MUtiiuarlneM, 
hilt there llieir ufllity eoininoiil.N ends, mid heuldes, they 
tire clninsv and nf verv uimlernlp radius nf action and 

Am II liasis fur llils mmiv-hided ailjiiiict (o Midininrlnc 
wirvicc. the (ieMlgners pUiiined a inollier slilp for a 
flotilla of six siiliinerMlhieM, each of alMinl ‘!7f» toiiM Miili- 
uierged dlMplaceiiient, the idea lii'lng Unit wlille four of 
the ImiiiIs Hhonid he actl\el\ eiiKiittisl. two of tlie group 
could Im' held In reHcive and rnmle thoionghl.v fit for 
relieving their iicllie NlMter eiafl Thus If (k-ciisIoii 
ns|iiir(‘d, all mu of the suhniersihh“s eoiild In- hciiI to 
Mi'll hilt under iioimal cirenuistmiees a third of (he 
force could lie undergoing lepnlis m Ks'iUlng aii\ other 
atleritloli which tlie exlgeiicleH of Iheli dulh*s ndghi 
trapoMC 

Tlie inoIlK'r sliip in iiiicMthni Is a cnifi hat lug a nor¬ 
mal Hciigollig dlsplacetneiil of iihoni ;i,(KK> toiiH, cupalih' 
of del eloping a siiMliilned itiHxininm sini hims'iI of four 
teen knots an tioiir, and at a cnilsliig spis'd of ten knots 
un lioiir caTrjiiig Muflicleiit fuel to glie lier a radius of 
notion of ■l.lkn) miles Tlie lessel 1m lltled with twin 
MCreWM, and each sliiift is aetiiated hi a lieinv-oll TMi'set 
motor deiehitiliig Moiaelhlng like l.PX) liorMe-isiwer 
theis' motors using tin' same fuel as that which nIki 
(* iirri(»s ill her Hiipiili tanks for lelllllMg the fuel cliani 
IMTM of the suhluarllies indeed, (he Idea 1 m tliat file men 
i|(iaIlf\iMg fill hiihiiiarliie Meiihi' hIiiiH first leuin the 
niuiiMgemerit ol the iiiothcr shlii’s Internal eomlniMlloii 
engliiCM tiy way of a iirellinlinin lialnliig the oiieralton 
of the motors for the under walei hoals licing MUlistaii 


(*iirri(»s ill her Hiipiili tanks for lelllllMg the fuel cliatii 
IMTM of (ho suhluarllies indeed, the Idea 1 m tliat tlie men 
Iliiallfling fill hiihiiiarliie mciiUi' mIiiiH tirst leuin the 
niunagemerit ol the mother shlii’s Internal eomhiiMllmi 
engines liy way of a iireltinlinin Ijiiliiliig the oiieralion 
of the motors for the under walei hoals licing MUhstaii 
tlnlly identical 

In order to sine the moliie iins hanlsms of ilie siili 
merMlIileu ns far as ikissIIiIc, tlie niorher shl|i will etiaige 
the batteries of (he siibraariiies as well as till their 
flunks with comrinsHSed air, and will hold In resene 
enough cells complcU'ly lo rettt two suhmarlneH in a 
few hours The station ship will have a machine shoyi 
and foundry [iroilded with fin 1111 les that will make 
pomlble all ordinary repnlrs, and she will carry a large 
supply of r(>Hcrvc fittings In addition to a Htore of 
fhlrty-slx torpedoes The mother ship has a hattery of 
six iMiwerfnl rapid-fire guns and slionld Im> inilie Mining 
enough to hold ofT n fiotlllo of deHtroyers Ttie mother 
shill will have n coroplement of I.'ll and, in addition, 
have amiile aecoinniodatlonu for 12(t men fnim tlie suli- 
niHriiie« She likewise bousts n couimodloiis sick liiiv 
The ship has two hulls, the outer one of homogeneous 
Iron, «nd the inD«y(|(iSBnd cylindrical hull of high-tcnsIle 
steel This iutiA hull Is really a Ivaurenti testing diM'k 
such us Uie ,S(’i*ifTtf'to Amuicai has already descrlhed 
This tulmlar structure has an over-all lenjrfh of 210 
feci and a diameter of 23 feet, with anUfehle stsice fur 


forward and .i Hulimurine resting iiiKiii the lilocks 

With us. It Is customary to 8uliJ»*ct our submarincn 
to hut one dts>|i-wnler test, nnd thereafter the Nnvy l>e- 
Ihirtmi'iit lakes It for grunted that the Isiats will lie 
alile to yyltJistund liydrostatlc pressure 200 feel under 
tlie surface of the sea should accident take them there 
III any time during their active I'aret'rs, This does not 
lake Into account the struclurHl weakening due lo wear 
and tear Our suliinarineH should Im> frequently tested 
under conditions of dts'p sulimergence, but this Is Im- 
praotlcalile wllii our existing riicilltits* But If we had 
a ship Hiicli as we liave Itts'u descrllilng, one tliat <*ould 
Is' sent from liuse to tias** wltli regularity or rcnsonable 
fi(S|ueiiey, llieii all of our sulimarlnes could tie tested 
safely and sissslih with nil of the crew ulsiard, or 
with enough oliseryers inside, who oouhl watch for leaks 
■ind lesi vahes ami punU(M and otlier emergency appa- 
latiis under C((ndltl((ns )(h\sfeully duplicating those of 
deci> siihmergenee hi llils fnsliloii, any III efTeclN of 
lime and sen lee (oiild lie readily d«‘t«*cted and (iromptly 
iimedled yvillioul yyalting unlll the lionr of accident to 
diHclose the fatal yielding 

K((r salvage diiiv, tin* inollicr ship is e<|uippod witli a 
numls-r of powerful wIndliiHHeK for lifting u Hunken suli- 
iiiurlia' In addition to tliesc, she carries two s|iecla1 
iMdits for diilng service nnd, of conrHe, all of the need¬ 
ful suits and npparntiis for tlie diyers tbomselyes The 
loss of the F-4" Mild the manner in which the salving 
nf timt craft has llmiied should empbaslze our »wu ueed 




2.—Section on A A Fig. 1, showing dock entnmee. 


! a luotlier shi|( or mother ships patterned after the 
(.rt the Ituliuiis have given to the world 


War Then and Now 

I N the course of a debate in Cougrem recently, Rep- 
resentathe I. R Sherwood of Olilo took advantage 
of tho opportunity to tell tho House of bis experiences 
In the war <if the retielllon, and he drew interesting 
comiinrisons between the way war was conducted Mty 
years ago and present practice, but toward the end bp 
apiiKnmtly forgets the changed conditions that he was 
discussing He said: 

“I carried a musket that was estimated W klil at 800 
yards I w’ould Piad that muaket by five motions. I 
enrried forty rounds of ammunition, every round done 
uj- la iirown paper; and the man who passed the exginl- 


nation then as a volunteer bad to have a good set ot 
front teeth In order to tear the brown paper from the 
cartridge Now, a European soldier can paaa an exami¬ 
nation if he has no teeth at all. They are now carrying 
a gun that will ahuot to kill at 2,000 yards. That glut 
will shoot ten times as frequently and la ten dnMa «a 
(lestriicthe as the guns the voluntecra carried fifty 
years ago 

“Our field cannon—the largest that we carried—wta 
a 2(i-pt(uml Thirrot gnn. Now they are ualng a gun that 
yvill carry for six miles. Our guns were all mnaale- 
loaders. Now the initn who operates a machine gun la 
behind armor plate; ho is protected. Our trenches wore 
thrown up over night Now they are having tranobes 
built from five to six feet deep, and they are covered 
with an impervious substance to prevwit the havoc Ot 
exiilwHiig shells. Our armies on Nith aldea were In 
clwir view of each other. Now the armies on both aides 
are all out of sight not to he seen. 

■■Is*t me call your attention to this fact that to-day 
the tyvo armies confronting each other in France and 
Belgium and the two armies confronting each other on 
the UussJan border have not practically changed their 
lioeltloiiB for two months. What was the truth about 
our army in the great civil war? Take the army of 
Oen Sherman, whose base of supply was at T/Outsvllle, 
Ky. It fought its way first to Nashville, from Nash- 
villo to Chattanooga, from (imttaucKiga to Rooky Face 
Mountain, from Rocky Face Mountain to Atlanta, from 
Atlanta to Savannah, from Savannah up the coast to 
Raleigh, to the close of the war How many miles did 
that army march? Eleven hnndred aud twenty-five 
miles In the Atlanta camiiaign of 110 daya we made 
an advance of one mile n day—HO mllee from Rocky 
Face Mountain to Atlanta in 110 days 

“Here U another conslderaUou IIow many dlatln- 
guishod major generals and brigadier generals have lost 
their lives in this war? Is there a gentleman on thin 
Uoor who can name a single brigadier or major geueral 
who has been killed in battle in tbis gigantic Rnrope«n 
war? They have a line over 100 miles long in the army 
of the west and over 100 inllca long In the army of the 
east. They have a battle line of over 200 miles, and 
we read of desiierate bayonet charges every day. There 
cannot lie any successful bayonet charges when they 
carry guns that will kill at a mile, because every column 
would lie auulblluted before It rc-uched half a mile. If 
I were a Is'ttliig iiiHii, yvhicli I am not, 1 would bet my 
month's salnrv against a ranama Isuid that you can¬ 
not find five soldb'rs In any field hospital ill France, or 
(iermauy, or England, or Russia, or Hungary who are 
woundwl with Imyoiiets. We read of the terrible dc- 
Htnicllon in these buttles They have fought forty groat 
battles, HPcordlug lo the reports. 1 venture the asser¬ 
tion that they luive not lost 2r) jier cent of their armlea 
In limttle 



Fig. 3.—Section through dock taken on BB Fig. 1, 

"Why, my friends, at the battle of Praaklto, whUf 
I lmi)iiene<l to la> just at the right of the Franklin 
Bike, in a battle line of two and one half mites, twahw 
Confederate generals were killed or mortally wousdad, 
all on the front line of battle, in fire hows' fighttnf. 
Do you know of any general being killed while 
a charging column over in this European wart llkeMi 
Is quite a characteristic difference ttMTatom lutfiafih 
the commanden of our armies In the dvH tear gg 
those over across the oceait.” 

Tka Oecuttatlan of One Javtaa % iMfliMr ig 

a aouewhat nnusttal phemuneboa, Afi 


served November ad, 1914, ut i^ 
is twoeded hy M. (^fttaisset h 

tile two dUtt Were seea M asw, . 






'ilSJiiwupikirf® Ctmfort 

1 9 1$ ««11 taurmrtt waa 1 b aeanRleBtlfic oirclM, tlwt 
te«wu> eatUnatw oC tampantaca ottan dUt«r mack* 
9S9 team tba tatwEte at tba thanaonatar, uta that tfala 
taanutant ia a nthar poor tnilax of aUnospberlc com- 
tort Dw Itmaan aenaatlon of tamparatora dapanda, to 
a graat axtant, npos tha nta at wbicta beat la dlaalpatad 
fnxD tba bod7. and tbla la retfulated not zuarelj' bf tba 
taakparatnre of tha aurroondlnK air, but alao by the 
httflildlty and tba alr-movetnent. Some years aso United 
Statea oiataoroloctatB introduced the ezpraeaion “aen' 
idhla temparatuia," to denote the temperature felt at 
the BUrface of the boman body; whether regarded as a 
■nhiactlve pbanomeDon, which may be estimated ac- 
oordlnk to an arbitrary eoale of aenaatlons, or aa the 
aotoal temperature of the skin, as measured by a ther- 
Bwmater In contact with the latter. In the T^uited 
Btatea the nenalble temiwrature was at one time re¬ 
garded aa identical with the reading of the wet-bulb 
tbmnometer, but this Idea hag now been dlte-redited. 

About ten yearn ago Mr. W. F. Tyler of the Ohlneee 
aaatoma aervloe published extenalve observetloim mi the 
subject of comfort and discomfort under various me¬ 
teorological oonditlons and Introduced the term "hyther” 
to denote the combined effect of temperature and hu¬ 
midity. Prot Cleveland Abbe of the Weather Bureau 
bas also Investigated wbat be calls the “curve uf com- 
ftirt" 

The last annual report of the U 8 Public Health 
Service records some Investigations made under the 
ausplce« of that service at the Boston Institute Tech¬ 
nology, In co-oiieratlon with the New Vork State Ven¬ 
tilation Commlssloti, upon the physical factors which 
influence the dissipation of heat from the IksI.v In this 
connection an Instrument has tieeii devised at the II>- 
flene Laboratory In Washington for recording the state 
of atmosphere as It affects this process, which, says the 
report, “la a complex function of humidity, tcmi>cra 
ture, and air-movement; and the Instrument In iimw 
don, called the ‘comfortliueter,’ has for Its object the 
proper balancing of theee factors, and the recording of 
a single Index of comfort." The Instrument Is out yet 
perfected. 

Although not mentioned In the reisirt In ({uestlon, It 
is a fact that n large numlter of Instruments for meus 
urlng atmospheric comfort have already hoeii devised 
by various experimenters. t)ne of the most Ingenious 
of these was cvmstructed forty years ago by John W 
Osbonie of Washington, who descrllied It at tlie nu'Ct- 
lug of the American AssoriiitJon for the Advanciunent 
of Science In 1875. Osborne also stated the problem of 
meeauring atmospheric comfort, or sensible climate, 
with a Incldity that has never been Hurpuss«>d. ‘Th(< 
body of a healthy man," he says, "Is a mass of hot mat¬ 
ter, cooling, and having lost Its heat iierpetiially sut>- 
plled by physiological changes, In quantity suHlelent to 
maintain a uniform thermal standard of about 08^ 
deg. Fahr And, whatever the cauues of this loss mav 
be, we aay when It la rajild that the weather Is odd, 
and when alow that U Is hot. In the one ease the func¬ 
tions are called nisni lo make up the deflclenc.t rapidly, 
and In the other to facilitate the dispersion of the 
body’s superfluous warmth ” 

In order to measure the very Irregular fluehmtbMiN In 
the dissipation of heat under the Influence of varying 
atmospheric t«'ni|s*rature, humidity tiiid wind, from the 
body, and hence the dlflicult task iierforrawi by tlio 
human organism lu roalntalnlng a constant liiteninl 
temperature, Osborne constructed the apparatus shown 
In Fig. 3. Here .4 la a cylinder of "boiid’' or bank-note 
iwiier, supported by a brass frame This Is filled uith 
hot water from the vessel B, while an agitator Inside 
the cylinder (shown seiwrately at C), 
which Is kept In motion by clockwork, !>. 
mixes the water and keeps Its bamtiera- 
ture uniform throotdunit at a given mo¬ 
ment £ Is an overfly attachment By 
means of the thermometer, F^ and a pair 
of stop watches, 0, the rate at which heat 
is lost from the wet surface of the porous 
paper can be accurately determtaed. Os¬ 
borne’s observation with this instrument 
demouatrated the striking differences that 
often exist between the rate of hMl-low 
from the cylinder (representing the 
human body) and the temperature of the 
air as ordiuarOy meaMred. 

Qnjte analogous wks the "deperdltom- 
eter*’ of A. Plohe, which conslated of a 
poKBia vesaal eoutaiolng water, the tern- 
penitare of whkh was maintained con- 
atahtly at blood-heat (ON.fl deg. Fahr.) by 
a, provided with an autoaiatic 

eMnUtor. The amount of gaa burned In 
a 0em time aarved as a meagure of the 
f pbfm ' 9 f die ttmoaphere; The 
fi w«g tkludi Bp KBow Dr. j. B. 
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heat from a surface kept at 98.6 deg Fahr, but uses 
electrical heating and measurement 
In tbo same year (1011) Dr. F. Frankenhhuser pub¬ 
lished In the Bgitaohrift fitr Balneolouie an account of 
an Instrument called the “homcBtherm'’ (Fig. 1), for 
measuring the cooling effects of the atmosphere under 
different conditions of temperature, moisture, wind, 
solar radiation, etc. This consists of a small copper 
cylinder, filled with water. In which Is plunged the bulb 
of a thermometer. The cylinder Is heated over a lamp 
and then exposed In the atmospheie to be teslfsl The 
Instrument la so constructed that a fall of one degrtH* 
registered by the thermometer eorresiHuids to a loss of 



Measuring atmospheric comfort. 

one gramme-calorie of heat i>cr square ci'iiilmeter of 
exisised surface The cylinder may be co\ero<l with a 
cotton Jacket, either dr\ or wet, to represent the 
clothed human body and the efres-tH of wet clothing 
With this Instrument Fraukenhkuser foiiiul that tin 
wind movement aeetierated cooling more rapblly (Imii 
a marked fall In the air temiK-ruluie Hla e\i>orlin<*ntw 
Indicated that teuijierature Is a far lews ini|>ortant fac¬ 
tor In climate, from a hygienic imlnt of view, than Is 
Koueraily supposed. His apparatus can be arranged foi 
contlnnoiiN observation, with |M*rmanent registering and 
heating apiwratns 

Finally, I*rof Ixamard Hill has recently lu\onle<l two 
Instruments of this class One. ealletl the ’■eoleometer," 
which he devised In eollalMiratlon with O W Oriflllhs. 
consists of a small eleetrleal furnace anromatlcallv kept 
at IhsH temperature, and an tiidleat<ir wiilch shows In 
calorbs* the energy requlnsl to keep 11 a( that leiuiK'ia 
ture It thus Imlleatea the rate of cooling Hill's othei 
Invention of this class is the “katathermoineter" (Fig 
2), which utillees two large huU>ed theinioinelers The 
bulbs are both warm^-U lo llu deg Fahr In warm 
water On removing from the watei, the bulb of one Is 
drlcfl and the other left int>lst. and tsdli are allowts) to 
C(H)I. the time ro<|iilrisl to fall from 1(S» degr€*e« to iS» 
degre<>s being noted The wet bulb loses beat by evapo 
latlon, the dry by nidiatlon aud ismveOloii On an 
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Ideal spring day the wet bull) has Ihsmi found (n taUe 
46 seconds, the dry 2 minutes and 2i> ws-o/ids The 
ventllatlou and heHtlng In a rtwm should, aceordlngh, 
be arranged so that (he tliennometers will (•(Mil nt tlieM- 
rates Prof. Hill and bis col hi bora tors at the London 
Hoaiiltal Medical College aii' now organizing a corim of 
volunteer observers with (In- kutatbermomeler iu Hrlt- 
Ish town aud country districts 

The Power of Projectiles 

I N the course of some remarks by F W Lnrichester re- 
Iceutly In Engineering ho givi^ the following interost- 
lug facta In regard to the jiowit of rifle hnllets The 
kinetli energy of a projectile coiuuionlv reiiresents 
from 10 per cent to .SO per cent of the total energy of 
the explosive or powder charge hy which (( Is (mijci ted, 
the lower figure corresponds to the iK'rforninncc of a 
smallbore low-vebs Ity rifle, the latter ladiig that a|>- 
proaebeiJ under the most fiuorahle I'onditlotiM hy the 
military or big-gume rifle The Itrltl-li Herviee rifle 
with Mark VI ammunition thus has nn ellleienev of 
approximately 2S per cent. In Ito- ordiimry sportsman’s 
"12-boie’’ the tlgure Is about 11 js-r cent The total 
energy releasisl on combustion by blui k isiwder Is the 
eqidialcnt In loiind numbers of .'kHi f<M>t-tons i«t pound 
The corresiamdliig figure lu the case of cordite Is half 
as much again, or atiproximntcly 7rst fisit irnis tier 
pound , ami In general it may he taken that most of 
tin- exploshes In common use have an eiiergj content 
between 6tH) and l.tKM) f(K>t-tons ja-r pound In the i use 
of the Servile rifle the weight of the powder (lonlltei 
Is ;«) grains (OOOi;! pound), and the Imllet 'Jin grains 
(OtKitIT lyunih, and the yeloclty 2,(t.'')0 find i>er seiond 
Thus the total energy of the charge Is OOO-I! x 750 
'12 fm>f-toi)s and the muzzle (kinetic) tmergy is 2,000 
f(Sit-jH)unds - omi,') fisit-lim, Ihe efllilmny therefore, 
Is 0 81»5/;i2 0 2H, as already given It Is worthy of 

remark, ca pioonin/. that there Is very close accord Ik* 
tween Ihe tlgiires ai'phlng to the gnn and those whl< h 
olitaln in the gas-engine in all such matters as cfliclcncy, 
heat lost to bnircl (cvlindci walls) and heal remain 
ing In gases The agreement Is far closer than one 
would have venturisl to exjKsd In view of the great dls- 
imrlty In the conditions 

Ferry With Elevator Deck 

T IIK steam feiiy which is now In use at Ihe port of 
Ilamlnirg Is of ii souiewhal original t\|s', Hllhough 
(here is one of somewhat the same kind emploved In 
I'.nglHud As our i)t)otograpli shows the orlglnnMly 
consists In the use of a main dis'k wlilili i ui Is* ralsi-d 
and lowerisl by suitable mailiinirv in oidei to lake u)) 
n dlfferenev* of level of some slMisni fis't The large 
stimtnral fDmiework rises ton i oiislderalile heighi, and 
Is lutembsl to guide the whole platfoim lu Its vertical 
movements H\ the use nf pnvvorfni elis'lrle winebes It 
is iiosslble to raise and Iovvit I hi dis-k as a whole, even 
v« hen It Is loadisl wllh numerous heavv vehloh*s, such 
as ate iisisl in lamllng maloilal al Iho porl 'I'ho rea 
son for adopting this arr.ingomeid of tho disk lios In 
tho fact that al Ihe Hamlniig isirf the dlfl'ereme In 
tide level Is conslderahle, so tlmt when the boat lands 
at Ihe whaif ll is hv no means on thi' sanio hwid il all 
times amt In the onllriarv laso Ihe heaiv vehicles 
Would ho obllgod lo nionni oi desooiid a stis‘|i Inellne 
It Is In oidei lo avoid this drawhaok that tho pri-si-iit 
lv|K‘of forrv w as const I m tisl, ajal as tho laovalilo dis'k 
can alwHvs Is* biougJ)! Ilnsl) will) tho level of the dork, 
the vehli les can now run off in tin* ordinaiv wav Tlte 
inosonl feiiv has a illsiilaiemont of ilio tons and is 
ahoiit IIP fool In length 'ITlple eviiaiislon steam <’ti 
gnies of 040 horse-fiowin run it at gocsl 
ilss’d, and It is now doing oxiellont sor- 
lee In tho jiorl It was found host to 
■onslrnet a small siss'lal slip for tho fi-rrv, 
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More Doji« Wanted by the Germaa 
Army 

A t'COltDINti to Iho Merlin Lnlal-.\n- 
ztigii, tin (lernmn jirinv possesses 
1,200 dogs trained lo And wonndod men 
on tho hultletlehl, and inanv livos have 
been suvisi b\ these faithful and Intelli¬ 
gent animals The mllltarv anthorttles 
have called for 400 nddllloiial dogs and a 
olvlllan siM-lety, fornnsl for tho tiurisvso, 
has Issued a forvent ii|i|K‘al to owners of 
dogs iKwacKsisI of (aiuiliillty of tho re<iul.s- 
Ite training to send In their dogs, ami to 
aecomivany* them as Kts'iwrs ami trainers, 
If jaiawlble. Funds for Ibe supiiort of tills 
hunianltariun st'rvlci are also urgently 
needed. 
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SClENTinCAMISiCAN 


PUb for the ImpcovemeBt of HeD Gate, Eaat 
River 

By C D. W*rd 

S INCE 1S52 n Croat amount of work lian boon flono 
by the I'nibal Staten Government to Improve and 
deeiMui tbc waterway of the Kaat Mlver by removliijt 
r^fa. r.)0kH, etc In 18«S It waa decided to deepen the 
channel to 2tl feel and, ut) to Ittli, afamt W,000,000 had 
been exjiended and 5S i>er cent of the neceanarv work 
had lM*eii done 

The Government later be<’unie convinced that the 
outlet from the New York hnrlair to the [jonc Island 
Sound was ao imiairtant to the crowing commerce of 
the cltv that It re<]ulr<al a channel .'W feet (bH'j) In the 
Eaat Klver to accoraimxlate the liircer vessels To make 
this dJVfoot channel of proiwr width, extondlnc from 
the Hattory, at tbc south end of Manhattan Taland, to 
North Brother Island, where a dee)) channel Is found, 
needs at many points to have rocky reefs and rldces 
removed, at a total estimated cost of $1(1,000,into Even 
after the channel Is thus deeiiened and vvldeni>d the 
tidal curnmta would still he rapid, esiteclally at Hell 
Gate, and, at certain times of tide, dancerons to navi¬ 
gate on account of the (17 to Sri-nille surface lurrents, 
accomitanled by violent (sidles, at that part of (lie 
channel lietween Necro Point IlInlT on the nortli and 
llallets 1‘olnt and Mill ItocK on the south On this 
atretch the river takes two rlcht-anchsl turns, us shown 
on the Hccompan.vInc map, vvlileh iiroduce the violent 
eddies which are the cause of dllllenit navlcallon and 
of many accidents and wrts’ks 

The East HIver, Isitli above Necro Point llliifr and below 
Hallets Point, widens out consldeiali|\, and the elTis?! 
Is that at a certain lime of the t1o<Kl tide (iiinnlnc 
norfhl the snrfaee of water at llallets Point Is reisirted 
to he 1 2 feel hlcher than the Hurface at Lawrenee 
Point, north of Necro Point UlnIT On the return tide 
the conditions are reversed These creut differences of 
level, in the short dlstatiee of ahoiil a mile, show pbilnlv 
the cuns<> of the rapid enrrenls Ihrongh the ciookid 
and contracted channels 

The whole volume of the East Klver, however, does 
not pass Negro Point and llallets Point, hut latrl of It 
flows throiich MItIo Hell Gate, which has a ivreseiit 
HCS'tlon given as ;i,(»(l() s<niare feel, arnl anolhiT small 
imrt flows throngli llarlein Kills with a iirestnit seellon 
of oiil,v tl7P H(iiian> fe«>t si low tide The water ttowlnc 
Bouth or west through these two laiMsaces Joins the 
south iwrt of the Harlem Klver and so Joins the inuln 
stream of the East River Just west of Hallels I'olnt 
with a small isirtlon flowing off to the west through the 
Harlem Klver and so to the Htidson Klver at Spuvten 
Ituyvll TIjc return tide, of course, follows (he same 
reverse route To reduce the vloleuee of this eurreiii, 
the writer would adv(x?ale the openiug of Harlem Kills 
to all lncrens<*d width of (Kki fis'i and 2-1 fvsu disii, and 
give therehj a wide ehannel for free navlcatlon direct 
from the Harlem Klver to the Sound and greater flow 
of water to reduce the present direct currenl through 
Hell Gate This widening of the cut to (100 fes't would 
give a waterwav of 1-1,-KNi sipiare feet Instead of 1)70 
(Kiuarc feet, as at pr(>sent 

Taming now to consider the eontracled channel at 
Negro Point, It seems dltficnlt to widen Hie clmiincl 
materially wliere the New York connecting railroad 
bridge Is lo cross, as the ahutments for the large arch 
span are nircadv hnIK, and with ii Isiulcvard also he 
tween the east ahutmciit and the l/orig Island shore, 
which isiulcvard has to ho taken care of; still, the chaii- 
iiel lieliig verv deep In the evuiter and shallow at each 
side, the writer lliliiks It verv feasible to d(HM>en the 
walerwav at each side, say lo .V) feet, and to also widen 
It Noinewhat and thus Increase the iireaent section of 
the channel from 17,111(1 siiunre feet, as given by the 
Ooverument engineers, to .^n.sOO sipiijre feet. This 
would materially help lo reduce the velocity of the cur¬ 
rent at tliat narrow isilnt To obtain this same en¬ 
larged section nortti and south of the railroad bridge, 
the present bulkhead lines would have to lie somewhat 
changed aud, ('sia'clally on tli(> Ward’s Island shore, 
some of the upland excavated as well as the channel 
dee|>ened, as shown on the mail The cost of this deep¬ 
ening of channel Is uncertain, owing to the limited 
amount of data accessible to the writer, but we will 
assume It would he $1,(KK),0(H) 

The cost aud efticlency of the iilnn, the writer would 
1 h^ to be approximately as shown in the accompany¬ 
ing table. 

The writer would. In addition, advis'ate an almost 
forgotten plan to cut a cnnal througU Astoria, from 
deep water In Pot Cove lo deep water in Hallets (Jvive, 
as shown on the accompanying m,vii 
This canal is the main and ImiKirlatil feature In the 
writer’s proposed plan and would give a direct and 
straight courae trota Ntewro Point to the East Black- 
well’a Island ninn|||l wdthoot the present alirupt luma. 
This Is not so •SotpffwtTe a murk as at Aral appears 
The land retltllnft'Cw tUn pntfwwd canal la now as¬ 
sessed, with talUUliiii, nt « y«btg«k)B of |1,028,000, and 



Prcsml 

floetioD 

The Writsr’s 

S(]Uani 

feet 

aeiUlon \ 
8<j Tent j 

Oewt 

Hwlera Kills 

IJlUe Bell Date 

Ksst ntvof at Neoro Point 

\ ^070 

1 aoflo 

1 47.31H 

a.oeu 

5fl.»00 

ta.(Mi47i 

I.OIW.OOO 

Totals , 

61.840 

73.200 

$7,041471 


This table sliowa an inersMed sres ot combined wster-wsy ot 
22,000 Kpisre tect which would rnduce the mtulmum maoD 
voloctt) of the currwiit at Negro Point In Hell Oste from 4 milM 
per hour to 3 mlloa per hour and the •urfnoe velocity propor- 
tlonslely 

would imsslhly cost the Government $2,000,000. 

The writer consiiliTs that the canal should be made 
600 ftvt vvlde, although u less width might do, and 35 
fet't di*cp at low water, looking to a possible deeiienlng 
of the cluuiiiel oast of HlacUwell's Island to 35 feet 
when commerce demands It It Is now expected the 
GoV€>rnmciit will deei«'ii (lie eastern cliaiuiel to but 20 
f«>el, Ihoiigh the Government engineers advocated 26 
feel, which depth at least would very naturally follow 
If the canal should 1 h' cut Excavating the canal would 
Ivc a large undertaking but a simple one, as It would be 
lukeu out us u dry cut entirely at small unit cost, aud 
sbould nut total over $2,000,000 fur excavatlou and 
wasting 



The regular eourse for Ivoats navigating the East 
Klver would then be to go north up th<> ehannel on the 
vuist side of Blackwell's Island and direct through the 
canal and Pot f'ove and so directly on past Negro Point 
Biuiis HonihiHinnd to go by Negro Point and Hallets 
Point and the channel west of BUckwell’s Island, as 
all do at [iresent, thus making navigation very safe and 
avoiding collisions, though vessels could go both up and 
down either channel. If preferred 
Another very great benefit of the canal would be the 
large reduction in the maximum mean velocity of the 
current at Hallets Point, which would probably be re¬ 
duced to alM)ut two miles per hour, owing to the large 
iwrtlon of the flow diverted through the canal. 

The cost of carrying out the writer's proposed plan 
would be approximately as follows: 

Widening snd Deepening Horiera KUIe 
U>a00 x 34feet . . , 

Widening and Deepening ehannel at 
Negro Point . 1.000.000 


Total by Writen Plan not Including 
Osaal ... $7,041471 

OoRt of land at Aatorla for oanal $2,000,000 

Coat of KxoavaUng and Wasting Ma¬ 
terial . 3,000,0(10 

Total cost of oanal of $00 feet by SW feet---- $4400400 


Total nstbnated oast of’Writer’s pten $11,041,071 

It Is understood tha$ tUs estimato doss not Include denpealni 
the Chaaoel at Ha llS t a Bntet Iiae(, Pni Rook, Ways Rert or 
B I. OhanMl gg Omt tM tedwltd la the general eritmaM of the 
O oT Bn aB MBt MgiMn «k dsspsalag the Bast lUrtr dtaiUML 
Tbe writer ffolBjdtn tb$ ednuPigee of hie plan to tot 


Etnt; A 

Point, fedwtog t fwiMBlle 
to e tbtee-flilie etnrmit The 'Wiiwfot 

reduced In pnii«rtfhB. ’’'t 

le use of the canal wunM 


loWe; the eaat one to he ase tty Taaeeta fptfnd 
aroddlog eoUiatoos and the danBera at 'BbiBaM 
the weet dbamiel for Teasels gonthbOttimi Itat p t felW K t 
Hallets Point with Uttle danger etther fron eMaat 
rents or ediUeB which now cause $0 manr aecttenta «r 
coiUslons with other vessels at that (Mtot Thla 
certainty be a great benefit to the savigatloo ef the Sint 
Btver 

Third: The effect of drawing off the targe body Of 
water through the canal will be to redoea aMtartaRy 
the 0 mount left to pass Hallets Point and to probably 
reduce the maximum mean veloolty to two mllea per 
hour at that (volDt 

Fourth: Opening the Harlem KUIa givtag a dtroet 
and free connection between the Uarlem Klver aud the 
Sound 

Fifth; The cstinuiicd cost of thU plan la believed to 
be lees than by any Other e(]iuilly effective one. 

Finally: It would seem that the great advantages ot 
this proposed plan will so appeal to tbe eblpptng and 
commercial Interests of this metroitolis that, In aplte of 
the large expense and the objection always made to con* 
demntng private property for public use, they will de¬ 
mand that this most comprehensive plan be carried onl 

With the Bast HIver Channel deepened end widened 
as proposed by the Government engineers and tbe 
writer's suggested improvements made, our largest bat¬ 
tleships could then safely pass up tbe Saat Klver and 
out by the Bound to the ooeaa 

Cutting this proposed canal would make an Mand of 
about 25 acres in extent of that part of Aatorla to the 
west of the ctuial, which laud Is assessed at a valna* 
tlon of |1,»03,MK) and might cost $2400,000 to parefaaee. 
not Including an athletic ground for pobllc scheol chil¬ 
dren at Hallets Point, the asseesed valuation of which 
ground aud buildings is $106,000 and eoveni about S4 
acres, and is already owned by the dty of New York. 

This Island would lie very undesirable for reetdencea 
or factories after the canal was cut, without a bridge 
across the canal to connect it with tbe main part ef 
I>ong Island. A bridge would not be thoidAit ef, Of 
course, and so It would be proj>or to change tbe landing 
of the present ferry from Us present site at the toot of 
Fulton Htreef, Astoria, to tbe vicinity of Pot Cove nsar 
the new park, aud also it would seem necessary for tbe 
clt.v of New York to Join in the improvement and buy 
part of the proisaied Island which it does not already 
ovv II, to be used for a park or Institiitiua. 

H Is understood that Blackwell’s Island is at preoMt 
crowded with Its various Institutions and an enJarge- 
meiit of the Island would be gladly welcoined, therefore 
the writer would proitose that the mabetlal excavated 
from the canal should be used t(t fill In the channel be¬ 
tween the north end of niackweU’s Island and the south 
end of the Astoria Island, as shown on the map, and 
thereby stop cross-currents at that point This wooM be 
the eheaiieet and tlie most convenient place to dhqmee 
of the material excavated from the canal and the filled 
portion, added to the Astoria Island, would Increase the 
»lw of Blackwell’s Island by about forty aevea. 

If the city did not choose to use AatorU IsUttd in 
that way, the writer would suggest that it might be 
used as a place on which the (dty or OovertuaeBt or 
private comiiany cKtuld build a huge dryd<xdt, such as 
the city m>w, to our shame, does not posmws; oar able 
to d(x*k the lHrg(>Ht vessels that <»»me to* our hartxw. 
Although, 111 some respects, not an ideal location for a 
drydock, still we would have there, what we have not 
at any of our present ones, a owd fnitnd*U<m ot rot*, 
aud, by placlug an entrance gate at ea(A end of the 
drydock, it would be unhjne and be reodered very con¬ 
venient for veesels, either entering or leaving Hit dUCk. 
entering by one gate and leaving by the other. It wotttd 
also be (julte aixa^lble to large vessela attw tbe JOgOt 
River has been deepened to 85 feet and tbe valoelty of 
the currents at Hell Gate reduced 


A raaek Fiaith for Iran 

|T is frequently found desirable to give a Mgefc 
*to tbe meUl parts of harneas and eqnlpaMBt 
Ih espeihally the case where armies wtah to he aa iB- 
visible os poeslble. A recipe which pmfoeea A «e»« 
black patina upon Iron la given in a late Bimhai! of lltjH 
Nature, giving a handsome appeatoMe AOd dkW 
TMitlng oxidatkm. 

The pieces of metal are plunged into a bdfh, 
iHdUng, made by mixing 10 Utere ^ ^0 

grammea of a liquid ennpoeed of the fiillliiril^''jURI 
etttuenta; Htrotw phof^ihurtc aetd, oKM#- 

metera; water, 67 coble oeuttmeteni 
rniDiiies. Tbe ebjeett to be Madtoitel 
thd hgth for at legst half as hui 








mt 'Ow «9if«tt tmm 

SmnatmM, Wo. 9068, 
jpkjr m, 2»tS, ifffi t)^ «Mt ntli^rtnc to vmtt «l«a» 
It 0 iw«i WHU tho oecowJ of a wriea of too- 
Mm lir lUf J. j. OO AtoiM atut ions, pat> 

M JOUstoA lo «UM- fills aothor's stetemente 
AVttwritettse, and tii« subjeot Is em tluU snst be 
Mm MkWlale to erecyeae Istemsted In science. Tbe 
BwtaMlrtas lo MsTal Iffstfkre Is most tUn^, deaoribliia 
«s tt doM tbe etroetorsl laments of tbts new engine of 
yua sad Its tscttcsl ooerstlon ss developed in the pres¬ 
ent eoStiet ITtie SMeatist end tbe Athlete describes 
tb* Mtyslolo«tcsl isbmrstoty at the French mlUUry 
seMtoL Tbsre Is s vstasble article ooiiii;is)^tnK the cost 
of eiwrstloD, Iftveatmeot, sisd dapieclstlon of css. steam 
WCt sei. and tarbtBsa as naed In steM works and at 
blast fvraaoet. Italiaa mlUtary aeroplanes are de- 
seidbad and the leadioc type la Illustrated. There Is a 
tvvisw of the work ef Frol J. C. Bose. Beoesataliig 
'Vocations hr the Teeth dtsousees a phase of vocational 
d ls h a eea that baa received little attenUon. There la a 
valuable article on Copper Cyanide Platlnc Solutions. 
Tbe paiwr on the Fonnaflon of Osone in the Upper At- 


mcspber* is concloded- An article on the snper-dread- 
noncht dlseussee tbe dalnga of the new BngUah “Queen 
Sltcabetb” at Me Dardanelles. There are also artlclee 
<m IndleatlDC and Becordlng Time; Salt In Its Relation 
to Nntrttton; Htch-speed Bullets and Dumdums; the 
Oombastloa of Cool la BoUer Fnraaoea and ottier toplaa. 


ladostriil Acddente fai MMndiiiMtta 


D ata gathered by tbe MaasachneetU Industrial Ac- 
ddent Board show that In the year ending June 
80th, 1814, there were 9e,0e!i noo-fatal and OOM fatal 
accidents reported to the commlsaton; that tbe larger 
number of accidents occurred between 10 and 11AM 
and S and 4 P. M.; and that all days except Saturdsys 
and Sundays shared aboot equally In mishaps No evl- 
deitoe appears that Monday momlnc offers a greater 
hasard to Industrial workers than any other period of 
equal length The wages of the largCHt group of work¬ 
ers suffering non-fatat accidents ranged from $8 to $10 
per week, and the average wages of vtctlms of fatal 
accidents showed tbe same group range. Tbe maximum 
number <ff accidents occurred to workers earning from 
811 to 81£ per week; the wage-earners from 21 to 28 
years of age met the largest n amber of ntm-fatal acel- 
denla. srttlle the greatest number of fatalities were suf¬ 
fered by workers from 40 to 40 years of age. Of the 
whole numlxT of non-fatnl acddenta disability lasted 
less than one day In 40,061 casea In 78 per cent of tbe 
cases the average duration of disability was two weeks 
or less. Tbe average dnratkin of disability was 12 48 
days, approximately the same as In 1913. Taking the 
days last as a basis, 3,002 persons were ccmstantly dis¬ 
abled for a full year The wagee loss for the year was 
83,172,440. Kxclualve of insurance administration, tbe 
average coet of workmen's eomiiensaflon i>er case was 
823.8S. The number of accidents per thousand em¬ 
ployees for twenty selected branches of Industry was as 
follows: Number 

ladustry pt«r 1,000. 

Aatonobtle fsctnrin . , 371 


Foondiiwi and luatal wurklua . 
Mnagtitvr and pwktug howin, 
■lectrtcal anppUas . . 

RvhiMTr fsetortvs. . 

Bok makers (wood) .. . 

Xsonerie* . 

Oar aM railroad ahopa. . . . 

Box makers (paper). 

Caady . 

Woolen and wonted mills., , 

Cotton mills. 

Dytdnx and Bnlstitnc textiles 

Carpet ndlls. 

MarWe and stone cutters. 

Beats and ahoea. 

Mahera of blank books.. 

Kafttiog ratllk. M. 

Jewelry faetorles. 

Clothing makers. . . 


367 
178 
104 
168 
, 126 
. 118 
. 09 

.. 74 

. . M 
06 
. «4 

. 60 
66 
84 

. 61 
.. 46 

. 43 

89 
.. 31 


7*0 09d R«B4ara bT die Sdeotiic American 


T hu Jutw nomber of tbe ttoiRirrunc AMMHoaN will 
ewBueiUorate the eeveutletb anniversary of the 
hotmo of Httim A Oa In that number we wish to give 
a htatory of the BoantTuno AHnaoaa. (lid readers and 
<grho vhdtad Me editorial offlcee in tbe pa^t 
«t$ rmUuM M Bond «» Melr ttaiiresslon*, aneedotea, 
me. Imieed, any inecmutlao at 
utt tBMiMt.lM' the old aOm «a Pu* Sew will be grate- 
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tTbf edftm, <tre not retfionHIHo lor gtatoment* made 
in tie oorratptnutonoe voUtfon. Anonpmout oommuni- 
oattolu eaniu t be contidored, Imt tke names of corrs- 
spottdmUs wM be toifhbeid tobon so desired.] 

ftwniBtPHt Tratt of b Meteor 

To the Bdttor of the SciciiTmo Auiisican : 

At about diffO P M. March 9th 1 wlliiesscd at this 
town a very tnteriMtinc meteorulogical phenomenon 
While waltlAS for a train, 1, with several other per¬ 
sons, waa attracted by a falling meteor of exee(»tloual 
brlUlance deeoendlng In an almost vertical line, in a 
due westerly (Unction 

The extraordinary feature of this occurrence was the 
trail of white smoke or vapor it left In its wake This 
vapor marked accurately the path of flight of the me¬ 
teor and persisted In this position for some mlmites. 

To us obeerrers, this vapor appeared to l>e not more 
than four or five mllea away; however, on boarding the 
train we traveled at least four miles north before we 
seemed to he any farther north of the vajHir than we 
were In Strang, proving that It must have Uhsu at a 
great dlataaoe from us. 

The poeaibtllty of Its Itelug a bomb nr anything of 
tliat nature is very remote The falling of this laaly. 
notwithstanding its exceptional hrilllanee. Is hardly re¬ 
markable, but the trait of gas, smoke or vapor, or 
whatever It was, la to me at least an extraordinary 
occurrence. 

fitrang, Neb l>a. J C. HicKMAn, 

(The visible trail left by a mettnir, although usually 
of very brief duration, sometimes (wralste for several 
minutes, and even, in very excepHoiml cases, for an 
hour or more. These iieralMtcnt trails art' oecnHlonally 
visible by daylight as well as at night 
A comprehenatve account of such trails and au at¬ 
tempt to explain the conditions under which they occur 
was published In the Poimtar Heirnce Uonthiy of 
August, 1911, by ITof O (’' Tn>wbrldge of ColumhlH 
Ualversity, and an abstract of rbis article a|i|M>are<1 In 
the ScntNTiric Amsucan of September 2nd, 1811, istge 
300. Prof. Trowbridge tiilnks that tralN of long dura¬ 
tion can occur only in a stratum of the atmosphere 
lying between forf)-fl\e and alxt}-fi\(' inlles above (he 
earth's surfacx*, and he calls this region the “met»s)r 
train xone." According to his hyiwthesls, the is-rslsient 
trull la a pUenometion similar to the aftergb.w follow¬ 
ing an electric discharge In a \acuuu) tube and Is ists- 
slble only In a highly rarelie*! atmosidiere 
Assuming the trail setm hj t>r Ulckuian to have Isa n 
fifty mtlee above the earth. Its dlstaixa- from the isdiit 
of otswrvatlon may have lieeu from one hundr<Ml to 
several hundred mllea.—K pitob.] 

CoriiperaUve Boards of Health 

To the Editor of the SeiKNTiPK’ Amehican 

Regarding your issue of A|»rll Knh. Wl.l there oc¬ 
curred an editorial on “A (’^eo|>erntlve H(Silth Board" 
Tbe diairraan of the Board of Health of Belmont, one 
of the towns Included In this c<eoi>enitlve health plan, 
called my attenUon to the fact that In >onr eilltorlal, 
as In an earlier editorial In the World’s Work, the town 
of Itelmont was omitted from tbe list 

A very complete record of the work of the organlaa 
(Ion up to April Ist, 1814, Is given In reprint No 2*22 
of the Ignited Btates Ihibllc Health Service, written hv 
Prof. Pbeliw, formerly of the Massachusetts Institute 
of Technology, and now of the l'nlt<>d Biutes Public 
Health Service. 

I am writing tbla lottor with the Idea that you might 
wish to refer Inquiries to an authoritative report re 
gardlng the work of the Oo-operatlve Health Orgaul- 
Mtlon. UoBEET N Hoyt, 

Wellesley HlUs, Mass. Agent. 

SifliMuBd V8. Left-hand Drive 

To the KdUor of the ScimvTinc Amebkan 

I have noticed a couple of coromnnieatlons in the 
SoiXNTirit) Aueucan regarding the tendency of drivers 
of left-hand driven automobiles to take to the middle 
of tbe roatL I tour a good deal In a sevwi-pnssenger 
Franklin touring-car, right-hand driven I nsuallv sit 
In the front seat with the chauffeur, which brings me 
on the left side of the car, and gives me a splendid oje 
portunlty of ohservlBg how the cars we meet are run 
My expertonce Is that tbe left-hand driven ears sll 
“bog" the roaA I w«* .out for a 80- or 40-mllp drlv«- 
yesterday, and this psoattarlty on their part was par¬ 
ticularly notiecable. 

Southern Cattfurnia has hundreds of miles of splen¬ 
did roads, either built by tbe various counties or by the 
State Rlghinty ComnthHdon. Some of these roads, tbe 
first that were baltt, at« but 16 feet wide, being built 
of rodt Bwoodom vritB asphalt surface, others are 24 
feet wliA Tha teadsaoy of tbs left-band driven car to 
f)«t ottt of pioee on Ms read and take to tbe center 
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of the drive Is especially noticeable nisui (besc 1(1 foot 
drlv('s I was riding ii few du.vs since with u gendc- 
riau who was driving a lcf(-haiid driven car 1 ciilb-d 
his attention to the fnet that he was In the middle of 
(he road He inimcdintelv pulled off to tla- side of the 
road, saying that be bad not noth-ed 11 Within live 
minutes he was back in (he middle of the road 

Now, there musl be Nomclhlng In (he ia>slllon of tin- 
driver that aiuses this condncl It cannot be that all 
the drivers of left-hand driven cars have simply l>ecoiuc 
lawless I think that they arc nnconsclons of d(ilng It 
Before the days of automobiles, I always kept a gisid 
team and drove a great deal nivsclf aial I ncyci fydt 
comfortable altling on tbe left band side of a ycblcb 
In fact. I was almost helpless It ma.y be iswsllilc I bat 
those who have driven right-hand driven mrs b.i\e 
something of the same fi-eliiig 1 defy anyone to take 
a drive any Sunday or holiday In this countv, yy ben 
there are thousands of ears going and eomlng yyllboni 
lieing impresstsl with the fads that I have slatetl above 
te's Angeles, Cal J .V (Ibvvkh 

An Early Use of Khaki 

To the Editor of the Scu-ntifk Amkiikan 

In yoiir corresianideia-e column of \prll .!rd (be (|iich 
(Ion Is raised as to when the kb-kl d\e was Disl iisi d 
for soldiers’ uniforms and the writer dates II lank to 
1S77 Now, I wore khakl-colored nidform in is.'is dtir- 
lug the Indian miitliiv war, Is-ing then In the Cast 
India Company's army Tbe uniform worn by yis at 
that time bad l>een white- drill, bin it whs found to be 
unfit for the rough work of the caniiialgn 11 slnivved 
the dirt Bh) much So orders were given to haM- 11 
dved a brnxvn color calletl kliakl, used In (be iiallves 
This was at Mimyslnuggur, Bomba.v I’n-sidy-iicv Tin- 
dye was very Inferior did not stand waslilng well, but 
It Ht-rved not only the original puris)se, but also (hat of 
making onr soldiers less consplciious to I be eiieniv 

John f I)t ni,oi- 

The Donation of Patents to the Public 

To the Editor of tbe He ikntific ,\mkri( an 

The Iroisirtant Inventions of I>r Walter K Rlttman 
rclallng lo (lie production of gasollia- and certain bases 
for high exploslvt-s and bis dysllcallon of tbe 1 nited 
.'States patents to the public have nttraett-d much atteii- 
thm and arousysl thi- admiration of all for the inven¬ 
tor's i>atriollsm There is some (inestbiii, however, 
whether the dt-diyalion of this patthit will oitornle to 
the tieneflt of tbe inibllc to the same cNlent as If the 
tialelit had Is-eii prhalelv oisTHted with a reasoiutlile 
regard for th<- tnihlle Is It iirohnbb- that the telciihone 
would have (he uiilvt-rsal ust- and the iinn'tlcally tin 
llmitysl range II now ofiers lla- isMi)ile if II had not in 
(he lirsi liiHlanee enjoyisl (he fostering inthienee of our 
ls>nelie<“iit patent svsfein'' 

Senator Orville H Plait of ('onnecllevil. In addressing 
(he 1 .S .Senate In 1SH4, lorn Ins! upon this very is»liit 
In referring to the Inveulor ns "a hihorer i-iilltled to 
his hire, enllth><l to 11 more. If isisslhle than anv other 
lnlMir<*r, as his laltor Is hlgla-r In dignity and grandeur 
than that of any other lahorei " He ipiotes the test! 
mony of Sir Henry Itessemei of slis-l fame us found on 
imge KKt of II work ealbsl "(Vealor of the \ge of Stis-I 
a imrt of which Is ns follows Sir Heiirv savs "I do 
not know a single Instance of an invention hnyliig las-n 
puhlisht-d Hiid given frts-ly to the world and ts-lng taken 
up Ity anv Lnanufuetiirers at all I have myself pro 
|HjH<>d to manufactuiers man\ things which I was coii- 
vliKHsl were of use Imt did not fis-1 disisisvsl to inanii- 
factiire or even to patent I do not know of one In- 
atance in wlilch my suggestions have Ixs-n trlovl, hut 
hud 1 patentysl and spent a sum on a certain Invention 
I should have found sonns>iie who would have 
taken It iiisin th<> offer of some advaiilagi- from me and 
who would have se<-ii his eaiilliil ns-oiils-d hv the faet 
that no other maniifactury-r rovild havt- it unite ujion 
the same terms for the next year oi two 1 ho- 

Ueve tnyeiillouH wlileh are at hist fres- gifts are apt to 

Do not the view-s of this dlsllngnlshed man give ns 
food for thought In this dav'- Tlie writer thinks that 
the views of Edison, Mureoiil, the originators of the 
commercial movlng-plctnre mactilm-s, and oilier leading 
Invontors might hrliig the public to lycllevc that the 
reoaonable eontrol of an Invontton affordyst hv the 
patent laws Is a Imnetlt lo tht- iieople at large as well as 
to the Inventor .\ ('onstanf Keawer 

Fly Trap Wanted. 

To the Eklltor of the Rcientitic Auertcas 

In your laaue of October 10th last (page 240) there 
was given a Atyvcrlptlon of a fly trail recommended by 
the Department of Agriculture, which, after trial, we 
find most Ineffective. The best fly trap wo have found 
Up to date la tbe ordinary gla.sa dome trap, but we 
shonM be glad to try any form of trap which can be 
mads here, wblctt any of your readers may be able to 
reoommsnd. F E Mdi-caht' 

Bxploslvsa Footory, Hlratauka, Japan 
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Science and the Forger 


Instruments and Illustrations in Questioned Document Cases 


By Albert S. Osborn, Author of “Questioned Documents” 


T he giTliiK of rtofiiillp refl-jons for nn opinion mid Ihe 
use of lllnstratlonM amt iiiHlriinienls In proving the 
facts in a court of l-iu In a iiiicNtloned diN'ijmeut caw 
in a prtxieeilinK so couiparatheh ne« that It Is always 
objectwl to, and now and then not i>erniltted "I'he old 
idea of evidence in these matters was that It should be 
received through the ears, and a eaw was heard” and 
not "seen." and the modern method of Interiiretliig atid 
illustrattug testimony and thus showing the facts In 
Visible form has met with vigorous opposition 
Not until recently was any standard writing adraltU>d 
In eridftnce for eomimrlsou, nor was any Juryman per¬ 
mitted to look at a photograph or at esldenee through 
a mlcroaeope. but aaa simply told what others saw. or 
knew, or thought, and there still are courts where Jurj- 
tneu are not permitted to see for themsiives Kome of 
the old objecttons were no doubt originally based upon 
ttae tbea reaaona|i» preeumptlon that the juryman could 
Bot read aad^rlte, and was therefore more likely to tie 
deceived «ad whited by bie own eyea in a document lo- 


vestlgation than by the oral testimony of others, but 
the same rules made it impossible to show anything to 
an lulelJlgent referee or an able and ex{<erienced Judge. 
In the uiielent practice, therefore, the one called upon 
to dtslde the case was niipimsed to listen to wliat others 
said regarding a disputed document and then try to 
determine, often from conflicting stories, who probably 
was telling the truth. 

The old nietlioil is slowly itaaslug away In all cases 
where evidence can be made visible, and Judge, referee, 
and Jury are askeil to lotik for theroseives at the phys* 
leal facts with all kinds of microseofies and inagrtifylng 
glasses, and these facts ore interpreted and made plain 
bv special enlarged photographs and grouried illustra¬ 
tions By these methods tin* observer, by the use of 
two senses, certainly Is tiettcr able finally to understand 
what the fact la and determine who la telling the trath. 
The modem praettoe that makes evidence appeal to two 
seuses iQstaad of only one Ig now becoming genontly 
recognised «a OBtlreJy regsonahie and desirable. In Uds 


manner has arisen the necessity for instromcota d«d 
illustrations In disputed document cases. 

As was inevitable, these modem methods of pnaw&^ 
lug evidence have had a marked effect on the adntfatta- 
tratlon of Justice, and by their use a verdtdt ta tMUMd 
not upon the amount of tlje evidence, but upon ttn <]1|Al' 
Ity, and some of the discredit brought upon expeft'tea* 
timony by vague and intangible evtdeace of the doetora 
and the atienlats is being removod. One oeopMont 
witness on tbe side of the tacts can prevail a 

room full of witnesses against the taetg. Is m 
important case sU alleged eye-wUmiaMB taStiM that 
they aaw a certain doenment 

men, to whom the facts had been ehowo, 4(K!lav«jl« to 
be a forgery. , 

The completely equipped acaulfior of 
doemnenta to theae daya needs owtato 
Wa hsalsaaa aa much aa the asmy w «*«a iM Jllis <»* 
pttohwraphlc oamera, the wHhoeee^ 







































Uu «h«Eta »Dd ctnopauM die 
fiSMiMMll, WKb oT tlM vttiMM, c^KflD' 

- MW)#tn< <^-WgtfB<woL k «H «i 9«M <l0c«i»eDt CUM 
/'fUu »f* ^ roftMimMBta: fttat tke AUumry of du 
«Qd tW tbe (uroof of It to court Hw auHfioo 
ijl^rt tB»y not uwt to ue lutruaicnto or to make 
tUndrattotui to onlsr tliat lie himeelf mar dtooorer tlw 
Aet imt lutrumeato aAd lUwitrattona often ate atMo- 
Itttoly neoeaflarr to order that the InexperleBced and- 
wntratoed who mar be called upon to decide the <|aM' 

' (ton lUr be led to see dearlr and appreciate fiillr the 
alcalflcaiMe of the risible physical facts. 

‘ The whole of modern procedure to relatlan to proof 
of doonmeuts is thus being rertduUonlzed hr this 
method of maktiig eoocrete and visible the mato testl- 
Moipr to stMto caua This method also to larie measure 
tatma doonment testtmony out of the class of mere ex- 
part optotoii testimonr. with its Inevitable confilcta, and 
puts it into the class of demonstratlTe testimonr which 
in atony cases can be readily seen, properly appreciated, 
and tolly understood by au IntelllireDt juryman. 

Without the aid of the photographic camera a hand- 
wrtttng or document case can hardly lie properly pre¬ 
sented to a court of law. itoetog ability vHriea greatly 
with different individuals, and even a allgbt enlarge¬ 
ment makes more distinct mh! may actually make vis 
ibie to certain obeerrera what otherwise cannot be seen 
A. suitable enlargement often presents a matter so much 
more clearly that the evidence at once carries convic¬ 
tion. Photographs also permit a slde-by-slde compari¬ 
son by making It possible to put things close toother, 
which Is the only way certain things can be effectively 
compared, beoanse of the Inability of the eye to carry 
an Image for even a brief time or over a short distance 
With most observers, therefore, visible things to be 
compared must be looked at at the same time. Photo¬ 
graphs make such comparisons possible by permitting 
the dissection of accurate ret)roducttonH of documents 
and the grouping of similar or dissimilar parts. 

The psychology of habit underlies much of the sden- 
tlllc study of the subject of disputed handwriting, and 
the principles of iwychology have a most tmiwrtant 
bearing on many phases of the study of the subject of 
forgery. Olveu the same conditions, minds work In 
much the same way whatever they are attempting to 
do. One of the gre«t<*st obstacles to success In forgery 
la overauxiety to do It well, and this effort shows itself 
In the tangible result The forger locks tbc door, palls 
down the curtains and tries to do the task so well thot 
be- overdoes It Furthermore, he usually Is not satlsflod 
With the result as It first appears and often carefully 
repairs It adds P), overwrites, and jierfects his first 
attempt. Kuch careful corroctluns or nddltions, always 
Inconsistent with genulmuwss, may not chang*- I he color 
of the Ink, and If skillfully done may not Ik> seen under 
ordtnary view, but when examined or photographed by 
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strong transmitted light, especially under magiiUlcatlori, 
the telltale varying tblckneeses of the Ink film are In¬ 
stantly disclosed, enabling the observer literally "to see 
Ihrough" the forgery 

Most forgeries are iiroduee<l either by a tracing 
piocess or by a slmulaling iirneess In tracing, the op¬ 
erator seeks to reijrodiice line for line and dot for dot 
a genuine signature with (lie natural thought (hat tf he 
can make one just llki- a genuine one, no one can 
detect It, and then. In addlilon he Is often no short¬ 
sighted as to put this very model signafure In ei hlence 
In the effort to jirove his imitation to he good, hecausi. 
It Is "Just like” a genuine Klgnaliiie It does not is-cur 
to him until he is arrestevl or he presents his forgery 
In court that genuine slgnatureB ate not just alllu' and 
that It Is a very damaging elreiinistance when a dlH- 
piited signature Is exactly like a certnlu gennliie slgna 
tnre which may have bet*u used as a mode! and what 
hr thought of as eildenee of genuineness nafiiralh tie 
cornea evidence of forgery This Identity is esisTtnlly 
damaging when the disputed signature In its line iiual- 
Ity and relouehlng shows that if was not reall\ written 
but slowly and carefnllv drawn In sndi a ease il Is 
desirable to illuatratc this damaging slmilaritv wlilch 
Isi done by pholographlng the disputed signature and Ita 
model under ruled squares so that niereh h\ Insias-llon 
the damaging almllarlty can he st-en 

III certain cases means for making and lllnstraUng 
accurate measurements are essential If (he fads are to 
tie proved In a tyia-wriling case thi> falsity of a docu 
ment can sonietlmes he shown h,v slinph showing that 
certain letters are imrrowt-r or wider than other letters 
It Is necessary In such cases that measuring instru¬ 
ments be tifovlded that enable an ordinary examliior to 
sec and ajipreclate the physical facts 

What Becomes of the Second-hand Automobile? 

T he accompanvlng jtholograiihs answer In part the 
question that even one has asked at one time or 
another, ‘ W'liat las-omes of (he secondhand auto"*" 
With so many thousands of mw cars eonstantly coming 
on the market, ll sisuns as If there would he a li-emcn- 
dous oversupitly of ustsl lais of antlipiated imslel that 
would be iraismslble to sell for pleasuie ^chicles, and 
that would liMV(> to go to the Junk idle The ingeiiloua 
manner In which small tradesmen, ranchers adver¬ 
tisers, and mechanles in \arlous lines of Industry have 
solved this problem Is \hl(llv shown In the series of pie 
tures of re-hullt inHChliies, inHn\ of which are adapted 
to uses that their manufacturers never dreaimsl of 
A cement contractor has fitted np a Irallei eomposwl 
almost entirely of the parts of oniwoiii autos, whleh 
makes a very ('frt>ctlve concrete iiiKer, ami which Is 
towed bv Ills little runabout, also a s(soml hand ma¬ 
chine A knife grinder has set up a (oiiiplele shop for 




















Deep cultivation on fallow land by a Mejrenbnrg; aoU aitUer. 


when ThomaH JetrerKdii r*‘<ln<e(l II to iiia 
prlncliiles and the lirHt real i»l(i\\ rimmifuetur 
Certain U Ik that anjthliiK ko rniUenl hk 
a [iroiHisal 1« ahollwh the' alluKi'ther 

^(inlil tx* re)i!ar(l»>d bj the averujre fanner 
an unthinkable were U not for the fact 


II the full depth i 
er harrowh la'lnu 
KiMKltwd of Ideal 
?e Jethro Tull 


that It Ik a innkeMhlfl. luerelv a oimiblua- 
tlon of wedKew for luukluK the IickI pos- 
sllile tiKO of the one (xiwer alvajK anill- 
able hitherto, 1 e, the linear pull of a 
draft animal Onb rarelv dix's It effect a 
complete pulverization, and In the hand of 
a cnrelewK farmer (he pIowKol<> iiiin oukIK 
farm a ao-calUal ‘'ahon' hardiian" and 
work considerable dainaKe to (he land 

The crop return due to the la'ller prepa¬ 
ration of the soil has lonif la'en reeoK- 
nlzed, and Kropotkin's eolnrn of exiles In 
Knxland Is said to have shovni a profit 
even after pilttlnK soli through a srlndlns 
machine and reatorlnc it to Its (ilace 

Ho lonft BRo aa about 1SW>, an KiikHmIi 
farmer, Hosk.vns bv name, re<’orde<l his 
theory of a motor cultivator eraliisIvlnK a 
rotary working tool e^ulpiied with molo- 
llke claws for scratching the eailli He 
condemned the plow and the imiilemerits 
that follow' It, and Inslstevl that the proisT 
application of mechanleal isiwer to the 
soil was In a rotary direction, citing the 
anccessfttl rotary action of the jiaddli*- 
wheel, the circular saw, the threshing 
cylinder and other devices working dl- 
reetlj uiam material to tie moved or 
changed In form 

Hoskyns's idea of a rotary tisil has 
since Iwen applied to many exporlmcntal 
nacfalDea In this country A South Da¬ 
kota college iirofessor advanced the Idea 
of a soil auger A Kansas farmer fitted a 
dmm with a large number of miniature 
plows. A (Jolorado man built an earth 
saw, and a California Inventor brought 
forth a ^dJng wheel A Nebraska eora- 
imny proiielied a tractor by an immenae 
cylinder otuddtRd with hooks which were 
supposed to tear Up the ground at the 
aame time. Ruropeahi inrentors duplicated 
all tbeae ld«M more, but all fallod. 
contmerdaUy. ’f 

The one ptllMlIII* vhldi haa tmdnred la 
that of a vfUkJt carrying at the nar a 
borlsootal eytfndar of mmt am, aotnatail 


independently of the vehicle, and evjuiptied with com- Is made In one case by woodeu break-ptna, acting aa A 

IMiratlvely small cutting tools. Of the two types of safety feature. The flexible tool, on the other ba^ 

evllnd<T einployefl—oi»e rigid, the <*ther flexible—the takes a amaller "bite,” acratchlng, rathmr than cutting, 

es the sniierlor work, bearing and producing much liner granules, 
of isno One machine of the flexible tyik' made In the Unltbd 

rigid tyjs> is u piiilwWy lower .States is of Swiss Invention, after reeearchea Inatlhited 


redlerlou of 1S«» 

!> of the rigid tyjs> is u pi 


i^nuceoslun to which about 1001 by 



The Amerkait'iHtiK aoU mUlar. 
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by one Ht Ooorgen, in SSurlch, and cazeied 
tvi a succeasful laaue by Konrad V«B 
Meyenhurg of Buael The vehicle itabU 
la not Important; In fact, in ttw 
earlier experimenta the tool vnu mounted 
uitou a wagon drawn by A btockdutd- 
tackle. The esaenllals at pree on t aeem 
to be lightness: a abort wheel bane ; Indo- 
liendent ctaitrol of drive whedB ao one 
may bo stopped and a very ahort turn 
made, a separate drive for rotating the 
cylinder; mean* for raising and lowering 
the cylinder; and, of counw, a motor. It 
Is lutereatlng to note that after an «x- 
liaustlve mirvcy of the worM'a light motor 
field, the .Swiss Inveiitorst cUoee for thele 
cxisrlraeutal work a two-cycle marine 
motor made lu the t'liiled Htatea. 

The rotor, or cyUiider, runs in the iiAine 
direction as the travel of the machtue and 
actnally heliw to profvel tt The ootUt ran 
thus be made very light-~1,SOO [munda for 
a two-meter width and 1,400 itonnda ftor 
the tme-metcr Three or four s|ieeda are 
provided, slncv- the condition of the aoli 
and dei)th of cut will ntilurally affect the 
rate of travel A motor of 30 borae-poww 
furnishes jsiwer to till fr«n four to ten 
acres In ten hours, at depths of about 12 
to 8 Inches, reaivtctlvely. a very credUable 
showing, considering the amount of mate¬ 
rial aohdlvlded 

The cylinder Is, of couroe, the vital flaa- 
turc. riezlhle steel clawn, held by afed 
spring hoWers. are ranged about a h«<- 
sontal axis, and the wholu enmted At 
about lliO revolutions |ier mltiutA, llM in 
stony, hard. wot. and iraahy ground haa 
apparently brought out no timltlBg fACfam 
so far as iiuallty of work la gonocnMld, 
though the beat of matertal te required IM 
the hooks and holders to poetpone Crp«- 
talliwtlon. 

Krlefly, the advanuges of such a tlUafC 
tool, outside of the nae of nxchaafiiw 
power, are the preparatkm of a mon tlk,t 
vorabl^ oeed bed; 'tounediate mulching iK 
‘the soli Mid Ito inerraoed watorduOdtAg ch: 
parity; uniform dtotrlbutlon of nmiutAf^ 
OBvlng of oeed, greater yield, in addittlNi 
the vehicle can be applied to a«ne wf dli« 
use* of an ordinary tractor. The AMohad- 
Ical Jierfectlon of the maChtan and Ui 
adoirtloii by the average fampAT <tji> 
-doubt la* slow. The fact tlutt tt i» ai^t^ 
a cpramerclal product la, Iwwnp^ 
sMeant In view of what' mht< 
prera to be a prafogiid 
auMioda of handling nm.iMl). 

' . d Maagu 
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BriUati iworult* IwralBg bow to botU « Ufffat niUwa;. 







































A System of Long Distance Typewriting 

Eight Messages Sent Simultaneously Over a Single Wire 


F OI{ over n ycnr tho Wowtorn riiloii TclPurHiili (V)m- 
imn.v liaw been )>uttin« to a riKonniK teat In actuiil 
commprolnl sprvico wlmt 1h vlrtimll} n nvutoin of Ioiir- 
diatanco t.viK*wrliliiK In othor words, tho otwrnfor at 
tho traiiHmlttlni; xtHtion nsp» a kojtamrd Muillar to that 
of a tjix'wrlter, but tbp tU'liiK 1« dono at the distant 
recelvIuK station, and tb«>n> directly on a tolctmtph 
blank, so that no time Is lost in transcrlblnft the mes- 
sUKc, as Is tisnalH lasessar.t 

Hroadl.t, It Is a coiublnntlon of two exlstluK ayatema, 
uaniely, the inultliilex system of Mniidot and the patfe 
printer of Mllrra^ < »f course, the combining of these two 
systems has ln\olved a great deal of Intention and haa 
resulted In the development of many Iraiirovements, credit 
for which belongs to the engineers of the Western Klec- 
trlc Company, \tlio designed and built the apitaratua, 
and the engtnpers of the Western Thilon Telegraph fVim- 
latnj who cieoiH'rated with them 

Each key of the transmitting keyboard aeiids Its own 
characteristic signal oi s<'t of eUsdrloul Impulses over 
the line, which actuate the printing rae< hanlsui at the 
far end and cause It to Impress the eorrespondtng char¬ 
acter oil the pn(ier Iloweter, the signals used belong 
to the Haudol code rather than the M<irso alphabet 
Tills Is illustrated in b’lg and ll will lie observisl 
that every letter Is made np of lUe units, consisting of 
positive and negative Iniiailses, Instead of dots and 
dashes Those above the line In the illustration represent 
(Kisltlve units and those below negative Thus, the letter 
“A" oorislsts of 1 and 2, iswltlve, with It, 4 and 5, nega¬ 
tive. while "H" conslNts of 1 positive, 2 and ,1, negative, 
and 4 and fi, positive The code Is shortened by the 
use of an upi>er cas<. controlled bv a sis-clul key as In 
a tyiiewrltcr, which provides for imnctuallon and 
numerals, as well as certain abbreviations 

We have referred to Oils system ns one of long-dis¬ 
tance tyr«wrltlng, and thU Is particularly true of one 
form of apimratOB known as the "short line iirlnter," 
in which, when the operator depresses a key, tho 
printer at the receiving station Immediately im¬ 
presses the co«»«pondlng letter on the telegraph 
blank Hut fjfe Wnsmlttlng and printing rnwhanisms 
are cai>able of Iter higher speed than is a human 
operator, and for thJa reason the Baudot system of 


sending signals from four different operators In rapid 
succession has been adopted This prlncljile Is Illus¬ 
trated in Figs 1 and 2 In Fig 2. for Instance, two 
contact rings are shown, one at the sending station Y, 
the other at tlie receiving station X These are divided 
into the quadrants A, B, C and />, and A’, B', C and D’, 
respectively. Sweeping over the quadrants are the con¬ 
tact arms E and K', respectively, which are connected 
by a telegraph line and which are arranged to revolve 
at a uniform rate, so that quadrant A Is electrically 
connected with the quadrant A', quadrant B with B', 
etc., once at each revolution Now consider the quad¬ 
rants subdivided Into five segments, as indicated at A and 
4', In Fig 1. Each segment of <|uadrant A Is connected 
to a lever which may engage one of two contact points 
One point is grounded and the other is connected to a 
grotinded battery or other source of electrical current. 
The corresponding segments of A' are respectively con¬ 
nected to ground through relays If, for instance, 
levers 1 and 2 were raised so as to engage the battery 
or active contact points, the arm In sweeping over quad¬ 
rant A would transmit two electrical impulses over the 
line which would pass through the corresponding seg¬ 
ments of quadrant A’ at station X and energize the 
relays 1' and 2' The next instant the contact arms 
would sweep over quadrants B and B’, sending a set of 
Impulses to relays controlled by B', etc. The relays of 
each quadrant operate their own printing mechanism. 
Of course, the diagrams do not show the exact mech¬ 
anism employed In this system, but merely Illustrate 
the broad principle of operation, showing how four sig¬ 
nals can be sent on a single wire by four dUferent 
operators, and sorted out at the receiving end so as to 
o]>erate four different printers Then, by means of a 
duplexing system, signals can be seiit over the same 
wire In a reverse direction from station X to F, «o It 
Is possible to transmit eight messages over a single line. 

One <i£ our idiotographs shows a multiplex table 
equipment with only one transmitter and one recdlrer, 
which serves to Ulustrate the various apparatus re¬ 
quired Of coarse, tor a complete quadrnplex-dniiiek 
system this egotpawilt wooW be Increased ftntr-fOld. 
By operating the keyboard a paper tape Is peifomted, 
and this passes tbroogb tho transmitter, where a eeit of 


fingers bear against the taiic and, operating through 
the perforations, raise the levers correspondlog to tboee 
shown In Fig I, tliiis sending Impulses over the line as 
selected by the arrangement of the perforattons. The 
tape moves through the transmitter with a step-by-step 
movement Each transmitter la connected to It* €>wn 
ring quadrant of a distributor. As shown In one of the 
photographs, the distributor Is provided with a mrlee 
of rings which we cannot attempt to explain In detail 
In this short article Kulfice it to say that this distrib¬ 
utor combines the rings of both tho receiving and trans¬ 
mitting stations. Of course, tho signal sent will operate 
only the printer at the distant station end not the one 
shown In the photograph, for this Is operated by the 
transmitter of the distant station 
It will be realized that. In order to prevent owlap- 
plng of signals, the contact arms of aie distributore at 
the two stations must run at exactly the ottM speed 
and In perfect unison Otherwise, an irapnlse aent on 
segment 3 of station Y might be received on 4' or t Of 
station X, If the contact arm S' were running ftat or 
slow In order to maintain abaolute aynchronlam, ap ao- 
toraatlc controller Is employed, which Is located dtrbCtly 
behind the tape-operated transmitter. This apperattpi Is 
shown, with cover removed. In one of our pfaotocnipba. 
The motors are of the pbonlc-wbeel type drivUn by the 
Impulses of an electrically driven tuning fork. The 
latter may be seen at the top and roar of ttie photo¬ 
graph. By means of this, ayitem a very Mcarc^ «»- 
trol of speed may be obtained. However. grraagb* 

ment is such that one motor will nitete a fba|«r 
than the other, and when It has gained « -cwtetai pff- 
determlned angle It is set hack by aUtoiMItle bMMMM 
This apparatus Is also arranged to stbfi Uw ttttoStolHW 
if the operator is unable to keep pece WUh 
utOT. Ordinarily, the tape forma A loop betweW 
keyboard mechanism and the transtolttor. and 
loop projects a lever fn>m tbe fioPtifdy*-' 

ttTten the tranamltter operates fMt 
aU this Slacl(, the tape raises tbe levwr 
widdh esrsag to clilBCk the 
driiqdtig tt tiatll the operator fads' 
sleek in the upe to nrtsoee the tsver k 

(OeentaMl a* 
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MM Hm StudflUlM FULL^tinc 

^■^M|||M|||aM||||ki|| Rear Axle | 

not in«r*ly a 
“floadne" typa 

FUU^oot* 
raar axlt in 
which tha a a 1 a 

' hooalBg carriaa 

tba waicbt of tha 

^i<!^4,,^t!W0 *rta|)Mn a«hrt«C« te aach hub taka up tha 
l lilMItraH; ^ tha dtuft tatalf la Mk haa maralr to turn tha 
l^l«)«M8AiWrrimd aMM of raar 


For 3 rou'll find it one of the handsomest 
cars you over saw. A car of distinctive 
design—refined and graceful in line with 
a rare elegance of finish that few cars at 
any price can match. 

And you’ll notice, too, the roominess of 
this attractive car—and the handsome 
CROWN fenders and the wide doors 
with hidden hinges and catches, and 
deep, restful cushions finished with high- 
grade, hand-buffed leather. And a hun¬ 
dred other little details that lend beauty 
and grace to its looks. 

But it is only when you study the me¬ 
chanical construction of the car itself 
that you realize how much you can buy 
in thfe car at $985—how needless it is to 
pay more for a FOUR—and how unwise, 
too, it may be to pay less and sacnfice 
quality—QUALITY srou must have, and 
this is the ONE car that can fully satisfy 
you on every quality point at a price 
below one thousand doUara. 

The rear axle,for example—it’snot merely 
a "floating” t 3 T>e. This FOUR has a 
FULLnfioating rear axle. It’s the most 
expenidve form of axle—but it’a the safest 
and the easiest to get at. 


You’ll find that instead of following the 
less expensive construction of driving 
thro’ springs, Studebaker uses TWO 
radius rods and a torque arm for the 
dnve. The springs are free to take up 
the jolts and jars—and nothing else. 

You’ll find brakes of ample size to insure 
safety at all times on any roads. And a 
brake-equalizer of the highest type. 

You’ll find a silent and flexible motor 
that gives road-mastering power and yet 
IS marvelously economicaL 

You’ll find Timken bearings at every 
point of HARDEST wear — 13 of them in 
all Is there any other car at less than a 
thousand dollars that Can give you as 
many? 

You’ll find a Studebaker-developed Elec¬ 
tric System that never fails. And so in 
every detail you’ll find the QUALITY 
that Studebaker must put into the Stude¬ 
baker FOUR “—because it’s a Stude¬ 
baker." 

But see this car—stand it side by side 
with other FOURS— no matter what the 
price. And judge its quality and what it 
gives, and then, when you know that you 
can get all this at $985—backed by the 
$45,000,000 guarantee of that name of 
Studebaker—you’ll begin to realize that 
Studebaker QUALITY is not merely an 
empty phrase. 


STUDEBAKER — Detroit 

OaiMidinn n«nts > WalkcrvUle, Ont. 


Typ# 


StudebalMT ROADSTER, - 
StaMakw LIGMT SIX, - 
Stadebabw SIX UlMMUiC 
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Here’s Yoirr Car 

No matter how exacting your' 
needs, among the Three Regals 
is a car admirably' adapted to 
your use and your pocketbook. 

The Light Four—Regal —provides 3^ a hand¬ 
some streamline, five passenger car—unusual m 
size, appearance and performance—but light of 
weight and so economical to operate, at $650 
The Standard Foui—Regal —supplies a larger 
more powerful and luxurious car—the standard 
m size beauty and equipment amcaig four 
cylinder cars, selling at $1085. 

The De Luxe Eight —Offers the highest develop¬ 
ment in gasoline motors—the powerful, flexible, 
balanced eight The smooth vibrationless oper¬ 
ation of which makes a nde in it a new and 
pleasing sensation in motoring—Price $1250 


Motor Car Co 


M«chiDiitt. cATpenteri, 
«lectnoAOt, chautfeurs, 
and other mocKaroct 
can work fatter aod 
better by using ihr 
Starrett Tool* bent 


a TooU at any good Hardware 


The Secead-iuuMl Awta w a h Me 

(CMvhMM rwK aw* tu,t 
All kinds of sbarpeniot on hto Uttlt mff 
pteked up for a song and imllt«i4r4ty hhf 
own hands An Inventor tiM 
a heavy tractor from im old bnt 
car which serves as a model flKnh WWieb 
hts standard tractor wDl h« X M Ort i f lla- 
tnrsd. A dye eatabltafattent oitmUM A 
cheap second hand oar with a atrflctnc 
body for delivery and AdvertlatAg p«r< 
{KMiea Kaiicliers have found the medium 
Itower used car available for heavy work, 
sneb as pi >v\ Iiik and threshing, when used. 
Ill coiineitlon nith a gear redudug devlOe. 
One lar of t reign make, built Ici IfXlZ and 
11 ught t ( lorado In 1903, la still doing 
uxefiil work but now aa a plow Inatead of 
a pleasure vehide 

In fact It seems as If the aedntd hand 
ear Is a very xaloable aid to modern bad 
ness In supplying a great deal of power 
fir a very amall amount of caab 

A System of nahteM 
Ty^ewrlltag 

(Coni4Mii€4 from paf iiS ) 

At one side of the automatic controller 
may lie seen a sector provided with dnger 
holes marked 'plant "st*^” “fwiaiiii.h,’* 
ell This i>erralta of Mending bell atgnals 
«\er the line by jmlllug the sector agntmt 
a finger stop and then releasing It 
The printing mechauiam la shown In 
one of the photographs with cover re¬ 
moved Needless to say It Is too compll 
cated l< Ih' deMTllied in a few words. We 
can mereh refer to some of the iiarts In¬ 
dicated Ij tin reference numerals The 
tviiewheel and Ink rollers art' shown at 
I the selecllug disks at 2. and the motor 
at .[ The niechanlau that moves the car 
ringe and the pai>er in front of the type- 
wheel Is sinwn at 4 while 15 is the print' 
Ing unit d the laiper carriage and 7 the 
laiper lift magnet unit 
The average sjieed of telegraphy with 
the Morse svatem Is ahont 25 words per 
mliuiti WKh the Miirrnv system W) to 
no n rds |ier minute eath way have been 
transmitted that Is 170 words jier oilu 
nte With the new omblned Baudot and 
Mnrrav svstem each ojierator cun send on 
an average 45 words |ier minute and as 
there are f ur o|sratirs sending from 
each stutl ii we have a total i f <W10 words 
|ier mil ute i ii a single line us the average 
of the new ay stem. 

The {psychology of Batting in 
Basehall 

By Arthur Macdonald 
girHlLB wltiicMslng recent games, I 



6c for lO Houra 

p( wer StroogMt Klmpi«a«nKtn4)m»(to Hum 
eittier WAX revervible wh iu n» rif StdirtA 
witho t CTAnkUi* KorofV're*»«J oiler pAient 
throttle ffivini Tartm ICn^l In One 
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k ATAA DaiU-IMA MACHINK 
V Hbh >)f aUsMi w O m U n s 

\ You^lS, iSl 'fi 


PATENT FOR SALE 


BoteoUOo Sanltwlr and Bael*a( OcMb ti 


Tell Your Boy About Thu! 





iawcrtiSsSsxni 

^daVlM anylaiahM jt*- *> * <) > «<*» 

Alt aamiMBiMteaa* af« okfUttfy 

Oar vut pr*oti«, oMadlAf »*f»- w 

aur« thao auity years, sas hW vt lil 

to adviM in etgard toflMteA fh 

OKfttmioAniint 

is scat fr« on rcipitst TW» »W *ias -^pr 
Botkoils tsnSi, stc.. ia to PAT bl^TS. 

TRADE MARKS PATm^ sta 

Ail pstsBts sseursd throuiA ms fs'a daasaftdl 
without cost to tks itttsotss m thoBCIBK'rH*tC 
AMERICAN 

MUNN at COMPANY 

393 BROADWAY NBW YORK 
Bssmah Ofitos. te3 P S«rsrt« WashmAtoa. D. C. 

Cknified Adv^rliMBieiits 

tomiSHoiSl a£r*Mra^iiwtft2ia>sii 




rATBNTA FOai MIX 

BBaXT MUtVIO flL.K VAHTtOAU ADdOljt 

•AABXKTmO WOrgimOW A 

THIS COMPANY’S BCBINKaS M to dsv^ fee 
Uts iiurtuit orii^nsl si^ pston^ prodiuM or b asm 
Lobonturlos Its SalMi Dstsirtiawit is vUHBit to 
ODBslder ouulde pstmted InvsMlOno. 8mid oomr Ot 




W HILB wltiicMslng recent games, I wi 
asked m.vself what was the most oh- 
vlous general defect it seemed to be the wi 
hatting and esiieclall} the knocking of 
high niea which are almost always caught *“ 
The pitching Imae running and fleldlng ot 
seemetl to be much liefter done than the ^ 
batting pr 

The value of heavy hitting cannot be ohi 
overestimated Rome of the tjiies of bat °°‘ 
ters are those who hit anything and every oc 
thing all the time like l>elohanty who *** 
made four home runs and a single In five 
times at bat In one game wi 

Tliere are a few like Home Bun Un 
Baker who do mg make a long sweep at ^ 
the ball but hit with a short, sharp stroke «• 
the force «f which Is Increasetl by move¬ 
ment of shoulders, forearm and body as ^ 
well as strength of wrists Players of this *"■ 
type have a gixsl tliance of bitting the ball at 
about the time It begins to curve, and so ^ 
are surer batters ^ 

Then there are the ae-called aluggers," of' 
who make a long swe^ of the bat baclt- 0,- 
ward and forward again but uabally not 
In time to strike the ball sQuatCly, and ao 
are often very uncertain as to the out¬ 
come 

About thirty years ago I used to or¬ 
ganise In summer vaeatiotu an amateur 
team who played the game as long and 
with aa much enthusiasm and eantettnam 
as It Is done to-day Tte pitedUttW rf the 
game have not changed, tmt there bare * 
been, of coarse varlatloM^Whl cfbABVa fh 
the mlea I was la the baUt of taMcUng 
up for the boys In pteottba w«At WAte 

nOed very high fllei^ XMt 1t»l|i'3#<rii(Nll ! 


INQUIRY COL UMN 

ABAO TRM OOLCMN OAnKPCUbT Too 
eUl Bad InquIrlSf for esrtsls obuMM M arMitoa 

TOU tb* nam* an I addnaa of the party daaMis 
the iutarnetlon There le no charge tor ttaU eef 
Tire In wary mm it f< noctmarw $o wtm Me anawar 
of Me tnfsa-a Where maaafhuarere do sot rS- 
epoflcl orotspUy the Inquiry may he r epeated. 

Mvsm a Oo Ia« 

Invulru No tttti Wanted the name M>d addreae 

ma<)^l!^ par^^VTCher^liUaiveatial^iM^ 'ftlS 

are InlriKM to take Uh place (/ cork Pdastbie 
wood pulp oOght be uaed 

;n«iiiry No »4t7 Waoteil to aeeuee natoitaddr^ 
vice wh cb I* practical i ut too npeu^ve aM Sir 
which (boro 1> a real fteraand 
Im/Ulri/No l/ilS WauMdm aaohrean Intenaqin 
a maoutactunug concern will buy pore or astfra 
latereat. Muxtbe a (olng cooaani 
iaqvO-l/^'o »««» Wanted ^ naoM aiMI afhhqae 
of a manulbctuiwof aroachlneKirhleaStlMgheiiewaa. 
/nqulrp .No »1»0 Wanted (he naan hod ad«n 

SJod‘uSi'’£fS{n««’2“ 

oooaletracy or douen 

of iTmaortVwtuw ‘of TtodMatadSaST 


Irutuiry No stJl ' 


s-TiisrorM 

rcSSISS 


InfUitvNo SHt& Wanted t^aaoie 

rnjulry No j+jd Wantedthanaro 



















"Vw Vvt I 
Variodfi oiji, and I 
: Ind that «hc moa bctfer 
on HAVOLINB.^ 

“How do you 
•ecount for it?" | 

"Why, rfic 
amply goes further on 
the same amount of fuel 
«h« doesn’t seem to Mt 
out of order so quickly, 
and I had the mstons and 
evlinder are left pretty 
4ean." 

Mforkt: "Well, is itO. K, 
tor this kind of a car ? ” 
CStemffktttr: "O.K. ’s the 
word. Your car takes 
HAVOLINE Medium. 
There arc different grades 
for the different m^cs.” 
Motcri^t: “All right, buy 
a'ttouple of cans.” 


boHAN Refining Company 

irSattOTyn 0«iA,K NcwTmI, 


HAVOLINE GIL 


sxmmcMmcm 


Safety for your 
family when 
you’re away 

Safe against tneddlers; 
safe where there are 
children. Fires when 
YOU intend to—and not 
before. 

Reloads seven shota 
instantly. Qedhing sim¬ 
ple—nothing to un¬ 
screw. Accurate and 
strong—all Smith & 
Wessons arc. 

# Ott yow lo «t«w* 
you til* tipecUi feature* 
oftiie SawSt Sc Weeloir 
Antonnric. ' 

tn rtfCMi 

pmm * wEfupN ' 






it9t Mf winlwiw wM w MaMtout bom 

tab. So I au4t it a rote tbM do member 
at the Mam thoold throw np and 
kjiaek Btem for another piayer, bnt atwaya 
try, both in practice and gamea, to knock 
jgroundars, when no base ronarr need watt, 
aa in Sica. The main potnt la that every 
time we awing the bat upward, or in such 
a way aa to hit tllea. we tend to form a 
bad haWt But if we always strive to 
strike downward, or in such a way aa to 
knock grounders, we will tend to form 
what seMns to me the best pomtble batting 
habit. 

While, of course, there may be condi¬ 
tions where grounders might not be the 
best play, yet it is unwise for the sake of 
a temporary advantage to weaken in the 
least the good habit of muscular move- 
menta that tend to knock grounders, the 
most difficult baits to handle, and which 
are often fumblfd, especially when the 
men are n little nervous or excited. Fum¬ 
bles under such conditions frequently lead 
to bad throws to bases, which are llalde to 
pans the Iwiseman and cause dlsastiHuis 
results. 

In discussing with a prominent trainer 
the question of batting, he sold the diffi¬ 
culty was in following any mle on account 
of the micxpected various curves and drop 
balls. But this is no answer to a fact of 
muscular memory, tlmt a dxed habit of 
such movements of (he arm, wrist, and 
body as tend to knock gruunders will also 
tend to lemen the number of Hies It Is 
not meant that this or any rule should in* 
followt'd absolutely, for there may be 
pluyera with tdlosjncrastes where a rule 
should 1)6 raodlfled 

fiattinn Uakc* Oamc* More InteresHny. 
—flatting Is called the blood of the game, 
and wlitea it Is poor, it Is like a (M>xtng 
match where the defense is so much bet¬ 
ter tliun the offense, that not a blow la 
lauded 

If baseball Is in the future to In* auc- 
oessful os la the puat. the games must l)e 
made as interesting as iHtsalble to the s)>ec- 
tator One way to do this Is to make the 
batting more effectUe. There Is nothing 
that thrills the aisjctators more than t< 
hear llm loud sound of the ball on the bat, 
they often rise to see where (he Iwill Is 
golug No mutter liow strong the habit of 
knocking grounders may Ih', (lies will oc 
cur. but they are more liable to l)e long 
ones or liners and lend to n Itome run, 
which Is always exciting When a hlgli 
lly is bit there Is little liitortsiit nianifcNied. 
as it is iiNsuined, and almost always cor¬ 
rectly, that It will .surely be caught. 

Keeping down the w,*ore« to small flg- 
uris) seems to have l)ecomc a fetish, a* 
high flgures are supistsed to Indicate jHjor 
playing If the tmtttng be Improved, the 
Bconut may ls‘ larger, but this would uot 
niwssarlly mean that the game was a imor 
one, On the contrary, there can be better 
fleldlng and better batting at the sumo 
tlra<% making a lively game and affording 
more opixirtunltles for brlUiaut fielding. 
There might Ite more errora, but this does 
not Indtcnte at all that the fielditqf wus 
poor, but (hat It was more difficult because 
of l)etter batting. 

Some Caunek of Weak llatUnir. —8p«- 
clalixatlou is one of the main ceuaes of 
weakness In buttMvg Many years agu a 
first baseman or catcher, who could not 
bat, was not wanted. In addlttou, special 
study la given to the batter’a habits at the 
plate, as to what kind of ball troobles him 
and where he la liable to hit The fonl 
^Strike also gives the batter lega ebohce, 
and larger glove* than necasaary for pro- 
tflctloD (their original pnrpoa*) have in¬ 
creased the fielder's opportuoUiaa against 
the batter. 

InaivUtudl Bat* for tha I’aaaM.'-iBiat 
ting now Is for the sake of mw work, to 
advance runners and seprei, ;ratb«r than 
make base bits. Often a bptte foaki poi^ 
aMt just the kind of twH ha ehs hit to gor 
by, and than strike at one ba laducfer i 
to tofidk. Be may hp pjtdenaA tp sfatt and 
i«t Dm pffotMr weaiy 8(»k tau 

Imm «a pot elf fouk and hUikto ttm the 

llpIMhMtoat. Uby waltiJi«a,li«Htatr«Mlfat 

.mW'hhW. -fool «it mm mum 

141' 1^' ^ -aid,^ W* tt m 



If a King’s Doctor told 
you to take Sanatogen— 

you would be imprcMed—for you know that a King’s Doctor 
must be a man of highest professional standing You would 
take Sanatogen feeling confident that it would do the things 
promised} give you fresh vigor, fortify your system as no 
other tonic could. 

Now H b a fact that the private physicians to seven Em¬ 
perors and Kings, after personil obsciwation of its eftects, 
have endorsed Sanatogen in writing. (See, for instance, 
the accompanying letters of Dr. Ott and Dr. Kuhn.) 

So you see a king's physician might rw- ^ „ 

ommend Sanatogen to you, if fou could ui.Sm, ww.rs .pi,, 
consult him—indeed there are over 21,000 • illln nllT*slniT- 

pcaeticlng physicians who wouid tell you ,,o(wI 
to take Sanatogen, because thej all have IIlLi’u*''T”.»"ro.u*trh"i 
written ns, some telling of Its power to i».o pntoMr «--i in «'• 
strengthen the nerves, others of its power 1*.Mvi'l'rlw.rk.'S'M ^11 
to ennch the blood and upbuild the sys c.. or.pj^ih 
tern, and still otheis of its wonderful quali iTrar/uiTe.'rc^i'l at 'is. 
ties aa an aid to digestion 

Suah are the credentials of Sanatogen— or 

they should, they must convince you that 

Sanatogen has a service to perform in ^ Jlirrs-t™- 

Sanalogen Is sold 1>y good dniggists sii- 

everywhere in three sues from ft 00 up. — ' 

Orand Pnz* ItUtmational Oonfrut of Medicint, Lond/m, 1915 


SANATOGEN 

f SDOl’.SI i' It';' (Ixill, M 'HKI i’H, ,'.SK I an s 


orEUert HMard’i mm iotk —“Hesith in the Making " Written in Ins attraitive iiiann 
mil filled with his iliiewd pliilosophv, together with capnal advue on Sanatogen, hcaitli ai 
•ontentment. It is hREh Tear tins ofl as a reiniiuler to address 

THE BAUl-R (.'Hl-MK'AL C'O , JS G hung I’luc, New Vm 


Bay State 

Brick and Cement 

Coating 


is a permonefir protection for cement, con- 
■H|^j Crete and stucco It gives an absolutely 

jOBrJa] weather-proof surface -closes the pores 

of the cement BO that rain and snow can't 
tMQKKr seep through. It comes in white and a 
i'^wjn variety of tints Dries flat, preserving the 

distinctive texture of concrete and stucco. 

mS Bay State Coating 

for interior walls can't be touched by Icad- 
and-oll or cold-water paints It is lighl- 
reflecting, fire-retarding, and will nut chip 
or peel. 


Insure Your Shipments 

rhlHL INSURANCE COMPANY OF NORTH AMERICA 


If you Import, •aport.aWpcoastwl** or ott inland waters; or by rail, express, parcel 
ny dasa of mail, ws baVe an attraedv* poUcy to offer that meete your spiKiflc requira 
■ - - ‘ bwialh of our 1J2 jrw*r»' 
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This is the Story of One of the First 
Electrically Cranked Cars that ever 
Left the Factory 

r is a 1912 model—placed on the market in 
the summer of 1911 —// /> Delco Equipped. 

The owner is a ph 5 ^ician—^and that means exces¬ 
sively hard service for the electrical equipment. 


The phyeiclen atopg und ] 

much of the niffht The dram oi 
the rune are so short that there 


B car a irraat deal—His lights are burning 
the batteries is continuous and heavy—and 
i little opportunity to generate electricity— 


240,000 Delco Equipped Cara Now in Openstion. 

The Dayton Enfineering Laboratories Company, Dayton, Ohio 
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Year Book of 
Hi^eless Telegraphy 

iJaS! 


Oontaiua a yaarly record ol 

_ 

pleta flat of ablp and ehore atatlooa throucbout the 
world, thalr call letters, wave^enattu. ranee and 
boon of aarrios, articles by the greatest authodUee 
oa rital aueatloiis, the Ardclea of the Intoraatlooal 
Ooaveation on Safety of Ufe at Sea, applirattc 
wireleea totbe mercantile marine, r— 
atlon of radlotelephony—In fact, 
haven't been able to nod ou' 

-'-ii map «r the world 


_ 

rythliig YOU 

free 

WMi a Yme* 8sibMri|rtioti to 

IHE WIRELESS AGE 

• maaf *1^ 


This 
toe p 
giree 




MARCONI PUBUUtlW: COKPOIIAT^ 

401 Pwwto AvaMS Nawtesh' 


m 

The Slight Cylinder 140 Horae Power 

snBisnt 

AERONAUTICAL MOTOR 


hai been tborougbljr p^ected and b 
the lUM type 

Sturt»,«iil sereouhal smSsh «mbodr ihs UuS Eure- 
Uted br the U S Annr sikI Navy end sB the lasdwt 
BuBi by tbtjer^^cesown w the causirr waaefetter- 
Ctmplck SfiKificaUon. en Rtmol 



pltdwd Par n pltcber pltdM iAOSt iRS 
totUfl In « niM-lmting fsiiM, «od vnttSt «S> 
niOoiial ball may wMiy him. Witow ^ 
the dIdUi iDhlos at« ottaa tbo oI, 

waitlBg by batten who itnKlk ost 44 ' 
the former part of the gtote. 

Other batters try to get kft by lite^ 
pltoher. In most eaaea «iiy emtastion bf' 
the arms Is so omistrued, eapectaUy by tiu 
home crowd. Some piudt tb^ IohM 0 «t 
toward the ball. A batter once dtoffed bis 
shirt oat six Inches and Infiated bla tron- 
Hcra to give more surface to be hit. 

In order to counteract aaany of bis dla* 
advantages, the batter staioald watch thej 
Iiltcher and atndy him carefttlly, and keep 
his mind off the bleachers. If he has a 
slump In hla batting, It la fenerally due to 
bad physical or mental coadHton, when he 
is liable to swing too ao<» or too late. In 
practice he should have a pitcher serve 
him straight swift bells at first anti' 
can get his batting eye beck. It bes been 
Huggeated that one way to help batting 
might tie to enlarge the foul lihee a little 
When a great batter is slumping, he may 
knock the ball just as bard and often, but 
not In a aafe place. Bat some experts re¬ 
gard place-hlttlng more or lees a matter 
of chance At times ime la often contented 
B able to hit the pitcher at alL Bat¬ 
ting Is harder to do than fielding. Every¬ 
body has a chance to hat. yet there are 
many mure good fielders than good bat- 
A team of good batters Is likely to| 
win the last games of a series, as they 
come to underataud the pitchers better 
DtfftCMltv to Teach Battine —It la very 
difficult to teach a man to bat. Ho mast 
have the eye to tell what the bell will be. 
A fast ball, breaking close, will not make 
Its Jump ontll about four feet from the 
plate Four feet is one fifteenth of the 
distance from ,)ltcher to batter. A fast 
ball travels 68 feet In seven eighths of a 
second, allowing an eighth of a second fur 
the wlnd-np, so the batter has six etgbtbe 
second, or leas, to decide whether or 
not a pitched ball is going to come over 
the plate, whether or not It la going to 
come In or out, up or down, and whether 
he had better strike or wait—From 
Ameri<'an Bhy»t)'al Kduratton Beviete. 

Good Roads LejisUtion 

T o eld legislatures lu revising road 
laws aud framing uew road legisla¬ 
tion, a aeries of jiapers dealing exhauatlve-j 
ly with existing road laws In each State I 
will lie issued under an arrangement raadej 
by the I.egl8latlve Committee of the Ameri¬ 
can Highway Aaaoi'iatlon with the Bureau 
of Municipal Keaearcti of New York city 
The complete compilation of rood lawaj 
already thoroughly Indexed and brought 
u|i-to-date has lieeii submitted by the com¬ 
mittee to A N. .lobnaon, Highway Engi¬ 
neer of the Bureau of Munclpal Re«earch,j 
for use In the prepo ration of a series nf| 
puiyera and eharta which will Indicate thej 
laws in each Htate wlilrii are conflicting, 
iibaolete, vogue or superfluous, and tbc| 
lines along which simplicity and etflcleucy 
in revision may tie obtained Included In 
the pabllcatlous to be Issued will be 
gested models for laws covering State aid 
to road Improvement; the nae of couvlct] 
labor; the Issuing of bonds for road 
structlon; the management at local roads; 
the regulation of traffic, and other re¬ 
lated subjects of legislation. Charts Il¬ 
lustrating graphically the points of simi¬ 
larity and dissimilarity lu the respective | 
Ntate systems will also bo prepared. 

The American Highway AesocUtlon, 
through its I,s!elBlatlve Committee, first 
secured the effective aid of the United] 
Btatea Office of Public Roads In COmplUng 
all road lawa aud the work which will 
now lie done by the Bureau of Mnnlctpall 
Research la a further step In turning this] 
great fund of InformatUm to bert advan¬ 
tage. The third Step la this Important 
undertaking will comprise peraonal confu- 
encea and hearing In oonneotlon with 
State legislative prograHuaes by egperi* 
wboee wrvlcee will be arrangipa tot by 
Highway Aasoctotton. In tta fldM .proipa- 
-gsnda work the associatlan M MpieMtttM 
by caiarlee P. Light, field swretafy, and, 
its oftoe headuaarters work 4t> WaafilBf' 
ten la in charge of 1. R, FeanybaelMK, ax-j 
ieauUvn scoratary. . J 
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Stro&g Patent 

Diamo^ HoMer 


The up-to-the-minute Holder—with six 
points and a " shock absorber. *' Worth 
knowing about. Send for circular* 

MONTGOMERY « CO.. TmI Ma^ 

10S-1Q7 Polten StrwH N«w Oty 
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Since these illustrations appeared in the Scientific American advertisement, February 27th, it has 
been necessary to remake this plate because 111 trucks have been added to above fleets 

NOTE—In last lO days 29 additional White trucks have 
been delivered, thus msddng total 140 in place of 111 


N«w Y<»rk.Br^w»jr at 62im1 StrMt 

Chicaf*.2«3ft-2S4S Wabath Araaue 

PUlMMiiUa.ZlS-220 North Broad Straot 

Boaten.B30 Coooioawoalth Avenue 

San Franciaco - Market Street end Van Net* Are. 
Bakhnere » - * Mt- Reyal and Gtdtfard Avenue* 


Pittiberch - • • Crai« Street and Baum Bentav^d 
Atlanta.«3-«8 Irr atmet 

St-Lead*. 3422 Linden Benlevard 

WaaUntten.1233 20th Street, N.W. 

NewOttaani.7S0 St. Chariea Atranna 

Newark.33-38 WHUam Street 
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T JJK Srientifir AnK'ricaii was founded 
se\’enty years ago, at a time when 
the rnii<‘d States of America was indus¬ 
trially less developed than South Africa 
at the present time. Even territorially, it 
was not the same countrs’ we know nowo 
for ('alifornia,Texas,and the great South¬ 
west helongwl to Mexico. 

During that long period of seventy years 
the Scientific American faithfully chroni¬ 
cled th*' t(‘chnical and industrial progress 
which w’c Americans made. Its editors 
.saw the adv'ent of the reaper, tlie tele¬ 
graph, the telephone, the great trans-con- 



THE SCIENTIFIC AMERICAN OFFICE 1859 


tinental railways, the laying of the trans¬ 
atlantic cable, the development of the 
giant steamship, the jicrfection of the 
phonograjih, the glow of the first electric 
incande.scent lumj), the coming of the 
motion picture machine, the miracles 
wrought by wireless telegraphy, and more 
ret-ently the conquest of the air. 

Wliat an age of wonders it has been' 
What a transformation has b(*en wrought 
upon th<> face of the earth! Sttrely no tale 
of the Arabian Nights, no fantasy of 


Jules Verne depicts marvels so amazing 
as those which the Scientific American 
has been the first to describe authori¬ 
tatively as soon as they apjKjared. Who 
w'ould have t bought, seventy years ago, 
that with the aid of the X-rays we 
could look through a man’s bo<ly; tliat 
friend could talk with friend from New 
York to San Francis¬ 
co; that Niagara Falls 
would illuminate 
cities; tliat street cars 
would move magical¬ 
ly through our tow ns 
without any apparent 
means of propulsion; 
that pictures would be 
.sent by wire from N ew 
York to Chicago, and 
that by means of the 
boundless ether a soli¬ 
tary passenger ship on 
a desolate (K*can still 
keeps in touch with 
civilization. 

It has been the pri¬ 
vilege of the Editors 
of the ScientificAmer- 
ican to know the men 
who.He muster minds 
have wrought these 
things, ami to hear 
from their own lips 
the stony' of their 
struggles and their 
tiiurnpliH. Ericsson, 

M o r s <•, E (1 i h o n—the 
whole dynasty of in¬ 
ventive genius which 
has made the nation 
w'hut it ie—the editors 
have known them all. 

Seventy years is a turning point not only in 
the life of man.butinthe life of any enterprise. 
It seems httinR that the occasion should lie 
comniemorated by the publication of a num¬ 
ber wliieh will review the progress that the 
I'nited States of America has made in the 


three-score years and ten ot our existeneo. 

In Juno a numlier will appear which the 
Editors hope will do full juidiw to the great 
theme of American invention—a number 
which will transport u.s all back to the time 
when our fathers and our grandfathers still 
burned candles, when horses pulled street 
cars, when there were no automobiles and 
when the steam railway was a curiosity 


that pi'ople would travel miles to see. The 
motion picture machine of industrial pro¬ 
mess will be turned backward, and the 
nickering film will makh you wonder what 
the future will have in store if so much that 
is wonderful has happened in the past. 



MUNN & COMPANY, Inc., Woolworth Building, New York 







A Garden of Sopenta 


pftaluctM 

•ffeot# of »nt*ke blew Tht* Huakw aaed In pretwrln* 
tb« tMtnunti ucf' k«pt lu a amull park, containing: nunier 


kept ill a aiiullar iiark, 


uettacN] iif 

foreata of Hmatl Nwariti with 
the NllKhtoat iioiNti iil 
tllea, wblch attack imiy th 
tread 
CamllteH 

anakea, The liotUrotiti venom ilecomikuwe the iilood and 
produecH Internal lieniorrhage, with iiiteiiK congeatluii 
of the liver, kidney*, and liratu, while the venom of 
the Crotah-N paralyoee the miplraUou, circulation and 
vlaion, and unually cauaea death within 34 lioure. Bach 
venom reiiulreM lU apn-Uil antidote, Ur Braill prepared 
a acrum for eacli, and hIko a polyvalent or compound 
aeruni, which In effective UKaiiidt ail BniKlIlan dimke 
venoniN, for umo when the siiecloa of the attacklu:^ anake 
l« onknowii. 

Ttie KcruTOM are obtained from young and wound horaeH 
and aatied. which m-elve, at Inttfrvald of ft or fl dayw, In- 
Jectio'hd of venom, Increflaingt from one twentieth milii- 
gramme to one urainnie. A year’a treatment Ih rwpilred 
to prodmle iierfect Ipununt^ and an effective dcruni. 
Tin* poiyvaleut aerum la obtained by injecting the 
veiHunM of Hdthropa and Crotalea alternately The ani¬ 
mal* tliu« ijainiuulaed'ifurulah anti-venom derum for a 
long time, U they receive a frbah injection of 
venom after each extraction of aerum Tubea 
of aerum, Svith hypodermic ayrlJigea, are 
aeut gratuitouHly to linapitala, tnunleij^ltied 
and poor patieuta, Otliera are aold at loe’ 
prices or ext-hauimil tor live anakea. , In lOlii 
a^att ttOO tube* of rattfeenake serum, fKW of 
Botbropa Mtrtun, and 4J100 at polyvalent 
aerum were lUstrflmted, kmi 4,5(W snakes 
W«r» retwired. Berume ftn* pest, diphtheria, 
and tetaiMM also are proditced by tt^e usual 
metboda. 

la tbe ouume of hi* atwly of Bcaalltan ser- 
Vital Braau tuw diaoovered a non- 
ttnm^ mwtrktnr anatte. the mawnraM, 
wh(cl£ hplWWnlDy ImnniiiB to anake aeaom, 

■ ^ vwtpkwtta anakt* 'iar- etasWa* - 

'■ >11^ than devowre ^^eia. 


CaptnrinK a venomoua anake with a forked stick. 

A Bird Myetery.—One of the most curious an<l in¬ 
teresting' of the umwlved problems relating la bird migra¬ 
tion, aooording to Mr W W. C'ooke's recent memoir 
on this subject, la oonneoted with the vhimney swifl, 
more often called llie chimney “swailow," a very common 
and well-known bird of the eastern United States AfU«r 
the breeding seaaon Uie Hooks drift slowly soutii and 
ooiteontrate in vast numbers on the northern ooast of the 
Gulf of Mexico. Then they disappear as oomplolely 
as if they hibernated under the water or in the mud, ac¬ 
cording to the old belief regarding birds in general. Tlie 
last week in March they appear again on the Gulf coast 
"Their hiding plane dunng the intervening AvO months." 
says Mr. Gooka,"Is still the swift’s secret ’’ (Chapman's 
"Handbook" soya that they winter in Central America ) 


The garden of serpents. 

High-speed Stars 

I N order to obtHln more exact llgures 
I wltli the sun's motion tlinnigli space a 
liar problems, astronomers are measnrlm 
and direction of a great luiiulK-r of star 
the ti'legniph isdos along a nillioafl frar 
rapidly Imckwurd as ■vse move forwaid 
The fact that these stars have motions 
complicates the case consldcrabU. for the 


hut also In relation to each other 

The motion of a star natiiriill.i resohes Itself Into 
two parts' (Mie meaHured along the line of sight repre¬ 
senting Its amount of ap[ir<mch towjird ns or Kh retreat, 
the other measiireil at right angles to a line drawn from 
the star to the olisenei 

The first of thisie motions Is measured li> a study of 
changes In the star's siieclrum, the •es'-oml hy (sim)Mrlug 
Its iKisItlmi ns iaensure<l a's-nrateh iit dales mant 
years apart. 

The velocity of a star M-enis to Is- a factor of Its 
effective age Unlike our ordinal\ hnmaii exiierlence, 
the B|S*©d of a star Increases with Its ndviutcliig years, 
and in the wfilrl of sidiert-s alsoe us it Is the young 
who oannot keeji the iwct> 

The average veloclt.v of stars ranges from about 0 kilo¬ 
meters, or ls?tw’een three and foul miles, ihm ms-ond for 


141, Ifib, 1711, IKti, .H« amt 
aid, the highest stansl ,\et 
These higli velocity stars 


iietimes desertlH*d as 
seem to Im- ipilte 





\ond the control 
of the universe si 
of file entire kno\ 
wholly Insutllch'ut 
through SISKS' 


Infinite (llstiims> ami isisslug llirongli a stellar 
system containing one hundred million stays 
each five times as massive as om sun and dis¬ 
tributed tliroughoiit a dIsk-Ukc splierohl of 
certain extent cannot cmsssI 41) kllomelors 
|ier second Yet the star "(iroombrldge iSIiO" 
has u speed nearly nine times this value, and 
the massive star Arctnrus has n K|ieed proh- 
ably four times this value 

If existing velocities owe flielr luagnltudes 
to tbe gravitation of ttm system, the quantity 
of attracting matter in the whole stellar sya- 
tem would have to be at least eighty times 
that aoaumed by the < alcubuious of Brof. 
Newcomb. 
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liclm on •ubrotta of tinn 
e artlctea inort, ami tli 


The putpoee o{ thU /uacNul ia lo 
eimplp, and iiitri lelint/tu, the voittln 
tt/tv hnowlvUtJt and iudueltial uchivvi 

The President and Our People 

A 8 our reudpi-a very >\ell Know', during I In* li(*afl- 
reiidliig NtrutfKid wlilcli Iium Imnn tiildiig idiicf in 
lOuroiH' diiriiig then** nmnj inontliH, tlu' Siien- 
■ijuric AMKHiCAN ItiiH tuuliilHliieil all nttltudr- o( iicutrul- 
ity. It haa endpHMirtMl to follow out atrlctlj tin* liijiiiif- 
Ikin of the I'realdeiit at tlio outbreak of ilie wai It 
fias wltiiewaed wltli coiieeiii and with ft*elluKH of lioiioi 
the niaiij acta wliieli hate been eoiiiiuilted lit tbe iiutne 
of war it liUH fell (blit it wuw the laiit of ever.t .\merl- 
cuit citizen, hovtevei, to letialii lioin vlnrwlng aii.y 
active jiarUsaiiNlilii In llilh cilsls J lining llie la«l few 
we<*kH, howeter, tbe niiline of (be will liaa clntiiged, and 
not only fhe feeling bill tin* ileiunnd foi a hIiIcI luoial 
rieutralllj Jiun been disturbed b,\ ceilaln hcIh of tbe 'len- 
lotilc allies, wlik'li tniinol ire ekciiMisl oi luillluled We 
ufiT, of courst*, lo (lie atliieks wtilcb have been made 
ui*oii Mhliiplng of neulrul initloiiH Sblija of the Unlled 
8iuleN, Holland, Sweden, and .Noiwa.t bate been nuiik 
wlthnut warning, and the ttiig of these eountrles has been 
iKi luotirction aguliiNt theae acts of de|u<slu(iou '1 he 
lasiple of tliia countrj hate tlewed with the giutest 
anxiety the apparent aysteuiatic inrlii) of the Ueruian 
government to caii.v out Its Iniiierlal will Irrewpeetlve of 
the rlghta of nations or of litdivlduals The liorror fol 
lowing tlie sinking without wariilng of the ' Idisltuiila" 
only emphasizes tlie slns'king thuracter of tlie situation 
Has this ceased to be a wat of army against army and 
degenerutisl in a war against clvlliaiis and women and 
children, no mattei of what nutioiiality ? 

This is the llrst liistaiice In the lilstoiy of mankind 
whei-e a regului liaiisatlantlc lliiei, tilled with clvtltaus 
of many natiouulitles, has lieeii delibeiately aniik on the 
high seas, and this act was (ominitted, not after allow 
Ing Iniiocuut women and children to escape lii lifeboats, 
hut wantonly and wickedly without allowing Hie vie 
tiiiis of the weapon of destruction any chaiicc foi their 
lives. It cannot Is- claimed that this act was tlie iiie 
siHinaible whim of the conimuiidei of tlie submatine, 
fill an Hilvei tlsenicul a|ilH>aiisl In tlie Aiueitcaii jness 
prior to tile Kiilllng of Hie J.iisltuiilu" vvarnliig i>as 
seiigers against sailing on the high seas It would 
seem evident from tills warning Hiat this liorror is the 
result of the delllsTiitc iiollcy of the liiijaTlal will 
During the flist montbs of the war tbe Imirerlul gov 
einmeiit sent its aiiologlsts to this country to try and' 
e.Tplaln away tbe crime against Helginui and flic wiiii- 
loii destruction itf some of ihc choicest works of uit of 
Kurojie, but tliclr iiigiiiiiciils and )ileii,s fitibsl to toii- 
Vluce, because oni imoplc fell tbal such matters could 
not be solved by tlie Hiumb iiile of n lawyer's brief 
Our jsHiple do not aei-ept us a mandate the claim that 
"war Is wai " Uhey have Hie highest lesiiect for ainl 
ts'llef In the Justice of iiiteriiatloniil law, but such a 
code lias llnilfurloiis wbleb do not liarnioiilze with the 
Ideals of the Anierlenn is-ople, who leiill/e tliat tliere is 
a higher law—the law of buinanliv and elvIllziiUoii - 
which is being outraged and tiiinipled u|ion And it is 
for that reason, and In spite of Hie (aim and generally 
neutral attitude of the American jiicss, tliiu underneath 
there has been a strung cuirent <>1 opliiloii among the 
American people, ’wliloh ulisolutely condemns Hie meth¬ 
ods of war now ladng eoudueted by ibe 'J'eutonb allies. 
The ScutwTirjo Amrbican wishes to enter its piotesl 
agalnat these acta. It fears for the future of dvlllza- 
llotj if Boch acts |ii#accepted under uuy plea which 
does violence to the accepted codes of warfare 
111 this country there are some 10,000,000 of American 
citizens of Ueman Wrth or German desowit They may 
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timg niMjtaNid j^nidliMble MiriM to the copfie.oC ^ 
Uahm. 93ter fora an Integrai |«rt ot our body {XiUttA 
H« would be a poor thlat, Inde^ who would begtaidga 
any native-born Gorauiu the love of the country oC hlB 
birth, but to such, aa well as to native-born Ameiieani. 
who have become imbued with the American spirit, we 
would appeal in the name of civiliaatlou and humanity 
tiiat some effort be made to bring borne to the friends 
on the otlier side a reallantlon that the methods of war 
now being followed are entirely out of keeping with 
the Ideals of Uberty and the rights of humanity which 
tills linited Htates of America bolds a.s Its cherished 
IMissessloii A grave ri-siamslblllty rests ufwn the Presi¬ 
dent of (he Hnlted .SUtes at this crisis It Is a fortu¬ 
nate thing fur the ia>uple of this ITulted Ktatee that they 
have ul the liead of the Government one lii whom they 
have every eonUdence, who all through this long and 
luiliiful struggle has sliovvii u wisdom, a patience, a 
conscieiiHousnces, and u hlgb-mindeduess which have 
evoked the admiration of all American citlieus. The 
rigtits of our citizens aie lieing abused, the rights of 
humanity are being violated, and what course is it pos¬ 
sible fur us lo assume!' Tills we leave In your handa, 
Mr President It is ugaiust the tradition and the un¬ 
written law of this land for us to engage in any Buro- 
l>caii eontllct, the policy of uur Government for the last 
one hundred and twenty-live years has been so shaped 
that we are not prepared to engage In such a coudlct; 
It Is not om purpose or our wish The establishment 
of a large standing army is contrary to the spirit of 
our tHKiple We have iieillier Uie army nor etjalpment 
neecssary for war, even did our wishes Incline us in 
such a dlri*cHou, so that such a policy is hardly to lie 
eiilertalned Giir fleet would la- of little, If any, service 
III tills liivisihle marine warfare. We are content to 
leave in youi liands, Mr. President, tbe shaping of the 
course w’liR’li this great nation should pursue, feeling 
that the rights of its citizens will be fully" protected, 
and that its repuiallon for honor, for fair dealing and 
dignity will not Is; allowed to suffer 


To tbe Hon. Josephus Dnniels, SecreUry of 
the Navy: 

W K liave received from you a copy of a letter 
written by you to President Garfield of 
Williams College on tbe subject of the pre- 
puitaiuess of tbe Navy, and In your letter of transmis¬ 
sion you state that it occurs to you that we would be 
Interested in this lettei 

'J'he letter dues Interest us exceedingly, partly as a 
statement of the evcelleot work which has been dune for 
tbe Navy under youi administration, but far more os a 
revelation of tbe spirit in wliicb you are conducting tbe 
duties of file high office to vwhlch you were called, and 
vvhicli you now fill 

We iiave read your letter through more than once, 
and very carefully, and we have to confess that the 
strong impression left upon our minds is that you are 
more concerned fo jirove Hist the work done under your 
udmliilsiriitloii In tinildliig up and improving the Navy 
lias been su|K>riur to that dune under the previous ad- 
mliilsiruiiou than you are to show whether our Navy 
is III Hie condition of strength and preparedness rela¬ 
tively to the other iiuTles of tbe world which the present 
Very serious Uiternattonal situation demands. 

To bring home to your mind why we consider that 
your jiolnt of view Is rather the narrow political than 
the brisiilly patrlvitlc one, we (juotc from your letter. 
Von say "What Ims been done sliiee Wilson's Inaugu¬ 
ration to make the Navy stronger, in ships. In ammu¬ 
nition, III rallies, in torpedoes? These guestions are of 
the utmost importance lAit me answer them briefly: 
Pirst as to tbe ships During the last two years of tbe 
Taft Adinlnlstration, Congress authorized tbe 
tioii of two dreadnoughts to cost about fl3,00u,000 i 
During Uie first two years of tbe Wilson 
Hon, ii[H)ii my recoiuroendatlon, Congress authorized tbe 
construction of five dreadnoughts to coitt about |14,- 
000,000 each (We cannot forbear to remind you. Just 
liere, that one of those dreadubughts was secured at 
tbe cost of two exiatlng battleships of our Navy, the 
•Idaho” and the ''MiBslaBlppl,” which were sold to 
Greece.) “Stated In dollars, the Wilson Admlolstratjoo 
in Its first two years iintboiized tl70,(ato,ooo to be spent 
on the chief fighting force of tbe Navy as against PU,- 
000,000 authorized during the last two years of Taft’S": 
and so forth and so on 

Again, speaking of submariiiee, you say; <!Tbe Slkty- 
thlrd (^ngn*ss elected with Wilson adopted my recom¬ 
mendation to give us all tbe money It could for subniii- 
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iwobltta. yoo soy that one ot 
leuftb of your totter la; 
ignorant of tbelr itnorance, uui m 
reasons, have busied themselvoe with 
tile true condltloos of the Nery, tlMa'Ay 
good people to fear that the Navy Is mt’ 
post, the stroigj, effective, right gm of t)w 
Is It to be Inferred from such a sthttaMli^ fiau 
are of the belief that no one con crttldiffi ilW WWAl 
pollcj of your administration exempt frwB iidltttort Ij^ 
tlves? • - 

The Inteieat of the SciaNTino AuhtlOA^, tUkd t|lf 
every Journal, technical or otherwise, in tte ObIM 
■Slates Navy, and the Intereat of 00 per cent <ff tlM teitt* 
sena of this great country in tbe Mavy, is a p h i rtsft te 
<me, and it haa nothing whatever to do uftb po liftoi. 

Tbe Amorican pubilc cares not one Ja( itW IftOe 
whether the Wilson AdmlnlsttaUon or the Taft AUglh- 
Istratlon or any other AdmlnistratJou has dOM aHWe or 
leas than preceding or following AdmiiiialMitloMi lutv* 
done, but It does care very much, indeed, wbtfOim the 
party in power Is taking a broad and i 
view of the situation; whether It la i 
build our Navy up to a condition of stmngth nnd hoop 
it in a state ta preporedneM, which wiU onghlo ft to 
safeguard the vital Intereeta of thla oouatiy. 

Fur many years tbe ScucBTiric AunaioAH hM etoimed 
tliat Ute root trouble with the Navy is that th* does* 
Hon of approprlstioiis has been made a poUttcat one; 
that Cuugrees. iustead of regardlug the matter ot 
naval and military preparatiou aa a vital ana to be 
placed far above all parly pohUca, hag preferred, year 
after year, to throw the recommendations of ita naval 
experts into the political bog, to take their chaaces With 
the Pension BUI, tbe Biver and Harbor BUI, and the 
whole of tboae purely local and indlvldaal questions 
which make up the contents of what, itot very eigihotit- 
ously but very aptly, has been termed the “iV>rlt Barret, ’ 
Whether Congress may realise the fact or not, theca la 
no doubt whatever that the nation at large has await- 
cued to tbe tact that our naval and military forces are 
totally Inadeqnate for the onerous duties whleh are 
liable at any time to be laid upon them. Tbe American 
pec^le have learned tbe lesimu of this terrible Buropean 
war. They realise that the question of adequate arma¬ 
ment is one affecting the very life and itoath of the 
nation. We believe that tbe whole country is in a frame 
of mind to treat this questluii as such, and we are per¬ 
fectly certain that the very last thing that they care 
about, or wish to hear about, is whether the Wilson 
Administration or the Taft Admlnlatratlon spmit tbe 
larger or the smaller number of dollars and added the 
larger or the smaller number of ahlps to uur naval 
resources In a given length of Ume. 

Somebody has deflned geniua as the posseasloB of a 
strong sense of prcqwrtion, and we cannot help but feel 
that In thla hour of atrera and danger there la m strong 
call for genius of this stamp. 

Chuoluidfaig and the Weather 

T he wet winter in Europe has brought forth tbe 
inevitable suggcstloii from many quarters that 
tbe caiinuuading Incidental to the war had some¬ 
thing to do wlUi it Tbe excessive rainfall, as onm- 
pared with tbe normal, appears, however, to have been 
greater In tbe British isles than on the Oontlaeat; iu 
other •words, not only at a couMiderabie distance from 
tbe nwlii theater of war, but also to Windward of "ft. 
Britlab rainfall during November to February was 
about flO per cent abovg tbe normal. Aa to the Oooti- 
nent, Oamllle Flammarlon points out that October, 1914^ 
was a dry and sunny month, In stdte of tbe tretoendoBg 
battles then in progress; that the rainy periods darinff 
the winter (>olDclded —exactly as in tbe. piping ttmsa of 
jieace—with the advent of cyclonic dlaturbsnoas frmi 
the Atlantic Ocean; aitd that tbe recent rains ai« bgf 
no means wltboot precedent is normSl ttmes. She 
v^rau astronomer cautiouslly adds, however, that Wh 
must not be hasty in drawing ootidusloiM etthsr prb 


Coaerele Oaaeawter Werk,—IWnfowed eanmwiie Is 
now eomisg into sneoessful use in the eOfOihN^iifh^'^ 
gasometer baatos. A reoent exaaqito of.tiffi 
etnpmte ayetom is noted In a cirouiiir 
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Taft? -Twelve snimuiripes to cost 17,058,986 W«w 1# ahiMtt W feet. «d 
authorised." , > tto. «>u>— to 

And again, under tbe beadlag of "The Savings •. 
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fected,” yon aay; "Doritig the four yean of 
|21,928A72 was aimropriated by Congress for Um , 
viork ahme of shore atatioiia Two naval bltla hgf« 
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I p till ^l -'toiiy' ««i «W« tb*ofi<» of modem 

in BMkIwisJ i» riowly 

j N'BilW« )llld B li.>"*ri>e MtOnldunent which 
Wii ',ifcmMJaif. ^ df«irm«tu were able to 

hoflA^ Ov^ 2 n^ • of over S» mile* wm 

<> ui>itw«t #^17 U» th» W public; tor military men, 
«itd jpWjiedliKiy ArWlterii^ hove tone known that it 
mH flMnii V> throw' «b^ to a dietaaoe of 20 and even 
Sb tailto ^ WM eoiuMnred dwinble to do »o. It U 
pmh*^ tl^t neUber the 0ermaii laji-inoh, mw the Au- 
Btttoa latMhfQn WM twndjtw Blither of tlwM ^ 
eov^wajr ma^. Mom than Ukely a 12-inafa naval 
imee of Older, ^oftoalibet pattern waa used and 
fired tA a atiide 9 ^ elevatioa, 

tlto Now AM«Bi|rt at the OardMtaUaai—Tfaa new aU 
taniit tobkeAliw way through the DardanellM by a 00 m- 
Moad a ea a pd «btad attaofc ia more in aooordaaoe with the 
eatid^^iad taotios of (oeh warfare than waa the Ant 
attempt to hatter a way through from the aea. It le 
poatible that the Turkiah battoriea idong the Straits are 
no batter provided with defensea agamat attaok from 
toe land tole than are toe defenaM along the coast 
of thh United Statea. In toat ease, if the Allies have 
aufihdaot foroea avaitahla, toe forta will be taken in 
revene. If the line of forta on the European aide b# 
oaptorod, toe task of rednciBg tbeae on toe Asiatic side 
will ba greatly simplified. 

Amartcan Maekankal Traamort.—The Allies are be¬ 
ing BttppUed by Ameriean engineering flrtni with large 
quandUea of mechanleal transport. A oonaiderabie 
piwtioD of toia U of toe type In which all four wheels are 
availitole for traction and braking. The advantages of 
tohi type for war conditiona ace obvious. Not only can 
theas machines operate auooessfuliy on broken and yield- 
itaC ground, bat they can take inclines which would ^ im- 
poaaibts for mechanical trsmsport of the ordinary type 
with roar-whoel drive and frcmt-wbeol steering. These 
nuwdiinM have proved to be very servioaablo on muddy 
and brokm-duvrn roads suoh u are eneountored in 
Flanders and in Poland. 

A War of ArtlUerr.—The present struggle in Snrope 
is a war of artiilery; to the side which can produce a pre¬ 
ponderance of artillery and an excess of ammunition aup- 
ifiiea toe vietory will belong, other things being equal 
Only tboM who are present on the battlefields of Eura|w 
can form any adequate idea of the enormous expenditure 
ot ammuaitioa, and pnrticulariy of ammunition for field 
guns and bowltsers, which is tiddng place. In the House 
of Commenu, toe Ohancelior of the Exchequer recently 
stated that during the battle of Neuve Cfaapelle as much 
ammunition was expended as waa used during the entire 
Boer war, which hitter lasted for two years and nine 
montfas. The Neuve Cbapelie battle front covered only 
a few miles, whereas the whole fighting front in all the 
theaters of the present war must total fully 1 ,.’M )0 mile*. 

KafBns of German Snbmarlaea.—Aooording to an 
abstract in an article by a Qernum officer, which appears 
in ftaaiata UanUima, the number of Qamian submarines 
at the opening of the war was 37, and adding those sinoe 
eompleted the number would now be 36 if there had been 
BO loaaea. New units have been laid down, also, and 
thoee bnilding for foreign governments, were, of course, 
taken over. It u elaimed that the water-ballast tanks 
are filled with oil when the boats start on a long cruise, 
and the article states toat an hOO-ton submarine suoh as 
‘‘U-47”, one of the latest to be put through her trials, 
eruiatag at 8 koota on the surface, would use 10 tons of 
oil funl for every thousand miles. The boot is credited 
with a normal supply of 50 tons of oil which would give 
her a nuUiu of 5.000 miles. If, a* the writer suggests, 
toe watar-ballaat tanks areaitUIxed for oil storage, the 
raditu of aetton would be evau larger. 

Sbpdadi Gom m Batttaaldp*.—The fact that all the 
luwtd oagagemeata between the larger ships have been 
fouf^t wtto btaivy-oaiiber guns at the kin||est ranges 
at whioh toM* guns ooutd be uaed with effect, has once 
mere brought to the fhmt the pwoonial queatioo of the 
atohoAi^ battariqa of wantoip*. When Sir John Fisher 
broqiAit out the tret d r eadnou g ht and toe flmt three 
tytt^SMumiaMa, he left out the SMoadary armament ai- 
M|pelh«ri «Ml mveml ef the stupa wbiefa followed them 
ean^ netoihg iMavier ttwa is-poundem and 4-laoh 
l|tata ta thair iwMm^^ry hattorieb. In the big engage- 
athohl «jr ^ pthwtit ipettwUng the fight off Chile, 
at the hmend eroiaen tor the greaUnr 
Unto «et« e«t of raaifo, amt toe fi.3,12. and 
Saperieaee had in toU 
th«k fit in»fi»Ae4MM,t..dwtroyevii «« 
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laeiri. nMEte mSHSM br Dm 
' I lor ^ purpoM of itnproidag 
nm^oiti and ha af M nonditlOM b China, glvet promiro 
at doing itteabnbtolo gfiod b a eountry wha«, aside from 
toe medioat mtaaloBaHea, toere have been heretofore very 
few nqiresentativea of nwdero medical anienoc. The 
first task of toe iMard will be to develop medical eduoa- 
dofl in China, and to this end six fellowships have been 
established to enable Ofaineae students to take medical 
courses abroad, b order that they may ultimately teach 
medicine in their own country. 

The Soutbera Oeeaa. —^According to a nolo in the 
Oeographuud Jownal, this name has lieen recommended 
by the British Admiralty and formally adopk^i by the 
Commonwealth of Auatralb and the Union of Houth 
Africa to designate the whole oceanio zone encircling 
the globe south at Austradb, Africa, and South Amenca. 
This name is, of eourae, not new, but it is not to lie found 
in bppinoott’a Qaoettoer, and has been used in a merely 
tentative way by many geographers. As the Admiralty 
mentionB the Antaretio eontinent as the southern bound¬ 
ary of this body of water, no room ia left on the map for 
an “Antarctic Ocean.” 

The Siberian Sos Eenta.—Progress in the exploitation 
of the steamship route to Siberia by way of the Arctic 
Ocean has been reported from time to time in Ijtoye 
eolumns The Ameriean oonaul-genoral at Moroew 
statee that interruption of other trade routes by the war 
will stimubte the use of toe Arotie route, and that ex¬ 
tensive preparations are now being made by the Siberian 
Assoobtion for Shipping, Trade and Industry for the 
shipping season of 1915. Hides, flax, hemp and other 
raw materials to a value of $600,000 will probably be 
sent by water to England. The association is building 
a settlement on the lower Yenisei 

Sheep-kUUag 0«gs sue said to lie the chief cause of the 
marked decresMe in the number of sheep kept on farms in 
the United States, exclusive of the western division. 
During the period between 1900 and 1910 the total num¬ 
ber of sheep in this region decreased by more than 
8,900,000 h€^ in spite of favorable market conditions 
The problem of the sbeep-kiiliiig dog is fully discussed 
in Karmers' Bulletin 652, just issued by the U. 8. Depark 
menl of Agriculture. In this bulletin it is pointed out 
that the moral effect upon persons who have witnessed 
the depredations oommitteil by dogs among sheep is a 
more serious factor in the situation than the actual dam¬ 
age done. No farmer oontemplating the raising of sheep 
is likely to venture on the enterprise while the flocks 
of his neighbors are continually meeting reverses through 
the attacks of dogs. The annual loss from this cause 
in 36 states ia estimated at 107,760 bead. Slieep-killing 
dogs sometimes work singly, but mure often in groups 
of two or three. They do not limit their attacks to the 
flocks in the immediate vicinity of their homes, but travel 
for miles in all directions, spreauling destruction in the 
flocks with which they come in contact. Some dogs 
simply kill one or two sheep in a flock, while others con¬ 
tinue the attack until all the sheep are either destroyed 
or crippled In many cases sheep are simply cliased 
until they die of exhaustion. Most of the farm states 
have dog laws, and nominally provide some compensa- 
Uon for the sheep destroyed, but these laws are generally 
morn or loss inaflective. Improved legislation and the 
more general use of dog-proof fenoing are suggested as 
remedies. 

The OlaMiBlBaUoii tg Gbeetaat-bUght Fangns by 
Wind is fully diseussed by Messrs. Heald, Gardner and 
Studhaltor in a reeent number of toe Journal of Agn- 
euUurai Roitarch, This method of dissemination was 
first suggested by Murritl in 1900, though he probably 
had only the t^maoaporoa in mind. It has not yet. how¬ 
ever, been deiMnataated toat the pyonospores can be 
carried on in this way. The studies of Rankin revealed 
the fact that under moist conditions the asousiiures 
are shot furotbty otft into toe air, where they can bo 
caught up and earried to eoiuddernlile distances by the 
wind. Subaequent htveatigationi showed that vast 
numbers of the aaaospores are thus thrown into the air 
, during summer rains. In order to get more deflnito 
information regarding this means of infection, the 
writan above nwBtkuad oanied out observations lu a 
badly d hm aM d rdiaatoat coppice near West ('hestor. Pa , 
during toa tBsntoa of August and Heptomber. To 
determiDe the preaenoe of spores of the chestnut blight 
in the air at pa^idar Hmes and ;flaces a series of ex- 
pusuN.piatea waa made, while the numlier of sporeu 
present'was detaendnad by the aspirator method, and 
otbw taeta WWW eartisd out. The general result of 
these inqviriwi l*,«tatad M follows: “Ail of the ex- 
perimetita potoi add wind transport of the asoos- 
pofiw of tlta ebwtottVbUibt fuugiw as one of the very 
bnporiaat metlwAi of diwidmlDatioa and substantiate 
tita e^utotaia «f BaokiD and Anderson. It oan umv 
be Mid with fibUMtie eartainty toat following eaeh warm 
ndn qt ahSr amniWlA .aaeospeces are carried away from 


4$ liiwa MOttbers. During dry period* 
I af Moospores does not ooour at all 
or afadu to a veejr fitinhnum.” 
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.Ndval nytag MarWae.—Patent No. 1,183,461 to C. 
A. Worfel of Grand Rapids, Mich., is for a flying ma- 
ehioe having propelling wings which swing and have a 
limited rotary raoveincnt, the parts being so correlated 
as to secure a turning of the wings on tlieir shafts when 
at one end of their swing iin<l to turn them reversely at 
the other end of the swing, the wings being so inclined 
during the swinging movement as to propel the macbiiie 
and also to sustain it or cause it to rise 

Parrots and Aeroplanes In the course of ilie jiresent 
European war it has been nolieed that parrots work 
themselves into a stak' of luk'nse evcitem, nt and si ris'ch 
loudly on the apfiroaidi of an aeroplane, even before the 
latter IB visible to human eves A numlier of this*' turds 
were placed on tlie P2iffel Tower and other siiitahli' points 
of observation in order to test their iildity as sentinels 
Unforlunali'ly, however, they are' iinalile to distinguish 
between friendly ami hostile aireraft 
' A Gammeler Flying Machine Patent-11 (' (lam- 
meter of Urateiiahl, Ohio, has secured patent No 
l.UW.OOO 111 winch wings arranged at opisisite sides ot 
the ma<'hine are pivoted alxiut niidwav hetwisui (lieir 
ends on axes piarallel to the line of travel ami these wings 
have their front edges stiffened and their rear Hges 
flexible so there is a propelling tudioti for the full width 
of Ivoth wings on each stroke, th<' wings Iwing oseillaled 
simultaneously alXiUt'their respei'tive axes by eonlieel ion 
with the driving mwhatiism of the maehine 

Life Saving Parachute.-A life saving iiareeliiite 
has lieen patented m which a device that may he worn 
as a garment has a flexible overhanging and relalivelv 
wide skirt hand seeiired Ui the liody portion at a point 
near its upper end ami beiieatli (lie arms of thi wearer 
and flexible slays are s<eure<i to the lower end of tile 
body (Mirtion and to the outer edge of the overhniigiiig 
band so that as tlie wearer descends Ins dowuwardlv 
extending legs will <ij>ernle upon the stays to hold llie 
liand at its outer isiges so the Inttiw will expand and 
opi'rato as a paraelmte The paU'iit No l,l.'if,92‘4, has 
been issikhI k) II (’ Urul)a<‘ker of Saull Hti Mane, 
Outano. Canada 

Indications of Important Improvements.— Speaking 
of the importance of inereaKiiig (hi' rangi*s of speed of 
aeroplanes a‘-peaker at a riHwiit ineulmg of tlie Royal 
Institution, i>mdon, brought out tJie fact that 111 1912 
the C'ody meehliie, wlnoli won the militarv prize for that 
year, had a maximum spis'd of 72 miles and a minmiuni 
of 4H miles—a range of sjiced of .id per cent 111 1914 
a Sopwith mai'hiue had a maxinuiiu speed of 92 miles, 
while Its minimum was iJ7 miles, llie range being 60 
per cent lu tins eonneetuiii it was noted that alts'i- 
ing the shaiM' of the wires on the uiToplane I'nim 
round to oval--hod brought alioiii a reduction from 10 
to 12 |>er cent m the liorse-power reipiiied for flying at 
70 miles an hour 

An Automatic Stabilizer.-Patent No I,ld.i,.')59 to 
C. U Oreelev has for an object to provide an oi'roplane 
which shall possess inlierenl, aiitomatii stability or 
balance independent of the skill of the ojs'rator, and 
which shall bi' eiitirelv free from anv devices riH(uiriiig 
manipulation by tlie operator for that purpose In 
Ofieratlon the aviator sets tlie supporting surfoi’es sub- 
Htantially horizontal, and tin' proi>eller draws tlie ai'ro- 
plane forward on i(s wlieels When siiflieieiil s(Hsid ig 
attained, the aviator tills the supporting surfaces back¬ 
ward by means of the eoiitrolling screw, and the aeroplane 
rises bodily and nun kiv, since all the supixirting surfaces 
on' RUiideiily, rather Ilian grailiialK, plaeeii in position 
of their maxwniiin lifting power 

Firing Between the Propeller Blades. It is said to be 
qiiiU' a trii'k to o|s'rale a mai'liine gun from an ai'roplane, 
a-s must )>e eonslanlly’ done fnun the iiiilitarv m roplanes 
in the war region, but it is often ilesiraiile to flri' direetlv 
ahead, which siwnis imimssible with a Iraelor maehine 
on account of the liability of putting the pro|H'ller out 
of commission It is n'lxirted, however, that a Germau 
mveiiUir has devisisl a seheine for gearing up the trigger 
of the qiiiek-flrer with the engine in such a manner that 
when a (iroiadler hlasle is in line with the gun a lock pro- 
vente a shot from being finsl imlil the blade has poaKul 
out of range Thus a[ifiears to be a most uncertain 
oporatioii, but it is slal<sl that K (larros, llie noted 
French flyer, has a svh'H'I mellKxl of his own bv wliieh 
he auoeesafully |H'rforms the feat 

Sky Periacopag. - In the cities of Eurois' that aro 
liable to lie visited by y<ep|>elin uir ships the watchers 
on the liHikoul for raidiiu; craft have suffensi from stiff 
necks, and also eye strain from long eoiUinutsl ga/.ing 
at the heaveus to ds'leot hostile aircraft, and to meet this 
difficulty optK'ians have devised a sjxs'ial form of skv 
periscope This ingtrunieiit is const riieti'd on the same 
general principles as those used by submarines, and the 
type that has Imwii *o widely adopted for use in the 
trencheg on land The devitw is a himiile arrangement of 
tnimirs tliat the watcher can hold in Ins hand, and which 
enables him to scan the entire vault of the sky while 
looking down in a convenient ami natural imsition It 
haa lieen found so convenient that a much better and 
more coutant lookout i« maiotameii. 




Marconi’s Wireless Telephone 

By J. Andrew White 

PLKKT of war vetwels Koine into action with the 
admiral tranamittlng ordcra to hU captalnn by 
word of mouth is the lotwt wonder promised in wlreleaa 
communication Kollowlne many rumora ttiat a prac¬ 
ticable wlreleaa telephone wan l)elnK (juletly developed 
by Marconi, definite Hnnouncement haw Just been made 
that the Italian Na\v hua adopted the Inatrumeut and 
the Itrltlah Adnilraltj has lieen conducting testa aboanl 
RngllKh veswda One instrument has already arrived 
lu this country and communication has l»een establlsbe<l 
between New York and rhlladelphla. 

How great will be the distances spanned la not vet 
deflnitelv stated, but it Is re|H)rted that Marconi has 
expressed eontldenee in his atdilty to transmit audible 
speech across tlie Atlantic by multiplying the itower 
and modifying the design of the present ai>paratU8 It 
Is possible that this feat may be ac<>ompllshed when 
foreign conditions are again adjusted to normal. It 
would not l>e, as generally refwrted, wholly a scientific 
demonstration, for rts-ent developments have given to 
transatlantic wireless telephony apparatus that woukl 
make it commercially practicable under ordinary busi¬ 
ness condltlotis. The short distance wireless telephone, 
liowever, will not wait for the end of the war. It la 
exijected to become evailable for commercial use within 
a few mouths and will liave a guaranteed range of at 
least thirty miles l»etwe«-n shliw at sea carrying aerials 
100 feet lilgh and with LflO-foot span between 


dry cells connected in series give the high tension fiOO- 
volt current iie<"eHsary for the vacuum of the trans¬ 
mitting valve. The usual value of the vacunm current 
being from 10 to 20 mllllamperes It is sufficiently small 
to make practical the use of dry cells for intermittent 
purposes 

Through tuning, as in wireless telegraphy, it is pos- 
sllile to select the particular receiving atatlon wanted, 
and adjusting to the scries of waves emitted, exclude 
all other stations which bapiten to be sending within 
the range of Influence at the same time 

Edison Submarine Boat Storage Battery 
By Herbert T. Wade 

HE extensive use of Mibmarlneis in naval warfare 
has directed attention to their wealtnesa aa well as 
their strength and usefulness, empbashted perhaps by 
the recent and tragic disabling of the Vuited states 
submarine “F-4" in Honolulu tiarbor, with the loss of 
its crew. A submarine, when operating below the 
surface, naturally cannot make use of a gasoline in¬ 
ternal combustion motor to drive its propellers, but 
employs electricity from a storage battery; therefore, 
any Improveraeuls working for increased power and 
efficiency in the storage battery must art t<t the advan¬ 
tage and safety of the aubmarine. Increasing both the 
facility of its operation aud Its radius of nmler-water 
action from its present limits of about 1(>0 miles by 
some fifl |s*r <-enf and reducing materially the danger 


of asphyxiation of the crew. In a submarine, ecottomy 
of weight and space, contamination of breathing air, 
the neceeslty for ventilation, care of the eelhi, and rite 
durability are peculiar and special conaldefatimM. Un¬ 
til quite recently, the type of accumulator ratpIoYod 
was the familiar lead-sulphuric acid storage battery 
with tande^ plate, open-jar oonstmctlon, with hard 
rubt>er cella, housed in a lead-lined battery tank. With 
such an arrangement not infrequently the electroJyte 
would be apllled, and so care Is exercised to prevent the 
angle of diving from running much over 15 degrees, 
and to maintain as level a keel as poeffible to avoid 
spilling tbe acid, fur should there be a break in the lead 
tank, tbe aulpburic acid would straightway attack the 
steel plates of adjoining ballast or fuel tanka or bolk- 
heada Furthermore, in the presence of snlpburic add, 
aeawater is decomposed and chlorine gas with its 
dangerous fumes la produced; while tiw acid attack¬ 
ing the gasoline fuel tanka, naturally may lead to the 
escape of gasoline. Both the chlorine fumea and gaao- 
line vapor are not only disagreeable, but poaltlvely 
dangerous Thus on the United HUtes submarine 
In the autumn of 1914 while at sea on her way from 
Newport News to New York, the escaping chlorine 
fumes seriously affected the crew despite prompt meas¬ 
ures for their relief About the same time, when the 
battery tank of one of the D submarines was inspected, 
it was found to contain gasoline lu substantial and 
dangerous amounts as a result of the fuel tanks bdag 
eaten away by acid. Consequently, tbe elimination of 
lead-sulphuric acid storage cells on a snb- 


Unllke the wire tcictihonc with Its slight 
dlaphrngui distortions of the vol(V, the wire¬ 
less liistruiueiit reprfsluces remarkably clear 
8i»eeoh, iiiid, If preferretl, si>eech of equal 
quality but (oiiNldcmbly stningei than that 
obtuinetl with the wire telephone 

The wireless transmitter consists of a spe¬ 
cially constructed \ulve which controls the 
current and Is shunted with condensers and 
self-induction colls so as to pnsluce a con¬ 
tinuous stream of oscillations The fre<iuency 
of those oscillations Is controlled through the 
variable elwnlte <-ondensers, shown lu the 
illustration lu front <if the trausmlttlug 
valve Tile oscillations of wave energy pro¬ 
duced by the valve lielng continuous, of high 
frequency and of (smstant amplitude, no 
Nunnd Is heard In the re<-elver, even If the 
latter Is placed hut a hundred yards away 
The variation requlrisl to transmit the 
tones of s|)ee<-h Is secureil by means of a 
microphone or sound mugnltlcr, a method of 
connection with which i»erralts this tnstni- 
meiit aud the receiving telephone to be placed 
in the captain’s quarters or ebart room while 
the apparatus Itself remains In the wireless 
cabin. The change-over switch may also be 
controlled from a distame and with one ojier- 
ntlon it switches the Instrument from talking 
to llsteiilng poMlti|5l. 

An aO-amperp hour accumulator Is pro- 
V Ided for tbe Tow voltage current used to bsat 
the fllaments of tbd valves and four cases of 




marine, and their replacement by a battery, 
where the electrolyte does not attack, but 
actually preserves steel, and where the elec¬ 
trolyte eaii iH* mixed with seawater wiOiout 
dangerous effect. Is naturally a dlatlnct ad¬ 
vance and advantage. 

The fundamental principle of the Kdtaon 
storage battery as now being Installed on 
a United States submarine, in which these 
advantages are roallscd. Is the oxidation and 
reduction of metals in an electrolyte which 
does not dhwolve tbe metals aud will not otan- 
blne either with them or (heir oxides. This 
electrolyte when decomposed by the sctloil 
of the Iwttery is immediataly reformed in 
equal quantity, and unlike the sulphuric held 
solutkm, b«, therefore, practically coBktant, 
without change of density or eonduottrity 
over long iveriods of time. The aettve -ele¬ 
ments of the battery are nickel and JWh* 
employed not in tbe form ot metal, but as 
nickel hydrate and iron oxide, oarrM iB 
perforated isxjkets or tubes. Tbe eleotiBlyt* 
is a 21 per oont soluttou of potaskluai hydhait^ 
with a smaH amount of Ittblutt hydrate 
ed. As only a small quantity of Um rieo- 
trolyto is necessary, this pen&tte a vety «lose 
proximity of tte plgtaa. 

Where the Edison rimm bktteqr 
special odaptahtlite and advmtMWiite 
aabmarines js tu a«ri»« 
lighter then other 
«o teat (Ms 


Tbe Mareeni wireleas telephoM. 










‘ ' SOTTIflCAMmM 

What lis Matter Made Of? 

Resemblance of the Atom Structure to an Infinitely Small Solar System 
V , By Arthur H. Compton 



nr l^OUaniRi innstratiaK Lord KeiTin’a theory 
of electron*. 


B y the (fpuerat nccciitauce of the molecular theory of 
matter and of the comhinatlon of atoraa Into mol- 
eeulea the wlentlatn of the laat century made u Ion* atep 
toward the aolutlon of that greateat of phyalcal prob- 
lemo, the conatltutlon of matter. Tt haa remained for 
the ocientiats of the prewnt century to t'rolxt etlll 
deeper and InveatiKate the atructure of the atom Itaelf. 
For a long time the atom waa coualderetl to be the ulti¬ 
mate unit of matter Not until the demunatratlon of 
the exlatence of the electrou, at the dawn of the prea- 
esut century, was matter suspected of being still further 
dlvMble The discovery, however, of a particle one 
eighteen hundredth the meas of a hydrogen atom, 
showed that not eveu the atom could be a unit, but must 
be a system of some sort Ever since this discovery It 
hss been recognised that the atom must be explained In 
terms of electricity The problem has been to devise a 
model, made op of electrons and suOlclent |Mwlit\'e elec 
trtdty, which will ha»e the properties an atom Is known 
to poeesss 

The construction of such a model atom Is c<mipllcated 



FI*. 3.—D{B*ram illustrating Prof. Rutherford’s 
idea of an atom. 


Possibly tbe most slrlklm; conlirmiilioii of his theory 
of the atom comes from the piisKai!e of alplni particles 
through matter Alpha particles ate the positively 
charged corpuscles shot off with extrcineh high \el<K?lry 
by radio-active subslances They are given off with a 
certain deHiille veli>clty. alsmt a tlfteeiith that of light, 
and will travel through a deflnlte thickness of gaa, ox 
even through a thin plecv* of solid matter Fig 4 shows 
some remarkable photographs obtained hv Prof C T. 
It Wilson, showing the paths of these particles through 
water vaisir It may bo m'on that as they pass through 
the vai>or the greater part of their path Is straight It 
can easily be shown, however, that during this motion 
the particle must pass through mvrlads of atoms Now 
an alpha particle Is known to unite with two electrons 
to form a helium uloiu , It Is, In other words, a helium 
atom with a double [svsllhe charge .So If we consider 
the atom to be continuous sphere's of deHnlte diameter, 
as these positively chargvsi helium atoms pass through 
the atoms of vaixer we have the extremelv Interesting 
phenomenon of two different bodies ocv'iipjlng the same 


by the fact that, though a natural uidt of negative elec¬ 
tricity la known In the electron, no correepondlng unit 
of positive electricity has ever been found. It Is true 
that very amall positively charged particle* are known, 
such aa tbe alpha particles which are given off by 
radium, and the poaltlvely charged particle* In “canal 
raya," but theae, Umtead of carrying a charge equal to 
an electronic unit, carry. In general, *ome multiple of 
that charge- It 1* this positive charge In the atom that 
haa been hardest to explain, and about which the dls- 
cusolon has chiefly centered; 

There liave been a large number of explanations of¬ 
fered. but the flrat of value was that of Ix)rd Kelvin. 
HI* Idea was that the positive electricity la uniformly 
distidboted throughout a sphere whose radius Is the 
radius of the atom. Tbe electrons move about within 
this «|diere under the attraction of the positive elec¬ 
tricity and the rt'pulalou of tbe other electrons, as in 
Klg. 1. Thla model la par^^larly interesting becauee 
the attraction of the electrons toward the center of the 
sphere varies directly as their distance from the center. 
JUat as the weight of a body within the earth's crust 1* 
proparttooal to Its dlstanee from tbe oenter of the earth. 
It was on accouDt of the simplicity of the mithematlca! 
representation of an atom wtth this law of force that 
Kelrln suggested such a model. He did not Intend 
H to nptesaiit the actual structure of the atom, so wc 
aw not surprised to thtd that recent oxperlmonts show 
this model to he impossUde. 

The ottMr most ImpuHaat model of an atom has l>et>n 
suggested by Frot. Rlr fOmest Rutbeford. He imag- 
tnes an to be boUt op tike a solar system on an 


extremdUr ematl scale (tig. 3). The positive electricity 
III dOhOWttatSd into a very small tmehms, which takes 
thh dOh, and ^ negattye sleetroiu revolv^i 

null ins phtibta. It ssMus pnKwbts that tl^ 
WiSMaMd'In *b»0K Ulw tbe fUlgg of Saturn. Tto 
a aaodM to a strong point to 
It wffll' swrt. At k tootW* befose tbe 
IPyb£'*iNiMifoM ga-so 

to ttto fii4ei«Ms-dt tbs atom. 

’’ .. 


Fig. 4.—Pstha of elpba particles through watery 
vapor. 



Fig. 6,—X-ray apoctra of tmi metals, according to 
Moseley. 


Flf. of slpba partklcB. 


These expetHneotg have not only supported his tboeiy, 
but tl|«g haw enabled hbu to count the uumber of elec- 
trom lt> tbe atoms at the different elements and to tell 
some of the propertlee of the positive nucleus. 


Mpscc at the same time In order to hccouiii for the 
fact that these particles iwss through such long dis¬ 
tances without being moved from their p)ilh hv col¬ 
lisions It Is neoejrsary fo conclude Hint both the nlpha 
particles themselves and the cenlers will) which they 
collide shall be very small—much smaller ihiiii tho 
atom Itself We are therefore llmitfd to the Idea that 
the charge must he concentrutisl on a very email 
nucleus I>et us see what we can tlud out about the 
properties of this nucleus 

In order to place an upier limit nrvon Its diameter an 
experiment was tried to set- how close the alpha par¬ 
ticles could come to the centers of collision In the 
atoms. When these particles are discharged onto a 
solid surface most of them are absorlsd, but a small 
proiMirtlun are reflected from the surface, some of them 
straight back from the way they came It Is as though 
H gunner were shooting at a target until It was riddled 
with holes, when suddenly a bullet would bounce back 
at him with almost Its original vebicity The gunner 
would probably be surprised enough to hunt the reason 
for thla unusual event. It Is none the less surprising 
that these little particles should relsmiid, for these pro¬ 
jectiles strike the target at ten thousand miles Instead 
of a few thousand feet per second, and only one in 
thousands la reflecttsl back on Its (smrse There must 
he aome powerful force acting which will cause such a 
auddeu change in velocity 

This force is found to Ive none other than the electric 
repulsion between the positively charged alpha particle* 
and the positive nucleus of tbe atom. As In Fig, 2 , if 
the particle iiasses at a notioeahle distance from the 
nucleua, its course is not changed because of its high 
velocity, but If It comes very near. It Is deflected away 
in a hyperbolic curve. By measuring the number of 
alpha particles which are scattered at different angles 
by different substances. It is possible to calcnlate both 
the forces acting and the distances lietwwn the fwm 
posldre charges when they sre closest together It Is 
found that If each nucleus Is glveii a mass of nu ounce, 
on this scale their cenbora would come closer than half 
a thousandth of an loch of each other, and the electric 







452 

repul«lon l)«>tw(»en thp two p«rticlwt would bp In toBB 
otip with tlilrt>-four oiphprB after It. No wonder the 
IiarticloH fl.\ away from each other with such torrlflc 
»I)eed after a eoUlMlon! Thp forcen acting Indicate that 
there la a jiosltUe charge on the nuoleua of the atom 
winal to alMMit one half the atomic weight, uieaHured 
in electronic uiilta TIiuk the heavj element* have a 
greater ehiirge on their |>oMlllve nuclei than have the 
light ones But isisslhlj a still nnire InteresIliiK dedtic- 
tloii Is that Iti an extreme case, when the nuclei of two 
liMlrogeii Htoms collide, the distance between their cen 
tors Is eotislderahlj less than the diameter of an elec¬ 
tron We must conclude, therefore, that the nucleus of 
the h.tdrogen atcmi, though much hearler, K couslder- 
abl.t aroaller than an electron 

Ijet UP consider the charge on the nucleus from an¬ 
other standiRiInt In a recent article In the SciisaTirir 
AMEaicAN .St'ppLKUKNT 1 dcscilhctl Bomo remarkable 
Ithotographs falieii by Mr 11 (1 3 Moseley, showing the 
X-ray siaslra of a nuniher of different elements Big 5 
shons the sias'frii of the rays ghen olT hy some of these 
elements when iiseil as the target of an X ray bull) 
The most striking thltig about these photographs Is the 
remarkable similarity of the hp<><-tra of the diflferetit 
elements It will l>o seen that the wn\e length of the 
rays luerenw** nnlfoniiB as we jmss from tin- heavier 
to the lighter elements 'This, of eourse corresisuids to 
a deor(“ase hi the frispiencv of ^lhra(lo^ In fact, Mr 
Most'hw showed lhal the sipiare root of the fnspieney 
corresisnidlng to tiu' more proiiilneni line in lliese si)ec 
tra changes h\ n constant dlfferoia’e as we laiss from 
element to element In th<' order of their alomle weights 
It Is the Inner ring of electrons in an atom, such as 
shown In KIg '! whose \lhrallons muse the lliu's shown 
111 these siKs'lni The groalei the charg«> on the iiueleus 
the more firmly are thi' electrons held in tludi orhlls, 
so that they uaturally vibrate with greater riipidtiy So 
this regular Increase in frei|uencv Is easily explained If 
we consider the alomle nuclens of (>ach element to carry 
a greater eliH'lric charge than the milieus of the ele¬ 
ment next lighter, which is in accord with what wc 
found In the siaitterlng of altiha particles H\ a Utile 
calculation It Is easy to show that, In order to aeciuint 
for the shift In those sis-clral lines the cliiirge on the 
nucleus must change In one eleetionk null as wi' go 
from one element to the next Thoie are a good many 
reasons for Is'lleylng that the charge on the nueleus of 
a hydrogen aloni Is one, so that the charge on the laisi 
live nucleus of am element Is ,\ f where \ Is the iium- 
lier of the element In the order of atomic weights count¬ 
ing Inilrogeii as one helium as two, etc, and i Is the 
el»>ctronlc uidt of eleelrlelly For the electrically iieii- 
trill atom this of course means that there arc \ elec¬ 
trons reyohltig ulsiut the nucleus Thus, if zinc Is the 
lliirtlcth element, the charge on Its nuclens Is .'KV', and 
there are thirty elis-troiiN reyoUliig alaiiit the nucleus 
In orbits This is In gisid agreement with what we 
found hy the sciittering of alpha particles, thai the 
charge on Ihe nm lens Is ei|ual to about half Ihe atomic 
weigh! of the element for the atomic weight of zinc 
Ik W, which would make the eharg»> on Us nucleus 
iilioiit .'<2( 

The ilelermlnatlon ef the mass of the nucleus pre 
senis no difficulty The muss of the whole atom Is well 
kiinyvn as is also that of the \ electrons wblcli are 
reyohltig alsiut its nucleus mi Unit of the nucleus Is 
slmiih the dlfferciiec hefwis'ii the two The mass of the 
elect roil Is so sm.ill, howeyer, tliiil the nueleus may lie 
liikeri In possess the whole mass of the atom without 
seiisilile error 

The aiciinile eslluiiitloii of the sl/s' of the nuch’u,' 
carries with ll an ex|iliiiuilloii of the mass of the atom 
If we lake Ihe hydrogen atom as the simplest exiimide, 
the charge on Ihe inii lens is Se In order that It 

shall Im' ehs'l rleally iieiilral, (he atom must eonlaln one 
electron 'I'lie mass of di,, lUsiron Is howeyer, elec 
trical 111 iialiire That Is w lu ii II inoy es It acts like an 
electric current whoso self liidiii Ihai glyes 11 a kind y>f 
Inertia By makijig the \y)re yylihli earrh-s a current 
flue enough It oiii lie ghm any desired niinmiit of sclf- 
Iriducflon, and similarly If a I'liarged particle Is made 
sufflelPlllly sin.ill 11 eiili he gheii am desired amount 
of electric inertia or muss But it seems very Improb¬ 
able that the mass of the atom should he of two kinds. 
IMirtly electrical and partly of some dltfereiil. iiiikiiown 
nature So as we know that at least a part of Us mass 
is electrical. It seems only reasonnhle to esphitn the 
rest In the same win In order to do this It Is only 
necessary to assign to the hydrogen micleiis ii diameter 
of one elghteen-hundreyltli ihal of the electron, and on 
account of the extreme mliiiileiiess of the nucleus as 
BbtnvB hy collisions with alidm particles, this does not 
seem Inyirolmble It is eaisy to sec hoyv the nuclei of 
bearter atums might lie made uji of a group of thyyse 
bydroffCD nuclei, and (Hill act as ikiIhi charges wh»m hat- 
tpped by Blpbg particles in this way the mass of all 
matter is explalocd as due to the well understood 
pbepoaMmon of ^(fedro-magitetlc Induction 

We bave ttuw nut- determined the charge on the 
nnciaiw of tba atoBh but from a knowledge of Us tuase 
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we have eaUatated its else aa writ Kor a hydfogen 
atom thme quantltlaa are antroxlmatelir: 

Charge on nueleus « e 3»= 4.7 X 10-“ e. s. units, 

Mass of nucleuH = 1.8 X !«'•* grammes, 

Radius of Duclentt »■= IJ) X 10-" cputtmetem 
Knowing the stse and mass of the nucleus, we 
Its djemalty to he 8.8 X 10“. which Is Inconceivably 
greater than that of the heavieat element In ordtf to 
form an idea of what theae flgures mean, let us con¬ 
struct a model of au oxygen atom on a large scale, oon- 
sldeiiug its nucleus to weigh a ton. As Its atOMic 
weight Is sixteen, we may expect Us nucleus to contain 
sixteen hydrogen uucleL These will Ite represented by 
itoaldvely charged partlclee, each weighing over a hun¬ 
dred poundii. but HO small as to look like the tlnest duat 
Kliice oxygen la tlie eighth element In the order of 
atomic weights, Ita nucleus will hove a posltlx'e charge 
of eight, so the nucleus will contain alst) eight elec¬ 
trons, which will neutralise half of the sixteen posUtve 
charges These electrons will be represented by grains 
of flue Nuiid, each weighing an ounce, and the whole 
iiiiclens will lie n very small fraction of an inch In dUtm- 
efer Of the eight electrons revolving about the nudeng, 
Ihe Inner ring will l>e similar grains of sand traveling 
with tremendous sjieed at a distance of a few inches, 
while the outer ring will l-e at a distance of several toot 
The nucleus of the other atom of the oxygen mdecule 
will Im- a yard away, and the next molecule of the gas 
will Im- about a rod off. iMMsklng at It In another way, 
If a hydrogen nucleus were as large as the sun, the 
nucleus of the next atom would lie at the distance of 
one of the nearer fixed stars 

Besides gh Ing us a great deal of definite Information 
as to the stnictiirc of the atom, these Investigations 
liaye oi>ein>tl up new lines for study. What is the force 




Fig. 7 .—Path of an alpha particle. 

which hinds together the different parts of the nuclei 
of the heavy atoms’ Is It not jsisMlhle that the tre¬ 
mendous energy of u radioactive discharge may be ex¬ 
plained as due to the Instability of this force lu com- 
plUatcd atoms? What arrangement of the electryms 
ulMrtit the nucleus will explain the physical and cheml- 
<al irroperfh-s of the atom as we know them? Ques¬ 
tions such ns these yve may ex|MM-t to have answered In 
Ihc near future now that we have a definite Idea as to 
the general struettm* of the atom 

Chloline Gm on the BattieSekl 

I N the evolution of warfare there has been (-pntlmi- 
laislv an liicrenstiig use of forces farther and farther 
from the dln-ct <«*»- of muscular power. This Is the 
same hue of progreas as that shown in indunttrlal de- 
velo|Hueut. An increased uae of ma<-hlnen, the appll- 
cutloiiK of ph.vslcal forces as they become known through 
scientific study and In general the gradual substitution 
of natural forces controlled by mind for the muscular 
exertion of earlier times. 

Many of the ofteratlonn of war are the tuKue lu tbedr 
essence as those of peace, the organisation of tratttpor- 
tatloii. the supplying of food and water, tranaoisalon 
of Intelligence by all aorta of methods, the apidlcutiou 
of sanitattou and medical eervlce and many other aCtiVi- 
tb-M of yyar arc similar to'tboae of peace and'they oatl 
ui>oii all available knowledge of mechantca, phyalCa, 
cbcmlstry and bacteriology. 

The methods of destruction also call upon knoairledge 
from most of the arts and adenoes, and each Step in 
their evolution la a further application of schditRic 
knoyvledge 

In the present Buropsan war the atvllcation of t 
knowledge seems to be reaching the utaaoat liutU ^ 
Ingenuity. It may dituoid be called a chemist aWI 
jihyslclst wor with Ha aiipIU-atiou of phyvtcs in aitrild 
niiy|ga4t&) and its use of submarines, of telepbaoss, 
w ireless telegraphy, searchlight^ and muge-flodera, $fi4 
the applkattou of dmndatry tu the manufaetttia at' 1^; 
many exploalvaa, the nafiofadure of hyttyugm for 
airship, its UlwuhtatUig Umlw and flahta and lateat Of 


all in the laauufaetupe td J 

for ta«tleaJ parpoaee. i '■ 

The repotte which hae* 'be«j 
that the gas tm fur tmed'la 
low oohar, the atRmg amaH, the 
causiag it to fow along the graoM.iiai-'lhdiiMwm 
chlocitne. The symptoms showw hy Ha ejethUhi 
oxbthltad by peraona who have beea pphaMbett’^j^idk)^^ 
lu industrUU aeddeeta; that t« gihat hf ttW ' 

muettua Btemhcaaepi bronchitis, infi hUiMmi -hy h 
uamotte aotton to the moat aew* «Maa, - - , • . 

If cblortoC 1* the gaa whUb was i«ad, ft 
reached the trenches In a concentrated fHpk tp'eMhte 
death unlSM the death was due to bait *6 pkjtdMleflfhlll 
oSeotM, for to produce death raphUy it la nathaiai^ tb^t 
the air breathed shall contain at leagt mw phlt irf 
chlorine to 1,000 of air. Long expoaure to air d«Blat<B 
tog 1 part of chlorine jter 100,000 to daugarous aad dVhh 
smaller amounte are troublesome. , * 

It Is of aoaoe interest to know how much oUmlph ia 
uetaled to be effective. On the auppoattlou that thhfew to 
a breeae of 4 miles per hour and that H tak^ tWbtotos 
utes to empty the cotitaluera boldtog the ehlorine, tow 
drift of air during that time would be abOBt Tfid toe*, 
to charge the lower three feet af this air cunnBt wttk 
chlorine to a cooceutratlon of 1 to LOOO westid ntoolffi 
about 6 cubic feet, or one pound for each yard, tar aetoe- 
thing like one ton per mile of battle front. CUerise can 
be ohtatoed Commercially compresaed into Uddid farm 
to ryllitders for 5 to 8 cents a pound, aad os a- by¬ 
product to the riectrolytlc manufaeture of bydrugan lor 
ballooua It may well be of leaa value. 

Under proper rmalltlons then It is qaUw fUalMe to 
use this tnexfienalve and powerful oflemdre wropob. 
But the coiidittona must lie right. Too atroog a breeae 
would diffuse the gas, a variable wind or eatn xsoold 
Injure the user. It would hardly be safe to uae the gaa 
unless the battle line were straight or convex toward 
the enMuy since otherwise the tumee would be apt to 
drift In part over the users’ own lines. 

And then undoubtedly effective praveutlTe or anti¬ 
dotal measures can lie used. A aponge or towel wet 
with water of better with some basic substance ttka 
cooking soda or Itorax kept ready to put ovor the face 
might hold off the danger and more special reoplratoni 
charged with bash' sulmtances or with reducing ageuts 
like oxalates or sodium b.vposnlphite might enable the 
attacked force to tide over the worat of the attack. 

Tliere are several <glver imIbo&uus gases liesldas 
chlorine which might be used, of whieh the foHowing 
may be mentioned' h.vdrocyanlc acid, sul)diur dioxide, 
amine, carbon disulphide, hydrogen aulpblde, the oxldea 
of nitrogen and broinlue vai»r. Krom the field ctf 
organic chemistry could be takeu the cacodyl compounds 
and the Isocyantdrs. 

Blnce several of these do not act at once tbey are 
tirtiliably not suitable as the effect to he produced Is 
not so much actual itolsonlng as the forcing of an open¬ 
ing for an attack to the ordinary way. dome of them 
are t<K) light to flow readily ahaig the ground and are 
less suitable 

Probably sulphur dioxide and bromine might be uSod 
111 a similar w-ay to rhlurlm- as they are extremely Inir 
tating, net at once, and are heavy. But ttiey cmild both 
Ih> a1tsorl>ed Ity respirators similar to those eltoctiTe for 
cliiorine. Hnl|)hur dioxide Is (-olorless, and on that ac¬ 
count not to Imj detected by the eye, but It is not aa 
dangerous as either chloriue or bromine. 

While the use of polsyaious gases has bean spoken 
of as to the Hue of evtdutlon of warfare, since it la an 
apidicatlon of advanced knowledge, the thought comes 
that to view of the apparent cruelty Involved it can be 
used only when It la shown to be of great mtittary value. 

It has iMten apparently of some military value tmapor- 
arlly. and is used agatnat military forces and not 
against non-combatant* ami to that sense Is peritaps 
more allowable than the dropiilng of bombs to cUies oc 
the bombardment od i}adefeaded towns, hut the weapons 
which sesm most in line with this use of gases to war 
are the saw-toothed knife, the Jagged spear, and tita 
dum-dum bullfit WHh the peifectimi of pteyontiW' 
measures the tactical advaotogee may be removed and 
this barbarous applicattou of acteotUic knowledge «aay 
not tempt the leaders of armies at soHmUed « 
oariooB. 


^annHuNam Amoag Fexea.-~Tbe. s 
damdes of foxes have proved a esriotu dtawbaok td 
tnlusUe lox-nisfajc industry Prinos Vdwwnt 
•oeordlag to a memit eonsutor report, ilirt 
pupa fntumrtly eaten hy tbslr panmts, hnt 
eOtMtiiiMs Uned and twrti«lly eaton tMr tUMC < 
As *ha aduR animals may be warOi mmi'' 
tib^an g pak.^this U a stprioos gMittoa. '.tA'II' " '''' 

lowidhttha mg down of the eagbapod UiMii 
of thd male fext this gives lha i f Ww rt ti'iww^.apb 
/hka dgMrn to insitoshat safsgg,, attd'i^ 
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.''V-V.^^?'/V- 'iy' ^|»i i » <w p Uplm 
' §0», fa«M «i 0i» pmmt mn*) tk», impor- 

I *iWip^;jA'il((«nMie« t^ifWt wfr br «d«*tt«c pwpttr- 

iigniMH IH^wliiltr pMiwnMine«M w*th tiM iMcbianr of 
wu» Wt SMWtVfdMM wttli mm tninBa to tb* uiw of 
tlM« ‘ <i<#0»tr . TW« !• 4P «|» 0 * aMMfldoMi', wbare 
bun^^tHtK iM kirttlr mUttoa by toboMoiri** mech- 
aaM» mWWiiery apidkn to tb«i work of 

wmf.lBiWit « VM»e nwawire m It doe* 


■flbi 'HiWtfn soooad la lm|>orta]Ke Is ttast, after w«r 
oomte mVM s Bstlou. then Is DO tUae to sqni^ tor ttie 
fntf, lUtI smp If tbsre wore tiaie It Is not tbe rixbt 
tla*. for tbs tmoeteloas flxtnv«K«K)s of ptepsrtug tor 
war Wtpir tlM preorare of war Is amazing. 

Not tete itf tite Alttes in the present war was a(ie< 


qnatdir (jitapared for the war. By ooDseqaeitoe, it Is 
neceMaV far thepi to pay most extravagant prices for 
all ktnOa of attniltlOBa of war. Had Bngland, Franoe, 
or Bnsahi apant one quarter of what this extravagance 
has coat Hhem daring the present war, In preparedness 
before tte war, there wosid have been no war, and even 
had war eeme they would have been able to carry on 
the war wttbemt thla great extravagance, and northern 
Franoe aad Belglam would not to^y be within the 


Bveo bad little Belgium prepared heraelf for this war 
as adoguataly ai Hwttaeriand keepa herself constantly^ 
{troparafl, she would have been able not only to retard 
tlm ntettdi Oi the Oermana, but also to have hehl them 
back until anppott came from her allies. 

Etoirtand and France had pledged themselves to stand 
by Betgtiua. Tlmy ahonM have been adequately prepared 
to defaod that ptedge by force of arma 

The leseon of the war next in Imisirtance Is the fra¬ 
gility of treaties. W course, aU history has taught this 
lessoii. It is a lesson that has been repeated In every 
generattes. But it haa been given such impress upon 
the udads of men of thia generation that It is not likely 
again to be fOrtpotten for the next century. The fact is, 
and aU history snpimrte the conclusion, that nations 
know no law but necosalty, and can tie made to obey no 
law except nece ai dty. iu time of war The only way 
that interaatluiial treaties can be made binding is for 
the majority of the nattons of the world to sign them, 
and ptedm themselves unitedly to aumiort them anil 
enforce tiwn. Then no one latUon would dare to break 
a treaty, beoaose by so doing she would bring a world 
III arms against her. Ethe would, even then, be governed 
by her supreme necessity, beesuae the necessity of 
olMwrvlng the treaty would be greater than any other 

I havo trsatod upon the lessons of the preaenf war 
at considerable length In my recent book. ‘^Iiefeuselees 
America,” to which 1 respectfully refer the reader 
Wlthta the limits of the present article 1 can merely 
toneb upon the main poiats. 

Hw next important lesson of the war is the unre- 
llabiHty of all prophecies of the imclftsta who have 
told ns for the past quarter of a century that human 
nature bad so much improved In recent years, and In- 
teroattoiml brotherhood had become so dominant, ami 
clvillMtlcit of such a high order bad arrived, that (he 
mtioas were not guiug to war much more. 

We all well remember the famous book of M. de 
Bloch, puhUshed near the close of the last oentoo. in 
which to pawdlcted that the last great war of the world 
had fasen fought; that war with modenr enginery would 
be auidde to the coontates engaged. It was this bonk 
that led tbs Cwr of Bussta to call the drat Hague Oon- 


Hlnce the publication of If. de Blsch’a twok there have 
been tto ttUi^-Boer war, our war with Spain, the 
revoluttou to Chtoa, tto RuaBO-Japaaese war, the 
Italiau^fripoB war, two BaWa wars, a continuous 
guenBla wurfaw to Mexico, and now we have tto great 


«tortag» to wato. 

Bveu u tow Buiktiw betom the present war^lroke out, 
i>r. DutM utanr focdwi wade the foliowlng anuounce- 
neiit to Uto tooh. “War and Waste”; 

”Whhf Mto’3 Wu aajr of the great war of Bnrope. ever 
thveatiijktot htor tototetotog; aod which nevmr cornea? 

WoflMli^jtoggR utWuoWU’ea^ Humanly w«hk- 

for witti weak. 
It 

‘iteto tothe haif-Urasad arohdtfo* or 

-etote .ehaO half-knowing 

---- 

a within the 
t to WhU dttod gad laid to 
WmliM ■twa natostropha. 
‘'^^M,M^r::|W‘th»,toiriitog. yet 
--^;4elh^-«tj4lihfa«ad atoeeg 
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ggatost tto tWgtoAUiauce, we shall exiwet HOWS r. . . . 

"itoe bankerg edU not find the money for such u dgbt, 
thia tadnstrteg «< Burope will not maintain It, the states- 
tami eaanct Bo whatever the bluster or aiiparent 
provocatlou, it comM to the same thing at the end. 
Thnre wlU bo no general war until the maaterH direct 
tto g|ditK8 to todto The masters have much to gain, 
but vaatly more to lose, and their signal will nut be 
given.” 

This ia a strange prophecy in view of what imme¬ 
diately followed it. Verily, “Who is this that darkeneth 
oouttsel by words without knowledge?” (Job, xxxvill, Z) 
There Is one other lm]>ortant lesson which I will meu- 
tton before closing, and it is, that nothing like as many 
men are killed la tiw present war as was predicted. 
.This war does not mean intertuitlonal suicide, and the 
expense does not mean Intematlonal bankruptcy. 

Tbe total number of Inhabitants of the countries en¬ 
gaged is about 600,000,000, without counting more than 
a small pert of the greet population of India, and the 
total number killed and wounded during the present 
war, even if put at 800,000, would be 1,000,000 a year 
less than the birth rate, while the total number killed. 
If taken at 800,000, would be less than one sixth of tbe 
birth rate. Bvon if we put the cost of the war at the 
high amount of $16,000,000,000 for one year, it would 
be only 5 per cent of the warring iiatiuns, because their 
wealth la about $300,000,(KK>,000. As most of the money 
Is expended by the nations within their own frontiers— 
111 other words, spent at home—the actual oui-of-pocket 
losB U nothing like $15,<KI0,0(MMK)0, or 6 |ier cent 

If tbe present war should by any possibility end in 
a draw, it Is very likely that each of the waning ua- 
tious would be stronger In men attd means at the end 
of the war than they were at tbe beginning Sjialn 
greatly benefited by her war with us; we benefitnl 
greatly by our war with Hpaln. The Boers of Mouth 
Africa have much to thank England for. for her victory 
over them, while England la better for the fight. Jaiian 
was greatly vitalized and lieuefited li.v her war with 
Unasla, and nussla was oven more benefited than was 
Japan. 

At tto end of the first Balkan w-ar we were told (hat 
Merida was utterly exhausted, yet she was able to lM>at 
Bulgarta la a most desperate war Again we were told 
that she was utterly at (he end of her men and n*- 
sources; coiweqnentlj. when she was Imadeil t>y Aus¬ 
tria In the present war, and the Invaders were driven 
out with great discorafitun*. It came to us us a surprise 
While we may rightly dtqdore war, we must recog 
iilae and admit its advantages as well as Its disadvan¬ 
tages: otherwise wo wrong ourselves by deceiving onr- 
mdves. 

It we were to admit, with the ultra-iwclfists, that 
there was never a good war nor a bad peace; that all 
wars are had and injurious; that every war Hiiuv (he 
beglnulnc of time has been a calamity, then we have 
all the more ressim for udisiunte preiwredness ugahiHt 
so dread an eventuality; and we know, if wo know any¬ 
thing in this world, that there is only one way to pre- 
pani against war. and It is with guns and trained men 
behind the guns. 

The Ciurent Sapplcmcsit 

I V the current Hitpi>u(mbnt of the Mchcntifio Amebi- 
CAS, No. »164, for May 16Ui. Ittl5. there la an Ulus 
trated description of an ExiNisItioii of Military Maiilta- 
tlon in Berlin, which teila many Interesting things 
slKiut the methods ftiilowed by the (lenuans in handling 
and treating tbe wounded in the pixwent war. AtHdher 
interwting illustrated article gives facts in relation to 
the culture of hemp In this eouiitry The extremelj 
valuable paper on The Hubmarlne in Naval Warfare Is 
concluded, and oontalua neveral appropriate illustra- 
ilotw. The Pathoiogy of Mental Disorders Is dealt with 
in coptoua abstracts from a very comprehensive paper 
on this important subject. Another article of general 
interest tolls many things about commercial glucose ami 
Its uses. This is a material that is of wide Interest, 
entering as largely as it does into many food products, 
and one that is gnaerally miaunderstood. Halts colored 
by cathode rays dteraases an interesting phenomenon 
and offers some exjdasatloa. MutatloDa and Modlflca- 
ttona of Bacteria traata of a subject that Is of import¬ 
ance in regard to tto proper recognition of species and 
IdtMla, and ihehr derlvattoa from <me another. There 
is a story WttoC aboot the production of a new food 
from dsled beer yeagt in Oerfflany;a short discussion 
of whai riectrtqal eoglaeertiig has done for human 
progress and eiOotoiMsy; and Mat, bat sot Isast, there bt 
aaottor of tbe series «( lectures on Atoms and Ions, by 
Mr J, J. Thomson. 


rra go aa d g e ri a gl eai Sarreg of ladto.—At the sugges- 
tios a( tto triMtees of the India Muoeum, Uie go vemment 
«f la^ w»tem|datea eetabUahisg a Zootogiool Surrey 
analteioto to tto axfafiig« Botanioa and Oeologioal Bur- 
rays of ttot imtuiMy , ato totwd upon Uie existing mo- 
and fo^ ifoiM cii teai tmotion ef the museum. 
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CorrMponJiwirf 

[The editing air nut rexpomihle fur gtntimrnfg iiwdo 
in the rurrrgpondriur (olutnn inunymuug tummunt- 
cationg lannol ht< cungidrird, but the namen uf vunv- 
spondentB will be withheld uhtn gu digued.] 


Mr. Edison on the Edison Fire 

To the B<lltor of the Hukntikk Amhikan 

Tbe Detroit Brick MiiimfiicttircrN’ .mil 1 )ciilcr-i’ Ak- 
Ko<!latloo Ih dlKtributing tlirouglioiit the I'liltcil StutcK 
a pamphlet entitled, “The Edlnou Fire." 

The reNuItH of the lire at m> plant on Itet-eiiilMT ttth, 
1914, wore those Of the seven reinforced loiKrctc 
buUdlngN none were destroyed A small ms lion of the 
upiier floor of one of the hulldliiKS fell In. but was sii|i- 
ported by the lower floors The luimphlet referred lo 
presents thrt>e views of this, the suggestion la-lng timl 
they were of three different buildings The brick ad¬ 
ministration building lo which they r<-fer, whhh rc 
mains standing, was pn)tecte<l by an adjacent com rctc 
building and was not subje<tp<l to the lire 

Every brick and steel Imlldtng which was attacked 
by the fire was cotnidctely destroyeri logether with all 
(he maehhiery they contains], while Die damage done 
to concrete buildings Hmouute<l to about iier cenl. 
and of the maehlnerv contnimsl in the eonerele build¬ 
ings 98 per cent was sa\e<l and Is now In ojieratlon 
MBiiufacturing was resutneil In some of the old eon- 
erete buildings within a few w(>ekK after the date of 
the (Ire. 

Temtieratiires were fur In e.\ceMS of thos<< In tbe onll- 
nary fire, hut relnforeiHl (onereie showed lls siiis-rlorlty 
over niiy other Are resisting material 
Tbe millions of dollars of lire losses In this country 
annually make It a niatler of moment that the suiH'rloi- 
Ify of relDforee<l com rcte for hrepnsif structures should 
lie thoroughly uiideistisxl, and It 1» for such puniose 
that 1 have written this letter Tnos, A Euisos 

Orange, N. J. 

Vacuum Gagoline Feed for Automobiles 

To the Editor of the Hiikniifk Amkrican: 

rerinlt nn* to isdnl out an error in your Issue uf 
April ‘.Mtli, which (x-turri'd on imgi' :hmi You say, 
speaking of the vacuum gasoline fr-tsl systein for auto 
mobiles, “at this angle no prt-ssure svslem could pos¬ 
sibly force gaM<dliie to Ihc carbureter'' 

Oasollne is, roughly, oiio half ns hesvv as water or 
four feet bead for every isiuiirt of pressure The usual 
pressure system maintains two iHjyinds, but a readily 
made adjustment will cuumy them to mulntuht tbre<- or 
four This means eight, twelve, and sixteen feet, re- 
s|)ectlvely The case Illustrated Is not raised atsive six 
or seven ft>et E Pvi'i un Pont 

Montrbanln, DcL 


Defenaeleggnegg of the United States 

To (he Editor of the SriKNTiric American 

I desire to exitress my hearty approval and apprecia¬ 
tion of the most timely and Insiruetlve m*rles of articles 
regarding the defeiiselessness of the I'ldted States now 
aptiearlng In the .Si ikntifk' Amehk an, Vet it Is lo la* 
feared that all i-fforts to awaken the .Vmerlcun |»eo|)le 
from their chronie eondltton of aiiathy and Indifference 
conei-rning this most vital of all ipiestloiis will prove 
futile Nothing short of the shells of an enemy bursting 
in our midst will Inni' any result 
To the writer it dis-s not a|i|)ear that the defenseless 
eundltluii of the 1 nlted .Statw Is solely chargeable to 
t'oiigr<t!s Csmgress rcflis-ls tin* attitude of the majority 
of the people, which Is an easy-going “It-wlll-all-eorae- 
oiil-rlght-ln the-end" wirt of optimism, always ready to 
"take a chance ” 

We should not overlook those Imbeciles who profess 
to believe that we should put our trust In “moral forc(>.” 
whatever that is Backed hv connect ion with this or 
that university, the Church or the State, and elofdng 
thoJr eyes to realities and their cars lest they should 
hear aught save the reverls-ratlon of their own voices, 
they harangue of airy Ideals and millennial dreams 
Tlte fact that we rlghllv exclude the Chinese, who 
have nothing hut this much-vaunted "moral force" suie 
porting their demands for admlaalon, while w'e allow 
the Japanese, who posaetui, alas, carnal weaisam—a 
navy, an army, and guns—to regulate their own en¬ 
trance Into this country under the so-eall<Kl "gentle- 
men'a agreement,” should be sutficlent reply to the argu¬ 
ments of traitors of thia type. 

In conclusion, let me state that when the enlisted 
man la no longer regarded with thinly veiled eontemid, 
when he ceaaes to be regarded by the people generally 
aa a neoemary evil, one may venture to hope that they 
are enierging from their foola’ paradise. 

San Franclaco, Cal. John H. Gbekn. 
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Fiff. 2.—A popular “Time trick photoffraph." 

'I hi' luiidHi'ape whh niadp at mia timr, the aeroplane at 


Fig. 3.—Menorka of other daya. 


Motion Picture Magic 

Playing Tricks on Time 


pniriOHOPHRRS for o 
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full of the nijatlc "alxth Honae," which oieaiiR anythliiit 
the author of the moment may wtah It to moan Addi¬ 
tional aenaea are i>opulnrly auppoaed to Im> thoae iMH>ullar 
faeultlea whh'h iK'lone to the rtsalm of paychlca—aeeond 


IJy H. Claudy 

afecl »lth PhotoKmpba Copyrinht by Thoa. A Kdliaon. Ine.) 

« hate Hiieeulated on "The day waa ao ahort It fairly flew by,” aaya the 
ered why the number vaoattoniHt. retiUtiK at the aeaslde. 
r more Literature la In the one ca»e, the aenae of time waa inhibited, In 
which meaiiR anything the other hyperaenaltiisetl—yet time waa the aame, 
lah it to moan Addi- Things That Alfact Our Sanaa of Time, 

ed to Im> thoae iMH>ullar Some peofile have a miu'h keener aenae of time than 
m of payclilca—aeeond others For Instance, the clever lioier lias a time sense 


And we have a ae 
»enaea Iwyond the 
when tricked, moat 
Many a railroad 


hearing (clairvoyance or clalraudlcnco)— which ahariieua under action ao that he actuullv Uvea 

tact that the everyday man haa several at a different rate tlmn those wlio wateh Not more 

the fl\e physical senses of sight, hearing, rapidly, aa we might think, hut more alowly, Remem- 

111(1 taate her. the greater the iiuml>er of new mental Improimlons. 

For instance, every one has a aoime of balance Strap the slower the time aeema to pass. The man In the 

a man to a board, blindfold him, and tilt the Isiard wreck lives a week In an hour—the dentist's victim, pos- 

Hc will tell joii unerringly whether he la head down aesalng a sore t<¥>th, finds five minutes stretch to the 

or head up, and pretty closely at what angle he la hour The bo\cr, with hla hy|»ersensltlve time senae. 
The acroplanlst, high In the air, knows whether he la gets a greater numlier of sight Impressions per second 

level or tilted—yet neither lenriia the fact through any Uian a less clever antagoniat The flying flats he d(siges 

of hla fhe senses so cleverly seem to him to move more slowly tlian they 

Agalii, w(‘ have the sense of unconacloUH inemorv would to you or me, and liecause they aeem to move the 
The "bump of hK'atloii.” which the wisslsman shares slowei, iss-uum* he sees them clearly in all the imth of 

wllli the traveler, and by which each can lind hla wn.\ iheir vicious swings, he seems to himself U) have plenty 

In strange places, is hut an lnstanc<> of memory of of time to dodge thorn. The ball player with "good 

Hci'iie or street seen once before, not recalled in detail, hatting eye'' has the same trick of living slower for 

hut present in the mind, waiting to be called upon tlie moment, and ao getting n greater mimln'r of souse 

Impresalons—he actually seea the ball In all Its swift 
ve a sense of time, most airttuge of all (Sir path from the pitcher’s hand, and so has time to bring 


1 five, least understood, and. hla ash against it, where you ami I > 


moat itrollBc of wonder 
llrood man learns to dls|M*nse wltl 
if his call Is for four-thirty In the ii 


t at four o’clock. Many days, weeks, u 


streak of white against the green 

•flon of (s'rtaln drugs slows up our living, s«>nKl- 

r time sense. Upium and basbeesh fiends live 


night after night, only to 
rise five minutes lieforc It 
goes off, and sUrp It from 
waking the household It 
Is his sense of time which 
rouses him Plenty of i)e<v 
pic--railroad men In the 
lead--can tell the hour to 
within a ffw minutes any 
time of the day without 


Fig. 1.—After tiie atxth 
expoeare from U||^ top 
the camera wmrettWP*** 
untU the man had 
changed hia dothea. 


ts'k will need conflrmu- 
nf the statement—he 


new Impressions rapidly, 
dulls our sense of time, and 
streitcjves It out, so that It 
seems longer than usual 
■T’ve had a long, long 
day," exclaims the man 
who baa done much and 
unexpected bualnean 



Fig. 4.—Tlia ‘‘abMted |*oet" ia a tina trfck, 
expoauTA being naade aa aaaat, after wUeh tfm 
“ghoM” iratka taka the acme and the reat af tha 
expoeard Im made. Th* reaait to that the dirat «x- 
peanre ahewa Uumigh the aeeond. giriag a ’'gkoat- 
ly" affect. Tore ptotarea made at two diffeaeirt 
tiaMi, aiMM**’ '•* erne—hence the trick. 


il mouths of exi)erleiice. In a few hours. 

their time sense stlmulaterl 
to the last degree Did such 
drugs stimulate the body 
Mild Its muscles to the same 
degree, a hasheeshed boxer 
would he Irresistible But, 
of «>urse, such drugs affect 
the body in the exact oiipo- 
slte from the way they 
trick the brain. 

The magician on the 
stage tricks not our eyes 
alone, but our sense of 
time. With two cages in 
plain view, he has a woman 
enter one. and draws a 
tain alKiut it After a few 
words, be fires a pistol 
drops this curtain, and we 
see the cage emiity. while 
the other cage Is suddenly 
Inhabited by the same 
woman. We have not seen 
her pass from cage to cage 
—we know that she could 
not iiass Instantly from 
cage .to cage, becamm peo¬ 
ple don’t move twenty feet 
in an Instant Yet she is 
there. Our senae of time 
is outraged, and the result 
tok, tke to "nwglc.” OooW w# see 
itek ilm the woman leave the first 
i wf tlw . cage by a trap, walk under 
Bmt «x- ike ittage, and enter the 
’^giiMt* second oage by anoUtor 

UffaMwt trap, tbere would be no 

titok. .But «r* ai« tod to 
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Fig. 7<— Thia sbows Um first srenss of the film 
sfaoirB In FIc- fit with a man sitting alone in a 
haunteti hotua. 


Fig. fi.—In this scene the man asleep in the haunt¬ 
ed house awakens to find a specter sitting on 
either side. 


tielleve the wotnan is In the first cage to the instant 
the pistol is fired—it is not the mere fact of her trans 
fer frcHD cage to cage which puzelcs os, but her instan¬ 
taneous transfer which our sense of time says is im¬ 
possible. 

The Magic of the Screen. 

Wonderful as Is the magic of the prestidigitator, 
however, it is as nothing to the magic which we see 
upon the screen when we watch a motion picture trick 
Him Here, at last, Isyithe magic of our childhood— 
appearances, disappearances, apparitions, «iije<’ts inov 
Ing without apparent cause, people, trains and animals 
traveling at “Impossible sjieeda,” furniture endowe<l 
with life, inanimate objects poMessed of the power of 
movement and of intelligence, even those things which 
the fairy power of Orimm and Andersen brought vividly 
liefore our minds' eyes made to seem real—trees grow¬ 
ing up before our eyes, the rose shooting from the 
ground and bloesomiug in a minute or two Things 
which we know are not poMtble are pictured for us— 
and we marvel, nor evirr stop to think that all this 
magic and ail its wonder are but a clever tricking of 
our sense of time, our mental raluatton of an interval 
between ticks of the clock! 

For the mMhm picture does for us what no other 
thing can do save a drug, or, in a slight degree, long, 
long training. It takes normal Intervals of time and 
expands them one. two, a thousand-fold, or it takea 
a number of time intervals and compresses them by 
the same ratio. U pre¬ 
sents all the motions of 
g growing flower in a 
' month’s time to our eyes 
In the space of five min¬ 
utes—or It takes the 
time iiiter\'al8 between 
the Bovernl Inches of 
piHigress of a flying bul¬ 
let —a tiny fraction of a 
setMOd—and expands 
them so that they oc¬ 
cupy jierbaps the half 
of a minute. It ellmln- 
ntes the time between 
happenings and brings 
two events separated 
actually by hours of 
time and makes them 
seem to us as following 
each other with no in¬ 
terval between them. 

More, it takes two hap- 
pollings St dlffermit 
tlmha and at different 
places, and makes them 
, appear to ua as happen¬ 
ing at the same time 
and same place. Un¬ 
conscious of this strange 
sheth sense of^^tlme, be¬ 
cause it la so mush a 
factor of our daily lives, 
ignorant of the fact that 
it is this and not onr 
eyes alone which Have 
been tricked, we leave 
the darkened theater 
wtOi wonder In our 
hearts and admiration 
on our lips. 

fUw Is It DomT 

"Now, how do yon 
suppoee tfulf was donef 
hi par Matreat faeee. 

w take same trf 

theke toMn'* to 

fUttm. ajidi ake Iwit how 
MCOMlfittiHefl. 
ad^- awn 


thrown upon the screen a picture of a isitib of earth 
in a garden. We have watched the clods disturb thoiii- 
aelvee, seen a slender slxKit put Its point up throiiuh 
them, watehed in wonder the gre<'n tip twirl and iwisi 
as if seeking the light, seen it (limb np a wall, putting 
forth tentacle-like hooks and fasten them about the 
ready wlrea, then shtait forth leav«*s, then a bulb, wbicb. 
opening before our astonlshe<l eyes, becomes a inonilng 
glory. If not that flower, then we have seen a rose, it 
Illy, or a carnation, push the earth aside amt grow to 
full maturity In a few lulntitCH by the miigle of the 
motion picture 

How this is done Is as wonderful as It* is absurdl\ 
simple The ordinary motion picture Is projected on the 
screen from a film which i»asses sixteen separate pb 
tures through the machine every second. It was made 
Ip a <-amera which took sixteen aetmrate pictures every 
second We see sixteen aeimrate pictures every setoiid, 
each one slightly different from the one previous Were 
our picture of a growing flower made in that way, we 
should sit and watch the'screen for as many weeks as 
it took the flower actually to grow But the flower ide 
tore, though projected at the rate of sixteen pictures 
a sevsmd, was made in a different way The camera 
was set up in front of the place where the flower was 
to grow, and, by a clockwork device, was made to Isbe 
the picture, not eveiy Hlvtctuith of u se<oii(l, but every 
fifteen minutes! At the end of a month, supixHlng the 
(jimera ran night and day (at night by clev'trb light), 
there would have been 
made 2.HHb pictures on a 
strip of film If these 
pictures are lun thiough 
the iirojectlng machine 
at the rate of sixteen 
|M*r sp<smd, the whole 
film ims-ses through the 
mavhlne in thri>e min¬ 
utes We see 2 K)W pic¬ 
tures of a g r o w 1 n g 
plant lu actuality, a 
perbal of flft(H*n min 
utes separated each of 
theae pictorial Iinpre.s- 
sions of the growth of 
the flower On t h e 
screen, this fifteen min¬ 
ute Interval Is ' atiueesisl 
times-fiom 
fifteen minutes to I ti e 
sixteenth of a sevsmd 
For the three inlnutes 
we look at the piesenta- 
tlon of the growing flow¬ 
er, <>ur time sense has 
la»en speeded np so that 
we get In three minutes 
the lmpreHslon.s that 
tli(‘ camera got In a 
month 

To get this Impri'sslon 
In Hi'tuality, we should 
have to find a dm g 
which would slow us uii, 
»u surely to the serisv-s, 
that 0 month seemevl 
as three mlnut-^s Has¬ 
heesh Is such a drug 
hut as It paralvzes all 
bodily activity, includ¬ 
ing sight, the only 
things the hasheeshod 
brain sees at abnormal 
speeds, great events tak¬ 
ing place in minute 
times, are the disordered 
fancies and iKvrtralturee 
of the wandering human 
mind. 




Fig. 11.—Specimen of 
multiple exposures and 
printing. Fairies and 
faces terrify the amall 
man. 



















5aEiNTtK:i«ffiacM« 

Your Panama Hat 

From the Tropical Jungles of South America to the Amedban Hat Store 


j- U'' ^ 


' this NCHson view U wltb renewed lutereet It 1 b 
H lmut the duly nrtlele of a))iM)rel which in wtill beln« 
niiKle in c^iicHj the Hame way it was when thewe hatu 
cume luld beluK centuries nfio, Itefore ('olumbna dincov- 
ered the AmerlcaH That Is, of course, if your ruuama 
is It real I'anarua And speaktuK of real I'anaina hats, 
in point of fact there Is no such thln(f Panama hats 
are not and never have l)e«u made In l‘anainu They 
acviulred this false name because the clt> of Panama 
o as and still Is the great dlstrlhutliiK center for this 
particular variety of hat 

Panama hats are woven from the leaves of Cntluilo- 
iH (« palmnta, a low growing, sturdj member of the 
palm family, and the finest of them come 
from Kcuador, others arc made in (’oloni- 
hla and Peru This palm, of which there 
are half a dozen varieties, grows wild In 
the seml-dnrkness of the tropical Jungles 
of the Pacific coast of South America In 
selecting Us leaves for hat making care Is 
eKerclH(>d to take the young unopened 
leaves These are pliable, while, and 
laigci than the develoiied leaf. The rough 
ouler liners of the leaf are cast away and 
the sniisith, white Inner layeis which lie 
folrifsl fauwlse are carefully cut Into, 
llteriillv, thousands of fine shreds or strips 
varying In size from pieces as fine as the 
hair of a horse's tail to strips as thick as 
ordlnar.y t\ylne, according to the iiuallty 
of hat to be made 

The knife used for this oiieratlou Is 
veiy thin and sliar|i and considerable 
skill Is nceossaiy lo cut the lcn\es, for (he 
sfrt|>H must not lie separated from the 
psrent stem of the leaf The leaf when 
cut Is kiioyvn as .1 "cogollo " A iiumlK>r of 
lea yes so prepared are Ihsl togethei b\ 
tln> stems and subinllled to a pns'ess of 
steeping In boiling yyutcr After this Ihev 
are bleached by methods knoyvn to ihe 
natives and are then read.y to Is- yvoyen 
into hats The preparation of the “co 
gollo" is an entirely setwrate industry 
from that of the hat making Kach 
"cogollo" emitains on an average twen¬ 
ty-eight straws nbonf 50 centimeters long 
and yvelghs usually 15 grammes The 
price the yveayer iwys for this material 
varies according to the fineness of the 
texture of the “cogollo” and the even 
coloring of the strayvs 

The hals ore not yvoven In factories, hut 
in the homes of the weayers Sonyetlines 
an entire family Is engaged in yveayliig 
In the more remote districts yvherc com¬ 
munity life does not exist all tlie membeis 
of a family are provided yylth •cogollos" 
of a fineness of texture anltahle to their 
indlvldmil skill The children are suie 
plled with the coarsest straws and the 
older and more exia-rlenced weavers yylth 
finer material Ai'here (he popniadon fter- 
mltK, the weayers gather Into congenial 
groups. The young men of Ihe village 
congregate each day and yveaye in little 
grouiw, lightening the time of toll wKh 
Jokes and stories Hlrallarly tlic girls form 
weaving parties and sing while their fingers are busy 
with the ywlm strands The older ja'ople are apt to 
gather together according to their skill, hut there Is 
usually one weaver yvhose art Is so far abend of the 
other* that he or ahe la set apart and geuerallv re¬ 
garded with a generona amount of admiration or enw, 
a* the case may be On the whole, hoyvever, these peo¬ 
ple are of a pleasant, though someyvhnt jihlegmatlc, 
disposition 

The utmost perfection In weaytng has i>een nttnintHl 
ill the diatricta of Jtpljapa, MonteerlstI, mid .Santa Ana, 
province of Manghf, Ecuador Some of (he hats pro¬ 
duced there are almoat as fine as a linen handkerchief 
Such hats bring very high prices right ivhere they are 
made Wealthy Idanters afBsct them, and it is m>t nn 
•ouimoii for the ecjlllvalent of |fiO to he imid to the 
woini'i for one of these fine bate. 

When one of the arlstoerate deidires lo make a 
[irineelj gift lo a distinjgotebed aaquntptaace he ylslts 
the most famouH wevmr, say. In J(jliJa|li(i and makes 
known his particular destr;^ Ui a hat “jaii^'Waaver then 
devotes all bis time to flUlng the osdar 


By A. M. Jungmann 

hat is completed receives a handsome sum for it. But 
111 matter what the tmy, it surely is wril earned, for 
the weaving of such a bat requires an amaaiug amount 
ot skill and kuowledige of the best sort of "cngollu" to 
go into Ite construction. Also it takes an entire season 
to complete one. These adepts at weaving develop a 
sensitiveness In feeling comparable only to our blind 
who have lieeii taught lo use their fingers as their eyes. 
The sense of touch must be delicate in the extreme to 
turn out the (‘xe«>ptl<'nal I’anamas These wonderful 
gift hats, yvhlch rarely ever are seen by ordinary mor¬ 
tals, have u texture as fine and supple as a piece of 
hyons silk The vveavei yyho Is selected to make one 
attains gieat honor In his yillag(> Not many of the 



Panama hate are receivad in erateo—tbousanda of doUara worth in a 
aingie crate. 


pleasant 


liest hats are brought to this country. In tl»e depaii' 
meiit of Antlotjula, Colombia, there are weavers who 
turn out hat* which almoat any American would be 
glad to own, but they do not equal the Eoundor prodoct. 
There Is hut one place In Pore yatiere the industry 
rtourishes, and that Is In the small town and district 
knoyvn as Ctatacaos, in the province of Plura. Thea* 
hats are ahtpped from Pnita. In the conntries where 
I'anama hats are made there are but two chuaea of 
(leople. the rich or oststocratie claaa, and the poor or 
serving ciBss Many of the bats which naually And 
their way to the Tinlted Htates and or® sold at moderate 
prices are made In Peru. They would be spumed by 
the upper class in the land where they are woven and 
could be found only on the beads of the downtroddmi 
)K>or 


ottly one way, the diftermt localltleB tile 
nuida e««h blui a method of handling tiie shelii^ieibW^ 
acteriMb^ of that parUcolar school of weevini^ *|Mt, the 
plaetnir 'AM ikalicn of the akeleton stcawjl 
iftdkttthma, to the initiated, of the plm «f tmiHfluy 
turo of a Panama hat 
atartluK at the center of the ‘‘pleiMiBm’' Om 
builds a aeries of concentric braids. Skudk of tlMS# AM 
drclea is called a '^rera." The gnatMt 
terity is neoeaaary to handle these AMfeMf etMrin And 
interweave them wltb the akMton «tta«e„ 
whole Hymmetiioal. In order to factiitete tlM-isiif^BaC 
and turning of the straws, the weevar kdifg ftuit pa*t 
of the hat on which he is employed wet bg InMite of a 
mop of straw, wht^ he dips iatd ft veeael 
of water at his hand. Tbs entlim bat is 
never kept wet, only a very (maB part of 
It at a time. When the omwn b 
pleted and the lime comes to Join tbS brim 
on to the crown. the weaver a)lpa the 
crown onto a block and tbm atbtofce tbo 
"came," aa the juncture of Crown and 
brim Is called. I suppoee effideney engi¬ 
neers will be shocked to learn that Ig this 
day and generatloo the weavers Of Panama 
bats Htlll persist In the andant and tnbw* 
culoeis encouraging habit of bokUag the 
block In place with their dkeete lUAWd ot 
adopting a more healthful and «p-to-dato 
method The weaver now cconplstea tbe 
ttyrtUouB ordeal by finishing oil the brim 
border or “remate,” as bo eatls It Tbo 
brim is then pnlled Into shape by a asrteo 
of firm twists and pulls and tbe Idocfc 
removed. 

The loose straws which stand out, halo- 
llke, around tbe border of the brim are 
carefully trimmed off, and tbe bat is 
ready to l>e washed and bleadied. After 
all the soli has been washed oot and It 
has bera given tbe desired wbltonees. It Is 
once more put on a Wodt In prermrstton 
for the pnicess termed "masetear.” which 
means to be l>eoten with a wooden ham¬ 
mer. This calls for great skill, for as the 
hammer Is nwnlpulated so Is tbe appear¬ 
ance of the hst changed. 'When the bat 
looks the way tbe weaver wants It to he 
stops beating It and very gently and pains¬ 
takingly proceeds to Iron It. This then 
completea the prooesa and the bat is 
iwcked with Ite fellows to begin Ite com¬ 
mercial adventures Tbe bats are stgeked 
one within the other and I 
sulphur Is Uberaily s}yrtnkl8d t 
moulding, something which must be con¬ 
stantly guarded against In humid, tropical 
countries. Occasionally when liate hrrive 
at the dlstrlhiitiug centers they have dark 
spots on fliem, which are not readily re¬ 
moved There is a certain preparation 
which is sold for the removtU of these 
blemishes, hut for some fMaoa the tar- 
fflula has been kept a secret. 

When the hats are finished they an* 
taken to the itearent market place on mar¬ 
ket day and there sold to the doa1*n by 
their makers^, These ss»rfc«te ate pte- 


fnreaque In the extreme. TPhe gaudily dnsMd nattveo, 
tbe women wearing tnunmerable pettteoats, tito A «g|M«»y 
crowds, the colorful dhqilsy of regetahtas, bttiM, 
and a thousand and one Interesting obJcetK, no^ for- 
getting the quaintly bidfKais charms arid bf tb* In¬ 
dians, the patient pack animals all go to k 

scene almost incredibly nubjae, for to-day It hi Jnst JCs ' 
It WHS geitentlons ago. Progress has ngli mpbn# 
market places where Panama hate togto «to«to jcMMg 
lr*to tbe great, bnatUng world, 

Tbe weaven of tbe vary finest Ttmam dtt 
need to belong to a trade onion to lasorg 
days being shortened to accepted stondh^ 
on an average of from six to eight bonni a' f s y .-AtoM^ 
Into periods of frogi three to four bonni .a^ tgiqgritiKr'- 
and evening, becangc they can 


The i'anama hat, like “all Oaul." Is divided kto eoty wtaen there is a certain auikat pf 

three parts The top of the «rown la called the‘Wga-* atmoaptoew, fioring tbe njiddle the ™ 

tilla,” the sides of the crown '‘cope," and: the bito' '< dofWs too Aty for sueceasfni 
"fa Ids " In beginning the bat the.wettver seleote date strand* ist palm leaf. *' 


straws which constltote tbe skeleton and mn from tbe woven at agy gild *1) honm. 
center of tbe "plaBtlMa" to the edge of tbe “fAlda." 
when the While It seems tfaat-lhcsc stmirit Could' be afranged tat 
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The Fly 

A Model of Musca Domestica 64,(KK) Time.s Life Size 



By Joseph William 




A t this AmeHwti Mweain of Natural Hiatory you liiaertlun of the halra with which (Im* Itody of the (1y la imimImI by n fullo uIIhs KhdwinK the rcsnliK of (he 

lyHl fltxl a baaae fly nearly W* aa a cat, and all covered. It waa more difficult because tl»e halra vary Niirveya made of al) the cotumercl/illt miiihitilo kdii 

ttH"dItOlgrMa'bleaeaa will dawn upon you at onoo. The ht length and bend In different directions Tlila was iK-da from Cedms IhIhikI to Cupe riiiftcrt niwmi half 

laadH OC the bouae fly la IS Inchea long, nr 64,(100 tIntea Anally accotupllf>hed by conatructlng each hair of ger- the available beda in Hi>nib(>nMt .viaska. and ii mujor 

the Btae Of the firing if*ac« rfoawiaMca. it ia coualde^ man allver wire. The wings were modeled In cellu- |«ir( of the lieds on the Honiliern shorea of the .ihiHkn 

the (boat accurate and adequate repreaentatlon «f tw lohl The haltrren (a rudimentary taM-ond |>alr of renlnanlu The maiw, which are sixty one In niiinlwi 

extMtUtl anatomy of the huune fly in exletence. Not wlnga), the plume-llke anteunie. the club-aha|ted paliw and drawn on a large w'Hle. show the Im-iitlon and I't. 

only bax^ the more atrlklng feattuee been copied, but or tasting orgatm were alt accurately modeled and ar lent of the l>«ds, hikI also. h\ mranH of tarbms tiniu. 

oren the minor detalto vlalble on a magulflcatlon of tlcutated into {Mmltiou. A magulfled rectangular crumb ibelr character, w bet her tbiii tiietllnm, htatt, etc 

forty tWametem have been exeented with complete aocu- of bread forme the mount for the fly' This reistrt, Ijesldes ctuitubilng a haiidy ,,f 

racy. The egga, larva and pupa of the fly, executed in much that has tas'ii prevlonsl) publlslied on the Kulijeci 

proporHoti to the model, are iiart of the group. Keln Beda PetHsh siipph in general, pn- 

Th* model la a graphic llluatratlon of the life atory “ sents several new facts of great praetical Interest The 

of the fly. Man baa foatered and tolerated the Insect tN the hlU malting appropria I ions for the iJepartment hotun,v and life-history of the giant kelps are exten 

idfioe time out of mind In all but the coUieat cllmatea I of Agriculture for the ttacal year ending June ttfHh, snclv dlscussisl. chleHy from (he isilnt of tiew of 

of the world. The model ahowa the abort luterval from 1615, authority was provided to print and jmbllsh certain utillimilon The mode of grow (h of ifarroet/stOt makes 

the ftme the eggs are laid la organic refnae to the ((uick mtiw and aecomiwiiying reports relating to the kelp It lamslhle to harvi^st the plant twice a year without 
development of the hungry young grub and the pushing lieds of the Paclflc coaat. These documents haxe Just <lunger of destroying the Isais ('niiing „f (he stliies 

aaldeof tt>e hard cane with a loose to|) segment and the aiqieared In the form of a bulletin by P'rank K t'am cuuses new stliies to grow out fiom the tioidfiists, honie- 

exlt of the perfect Inaect If is cuay to uuderataud the cron and others, eutltled "Ihifasb from Kel|>. ’ atssmi what nftei the uiannei of the "'tooling" of wheat 

fly'a rapid multiplication. It has Nmoi/istts is Mppurcnih nn nn- 

nnal, and moie laie niiist ls< 
(liken to mold iKTinanent Injniw 
to the IksIh , 1 e, hariostlng 
shnuhl not take place earlier 
than the fruiting smison In the 
I’uget Sound region this plant 
should not be lmr\(‘sted iH’fori* 
.Inh l.'itli, and In Alaska not 
before Vngust 

As to the dls|H)sltlon after har- 
\estliig. If I' stated that 'taking 
exer\ riling into consideration- 
cost of piodiH'tloii, cost of han- 
dllng, and prniM>r(b‘s wlileb will 
apis’iil to the mnnnfaelnrer of 
nilxeil giMirls—dried isiwdered 
kelp Is the prodiK'l which sivtns 
to orter the ts-si jsisslbllllb" for 
(| n I e k 1 X tiiullng a subsiaiitlal 
(-omineicini demand ’ 

voted to the ilietlOKl' of harvest 
ing kelp, with working ilniwlngs 
of harvesting inaehinerv now 
aetniilU In use In ('nltfoiiila, and 
to a dIstuMsioiv of prolaible mar¬ 
ket,s 'I’he legal status of the kelp 
Issls has uronsts'l some eontni- 
versv, and mieertnlntv on lids 
subject has deterred large eaiil- 
tal fioui undi-rtakhig their ex¬ 
ploitation I.egIsliitloM looking to 
the control of thi' Issls and leas¬ 
ing of the rights to harvest has 
ls>en pro)ioK<>d In the .States of 
IVnsbington and t’allfornla. but 
has not yet Iss'ii effected At 
present anylsHiy is free to har¬ 
vest kelji anywhere on the coast 
The area of tsimmerclally avail¬ 
able kelp liods on the I’aclflc 
coast is given as .'!Sl)9i sipiare 
miles and the weight of fresh 
kelp as 51),dP.'i..'Hi<i tons. Assum¬ 
ing that all tin' isiUissium clilor- 
Ide were extracted and marketed 
as such, it Is wild that its value 
at present pi lees would approxi¬ 
mate ynn.iaHHMH), while if the 
crop were Ksliiced to dried kelp 
and sold at cuirent Ilgures for 
potash and nitrogen content, the 
value would exceevl fl80,0(X>,000 
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British soldirrs explaining to French officers the Clearing away wire entangiements by shooting a 
operation of a trench pump. cable over thorn and hauHng it in. 


IneeBdlary bomha dropped from ZeppeHns in a rmM 
orer the Tyne, England. 



AtStimn motor transport bringing In a load ot benslne for onttMaobUe fool 


OMnfootlnt otoOms «t a BrlUiih AM 


SCENES IN WAN-TORN EURCNPS 







































^dEimiCAMERk:^ 


‘ tf . fa^BwtlM -i^BMbliMry and ba* partiaolar cargo of ablpa, and ba« for an object to pM- rprlna tr 
' ua' in pitPitnia *» paopamn* msaiia or draft appU- vide no Improved itrnrtnre wherein the ahlp arranged 

«aohlii«7 Intended for the purpoae may b« weighed at any time when empty, and oenalve e 
I a load or Dalle of bay or ahoclu the cargo may b« weighed at the »«iub In taken anlem 1« 

.' jfcTjf !?. “ I of praln while moving acreuw a Bold and then on board tor* for 

trawiportlng attch load to the place of dallvery. JHANUFAmiRB OF HOLI/iW OB I.IKK th.' opert 

. .,.. BAaTUBNWARK-K W Laiuii. Ainl.le.lde, t' 

'V •• dHMM^ ®* ®****** **<•*•*«• Midway, Borton upon Trent, Kngland Thl* ■'ortaln p 

0. Mowar, updon, tZ:Tr \he'l«„\:ct:re oVroC‘or 

Jtfha lBT¥0tfo« jt^a Ktr IM chi^ct to »*» “ ^*i'i **’i'*i ^** **^**^ *^ I earthenware anch. for caamplv. »* pof* nr KI-KV 

ladd ewfort to all forma of FbttlW for hard *" “'fo'’ jam. for containing preaerve* and other food ^ 

,Wit. tapMlatlf mlHtary, wttowt dlmlhlihlng from the oil the mlnuteat partlclea It mdy con rhl* hn 

klMdr aWOngth; and to adapt jjnttlaa, aa neater, tain, and Including lllferlng elemant. which ^hlch the pot. are formed preferably conel.t of tru.k* of 
too** o^eot and eomtortahlo artlele» of wear, ran he ^dlly taken out of the tank or body appfoalmatcly clrmlur .olid billet* or alab* Platform 


pM- aprlng motor*, capable of helng wound, and 
•hip arranged to move the figures forwardly by sm 
and oesalve start, sud stop*, and wherein mcib 
iken tnlam Is provided In connection with the mo 
tor« for successively releasing and restraining 
IKK fo'' oP'Tatlou of the motora, and wherein ccr 
tain of the figures arc mounted to be moved in 
Tbla certain predctermlued manners by the motor. 


% mif n** «***, Chl«ay aportlng, tor which of the filter tor tlm purpose of clMnlng or „rdlfia 

On fnUdr or combination of Htthland apat an^ renewing BHINtlLE 1‘ltEHH ~ 

1 HBIsMfirr.-F M B<.w*na. Oicahw. Penna. ^ ; 

awa^_ purpose here 1* to provide a helmet or provides menus 

■HHI ™” >* oP^^tlvc , ,hj„gi„g In their 

to Inoperative position without removing the ,n,„nie* in the band. 

Wonur PTTrm fob KAID W«AB. same from the head of the wearer, which hel Tlie press 1 

ptofifctoghas be«n worn Wthe^, To thl* end, Xu7n u“,\sVting’b^th‘mn<te“of'theVil'rer f rne^ed‘’"wltirt*h‘’"'‘« 
ttbs Invention ts eharaetsrlsed by a wovsn f, . . lonnected with the [ 

OUtts* having the warp or tongltodlual strand! f., „ t-ovEk and HPnirr M ■““’"•““‘""i'f’ 

retalnsd Jointless and oontinuons throughout, fOVEH AND SPOlfT - M pa., from one of the 

and having th* waft or tranaverso strands'^”"*’ 8tb Ave. Br.Mklyn K Y. N Y other 

ehailged m one or mors snltably located longl-' foventlon rslatea to a eomblnatlon cover umbbRMJI c o V i 

Wdlnal section, of the pnttso , and spout for a ^eptocle and more partlc KsVBaa.NicC Hoct. 

ularly for a milk bottle An object la to pro- n,.^t*dy N Y and t 

rant*t»(«K I* ATtetlott. I vide a receptocle cover and spout which can ^ 

HAFETY DEVICE FOR AVIATOEB—W. A Qutckly secured to or removwl ,„„uut|ng on an umbrel 


prepared in uuy ordlflary manner 

BHINtlLE PltEHH ~0 Hobnby care of N 
W Lumlmr t'o , Iloquiani, Wash Tbc Improve 
meat provides menus fur automatically press 


> Inoperative position without removing the 
ime from the head of the wearer, which hel 
et or mask affords a large angle of vision 
hen In use, leaving both banda of the wearer 


tlMBKKLI^ COVEKlNtJ MKTlINE- 
KaTnaaiMk C HoCT. 18 Chestnut Ht, Sche 
n<-ctody, N Y. and C T IUnthchcl The 
Invention provides means for meelmnleally 
mouuting on an umhrella frame a fabric cover 
provide, means to operate rapidly to operati' 
means for manually controlling the periods of 


ItooitaT. care Of Mackay Ollier, Co.. North * ^'*‘’**'11 ^““’vk ^T. 

Rydany, Nova Beotia. Canada. The iavtntloil '■'raned, thn* rendering the device oanltary means for manually controlling the 
hai particular reference to devlcea for making LITHOflRAPIIIC PHOCBBR—M B Wood, operation of said mnehlne . and p 
ffl^ta of aviators practically safe In the pro- 218 William Bt, New York. N Y The par tenlug iiiember. for the cover and l 

Tloton of a parachute adapted to be carried by tleular reault attained by the proeee. Is In the tip ends of the ribs of the- utnbi 

the macblnt and to which the aviator la con- produetlon^n Ink. on one object of the effect arranged In the form of a eonflnuo 

bsctod, meana furthermore being provided of a desl^ printed upon linoleum with oil facilitate tho feed of the fasteners 

I pigments. In order to produce light and IneJi 

n 1 rrr.rri pensive samples of the vaiion* designs of Hn- Mtuleal Owvtccs. 

J / CABINET -^M A Haw 


^ ^ ■ - mOBIC CABINET -M A HaWKINS, 1581! 

heavy and eumberwtme «vction. of the linoleum Baltimore Md This Inven 

EDO TBBTBE—H NinHorr, Flower Co, tion provides for aecomiiiodstlng the maximum 
48 Broadway. New York, N Y The Invention uniober of muale rolls In a given space . em 
ha* refersnee to an electric egg tester adapted imdies the novel elements In n form I'onstltut 
to be used by houeewtve* lu testing the egg* ipg nnits of a sectional cabinet. provides trsy. 
they pnrehaae, abd also by egg nerebante, for the music rolls, each adapted to hold a 
whereby eggs can be easily and quickly tested 

to ascertain tb«lr degree of freshness _— 

PARCEL PORT WBUiHlNO SCALE—G B. 


wbwsby the parachute and aviator may be re- to ascertain th*lr degree of freshness 
h^d ftom the machine In toe oa^of aed-, p^RCEL PORT WBUiHlNO SCALE—O B. 

m ^ eh. ^eslot. N. C Th* Improvement I. 

earth to infety by virtue of the parachute for toe acale 


'? 3 r Hns - ™ - 1 

^ been partial to p^chute. or llte-«ivto« to.crihed todteattog different .one. 

devlcea of any description. „J 

PRCPBLLBR."T. A. MAcnosALD, 59 Fair gpit gf 0,,^, brought to the center of 


a guard aapetlnipoaed thereon and marked 
with none line*. The guard la to the natuto ' 
of a transparent plate on which concentric elr 
ctes are inicrlhed todteating dlffereut sones 
By shifting the map. any particular towu or 
unit of area may be brought to the center of 


Rt, Paterson. N. J An objsct here 1* to pro- yj, guard, and thus toe acale may 

vide a propeller, especially toooe deaigned for p* conveniently made to apply to any partlc- 
ootoplanea. which not only eierts a driving town or unit of area, 


force In the direction of fUght. but tlao sxert* 
a Uftlng force, thla lifting force belag due to 
the peculiar shape of toe blade of the pro¬ 
peller. 


FINK ORB RHPARATOa—C W Bbm,. 

Rickey. Ala The toventton provides a device 
especially adapted for separating ore from 
other suhstoocea having different specific grav- 

Of ItKoroM «• Vormerw. I “f- wherfito the separation 1* based on toe , 

OO-PPON CHOPPEB—R HaiirLwm P O PhyMcal fart that each materials are moved by Mtisic OAhtNET Ing with 

T> /I J*'*^*!' flowlag water at different votodtlea. toe rebi- 

Bok 6S1, tominerre. m mils Inventloo e^ velocity depending upon the reUMve ape series of rolls and seeommodate rolls of dif 

prtoe. a wheel supported franM> having a series —vlty diameters, provides for holding the —M •' • 

of adjttstohle chopping devlcea for rotting oof rolls of . series to psrallel orderly relation oi, I- “o '"‘P 

all of toe pUnt. to toe row except thorn, which ""Lth* trays, and provide* a sliding music roll of four w 

It la deMred to retato, and to which each of Tex The Invention relates to gwba^ and at a Asor at Its front together with ore eelf-p 

the dropping devlc** I* mounted on an adjust reeaptaclea, and one of toe principal ob means for actuating the door to tho elholiiatlo 

able eupport which carrtee fender, and cnltl '• t" adapted sliding boldCT 

vatlng mechanism for cnltlvattog the plants fo'' '>'■ sidewalks and to puUUc parks, and surfaces, 

After tolnnlDg. Including foot-operable mmhsDlsm whereby toe M**m« aoM Tfcolr fintiaraartaa conneetloi 

TRAP NBRT.-M F. Donawai, Ml 8 Mato to**''traT”w ROTARY INTERNAL COMBI’RTION EN 

Bt„ Pvovldencc, K, I In this devlcea neet I. ooposiiure ot lav trasn or garoegt. „ Kii,wiNa«ci, BBS Ban IHego," VKHH' 

provlfied for toe fowl and an toclosure for th* ' care of Postmaster, Ban Ftiinelseo, ('al Thla dress f, 

neat having an entrance and an exit, and j Hordarare aad Tooln. toveution relates more particularly to a rotary The prlmt 

whereto doors are provided for entrance snd ] Internal eombuation motor or engine, which tlslou of 

exit, and mecblinlsm to conneetinu with the MOLD FOR BBrURlNO HCRBEN WIRE.— fo,. object the provision of a device .winging 
doors for normally clootog the door of the exit ^ Hnoogs, BhelBeld Htatton, Kansas City, „(,lch simplifies the structure of euglm-s and eitendliig 
and opealog th* door of th* entranee, and ar I’’*’ principal objects here la to j-p^uces the iininlN<r of parts to a minimum, of the tw 



aeries of rolls and accommodate roll* of i 
ferent diameter*, provides for holding 
rolls of s series In parallel orderly relation 
the trays. and provides a sliding music i 
bolder, and at a door at Its front together w 
coonoctlng means for actuating the door to 
movements of the sliding bolder 


posed transversely of tin 
!«■ readily attached to 
without necessitating tl 
parts or of weakening o 


PRONT RHNNIVl. (IBAIi FOB VEHII'LEH 
d L JonSHoN ilalena. Ml The Invention 
an Improvement In the forward axle support 


Jecta Is to provide s garlwMte receptaele adapted * , ' 

, for uw on tidewalk. and to puUUc parks, and 

Including font-operable nimhanlsm whereby toe prta* Max SIS aoM Tbelr fi i r i i _ ttIx s connect 

■ “ rs 7 T'T'i "’i. 

’ therein OINK—F H Kii-winuki, VBB ‘Ban Diego," VKH 

f * care of Postmaster, Ban Ftiinclsco, ('al Thl* dress 1 

' I Hardware aod Toole. Invention ndates more particularly to a rotary The prl 


and opealog th* door of th* entrance, and ar I’’*' principal objects here la to ^p^uces the iiuinlN<r of parts to a minimum, 

ranted to be operated by toe weight of the provide » mold whereby screen wire may be greater nfilrlcncy Is obtained bv 

fowl as It eaters the ne»t for closing th* doer, detachably secured, and held to stretched po f,,p pn,|„j„n of complicated working parts re 
of the entrance and upentog the door of the aBlon, on doore, windows, screen framee, sleep jn |,„t motion and neceaoliatlug their 

exit *”8 porches and other ptsces where wire f,.pq„p,,t repairs 

MILKWO MACHIJHO.—A. Thrcacw. Cho INTERNAL ('OMBL'STION E\(JINK - O 

teaiblioat By roeaiie of tltU deVH* to* OsHk- HasTON, cate of W. Heaton, lluaUvlIle, ni The 

tog of-a cow way he accomplished rapidly and COMBINATION TOOL—J H W*t,gga, 12ll igypotign relates to engines partliularly dc 
eeonOBllewlty and with no dOMor of Injortog mat' I-exlngton, Ky JTila tool Is f„r heavy fuel oils, and the main object 

the otstosal- The apparatna hi of light weight, adapted for use In carpentry, drafting, raa- thereof la to provide an cxploelon chamber In 
j aonry and other work of a similar nature. The ^^Ich too fore* of too fuel explosion to two 


isle roll'of four wheeb-d vehlcb-s, partti iilarlv such as 
icr witb I “re self-propelled the objects Imldg to provide 
r to tho elhnliiatlou so far as practUable of aide thrust, 
snd twist or tor.lon In pas.lQg over uneven 
surfaces, and to locste tin' ptdnt of iHvolal 
rlos. connection In-tween the front axle and tho 
N EN cliaasis as low ss prsctltiible 
Diego," VKHH'l.K END RITE--d t BaUNKT Ail- 
I Thla dress I, ('rocker Allen Block, Beutrico Nib 
I rotary The primary objei t of the Inventor le tho pro- 
whlch vision of an end gale in wl.leh a vcrtlraily 
device .winging eud gate Is provided with opposlteiv 
ii-s and extending ball* that limit tin- lateral exteualon 
Inlmum, nf the two retaining wings or members, and 
Inod bv permit of the folding of the nieinlMtr* against 


aa a straight edge and rule; a duobla right actuate an operative part of such engine, lu 
angle square; a double try-square; a dooWo ,4,^^ of but one direction, ss In engine, as 
.^vel square i and a double protractor. constructed. 

■aottag axMl UghtlMg. Pertatstlas to Baeroatlon, 

ADAPTER FOR BHNRBS BCBNBRB—J. I. BATH HOUHE —R F Oabiv, 91 Jackson 
ItoatN. IM Breadway. New York, N. Y Ac- Bt., New York, N. Y This Invention provides 
imrdtog to this Invention, the fUsadraatagies of a bath bouse more especially designed for use 
former inventions are ovMcoma hy prorldlag a on livefa, bays and other waterways, aud ar 
fitting which la sneb that it may be fitted to 

any standard burner attachment- or mUtnit Lil l i i l ' IL I I J l' jniL-IE ' lli UJ 

chambef which is provided with any -con- Jl r|n.llf.rr lllJ f 
Taalent number of burner* oc mantle tapport* I { iET luJL 
a* may he required, dependlug upon wlwtter t I nin lliX£ JllJ f 
too huriMu U required lor heatlag «e llghtlag. Ill II nJII | □ tTllIl " m 3 ± _ 


le, HI The for vehicles, particularly driven vehicles and 
I ularly de la to the nature of on IniprovevI bell guiding 
iialn object device forming part of a belt traction device 
ebamber In for use In wrtlons of the fnnntrv where Inoae, 
Ion In two sandy eoll la predominant snd the velilrlcs re 
manner to tarded a* a lamsequenco thereof 

engine, lu -—-- - —-- 

engines as Nora,—Copies of any of these patents wlU 

..,e„i.h,sA Kj, BrixNTirir' AMinicAN f— 
Please state th* name of t 


- HMMmaa»m«M-l.amta*H»hwfooa 

& ’ VADVll.-^, 0. Witaaog, Bavwiasrnod. W. ' " 

UBHM ^a. «r.'»8*aoB’»toT«iUou U anlmpkavmMBt BATH HOtiw. 

to val'rwi, ahd has for Ita ohjurt to previd* a 

W PohaiH tta had#*. Ivalw of th* liiaraiitor apecjfted, tEpoetally ranged to provide a baaln adapted to fioat In- 
■ 'hrtJhtog qpaf*- hda^ad for two ai an axhanit vulva to oaplo- dopondontly of the bath bouoe structure and 
m MmUtotti ’ifiali ent to ft s . and umdtally of that typa uatog toa platform adjaennt the baaln to protect tbe 

■ V ■ ^ ’ IMs Mp^ typ* of Tiivu. latter agalnat heavy swell* and wave* and thus 

T.«fnF »a*M 4 .«*atoport. aWa*. «* ‘**«*“« »>«*“ »'8»rtight 

l^.ltmntioh, IftaMfoa fo-PMMggrtfo TOT—J. T. MlUga. Clovli, New Mex. Thl* 

fo. 4 eaiw.fot hfopa utd^ th#'’foTimtloa provtdn a a«fle* of toys driven by 


entlon provide* W* wish to call attention to the fact that 
sslgned for use we are to a position to render competeot ser- 
irways, aud ar vices In every branch of patent or trade mark 
work Our staff la cximposed of inevhaniral, 

' IIL' JI"tM electrical and chemical experts, thoroughly 

- n nl 11 1 trained to prepare and prosecute all patent 

~m l^ f I j I applications, Irrespeivtlve of the eoinplei nature 

^ [lit fl I 1*1® aubjtvct matter Involved or of the spo- 

clallied, technical, or scleutlflc knowledge r*- 
qntred therefor 

We also have associates tbroughont toe 
world, who aatlat In the prosecution of patent 
and trade-murk applications filed to all coun¬ 
tries foreign to toe United Btotes 
>tftd to float to- MuitN k Co. 

structure and Pufewt RoKoltera, 

1 to protect tbe ^33 Broadway, 

wave* and thus New York. H. T. 

>rtlght Branch Ofliui • 

!Iew Mex. This 685 F Street. N W., 
toys driven by Woahlagtoa, O. C. 















That’s Your 


Friend, The 


B.V.D. Label, 
Boys!” 

a mental snapshot of that Rer^ ff^oven 
I l^bel^ Fom, and you won’t be fooled as 
M I’ve been once. Now, they can’t sell me 
anything; but B. V. 1). Underwear. I’m 
just as particular about my underclothes as I am 
about my outer clothes. 


“I prefer B.V.D. because it feels .so soft and fits so 
ijuod. Take my word for it, it’s certainly cool and 
comfortable, washes up like new and gives me no end 
of wear. I don’t buy, if the B.V.D. Red Woven Label 


The B. V, D. Company^ New York. 

l^incioi) Sclliin: Agency be, Aldermanbury, K C 


VBILLINGS & SPENCER 

I htmchiniatM mnd A.ut» f-, . 

TO O L. S 


Hartford Ct | 


i Thr H&M Division 

\la^ Instrument Companies 

^ RochosMr. N Y 



NUT wmiva 

AtnuoA PAUrawl lliajlavt# tojll* 

16mo.;a03pp.;SpktiM. PriM, 

In tills book the mv* 1 «Md Miilthir 
pnrectnMs of the UntM SIMM to AnhMiMp«te<l 
In the form of a dnuutie nnnnavn, wlitob »boim 
how )M«pt«M tUi eouBtrr wMkl be kcMnat • 
(uddeo end cniefuUjr-Plenned Attack Or • flnth 
olAM navel and mUitary SarapanB power. Tt« 
naval and military <Baaatars Ha p kite d «tt tide 
story em baaed upon the WAndapa wWoh, yakr 
after vear. have been pivnn in the annual Nfterta 
of our leadlna naval and mtatary aMherittea. 
and in the reporu of the heoretary of War and the 
Secretary of the Navy The Buropean arar MAde 
favorabty to the Alliee In the tpring of 1910, wimn 
Holland declarea war and a powerful atthtd army 
Invades Uermany. craaslnt the Oannan frontier 
to the east of the Rhine and capturlnc the great 
Huun-en of Uemian artillery and ammunition 
supply In WeatphaUa. The treaty of pemoe la 
signed at fleneva, and Oermany. lo prevent the 
disruption of her fleet, agrem to pay an indemnKy 
of 10 billion doUara In view of the tact that It 
a-s. T . a^. a^«,L.»v.l, „„ ^ ^ aupplted by the 

Rn\7C 1 United States that cctahtod tha AWaa to win. 

isyjy a . uermany feels that ahe Is entMlad to lory that 

1,0 billion dollars upoD this omtnlry dbe eenda 
her fleet and an eapedltiaaary Army of a00,0a0 

lapshc.t of that Re,i u^oven 
id you won’t be fooled as 
Now, they can’t sell me 

V’ 1) Underwear I’m ***‘*’’' *'***'’ •“•’*•*1*** water in batf 

. V. CllUClWCUI. I III a doaen poru. dockyards and naval atationa of 

mV undert'lothps aij T am Statse, and, within haU an hour, not 

L Illy unutTXlUinei a,!> l <iril » «,bmarlne or daetroyer of w navy la afloat 

from Beaton to the Panama canal The same 
night an advatwe force of 20.000 men la landed 
and the forte protecting Boauin and New ’York 

h feds so soft and fits so r,rs."'h:sr jiiirrs.jr'zs: 

it, it’s certainly cool and from New York and S wmooa from Boaton—and 

, . gel It Washington ki captured and the teat of 

r new and gives me no end Oovemmentla moved to Pittsburgh TheUnltod 

B vr T'A 13 1 vvr T 1. 1 Htatea long-distance radio atationa are captured. 

. V. D. Red Woven Label and the Oerman InteUlgence Service having be¬ 

come poaeeeaed <rf the navy secret code, our fleet 
of 10 dreadnoughte at Vera Onu la lured to Cuba. 

. met tbnw by a fiaat of S2 Uennan dreadnoughta, 

, , , and the battle of the Oaribhean, the greataat 

u u-ivfi/ I/IIJ Kr.t novtet ImM ^ hlatory. Is fought The great Qennan 

ynVta ' r " I tranaporw bring over and land at Boatoo New 

B V n C’o..i Cut Under- Vtx* *»<« Philadelphia a force at 300.000 picked 

VTnI shii ts and Knee Length veterans of the Buropean war, who within a few 

W WA Drawers, SOc , 75t , f I 00 days of the declaration of war take p oaa n m l oo 

tii'raajtg *' die (iarmeiit araettAl, pun, rifle and powder factory 

smgWR-l east of the AUeghanlee The AraerloMi foroet 

(tjf end t.r,i,n I»««./) eflectivos) aiw withdrawn to Ptttaburgh. 

and near this city on the historic ground as 
Braddook they are overwbetined by a Uerman 
A. \T / army of 180 000 men. whose artlUery. four times 

I’Udtl y, I\eW I OVR* atrength of that hastily gathered by the de- 

^ ^ fenae decimates our gallant forrea. Pluaburgh 

bfe, Aldermanbury, K C '* Qovemment Is re- 

’ moved to Cincinnati Here, acting on the advice 

of Its naval and military chiefs that It would take 

-_ from throe to six years to build the faotoriea 

and conetrurt the guns and equipment neoeesary 
to equip the millions nf voluoteera and get them 
WT 1 SMALL SET BACK into such shape as to ensure the driving of the 

1 / mlUlons of the Oerman army of ocrupation back 

W V^01111lCI 9 to the sea, the Oovemmoni decidee to pay the 

* (IUtehetoriUvehitl«*( hidemnlty demanded and "write K off on the 

RESET TO ZERO BY A SINGLE TURN Nat^ l^er as the ooei of being taught the 

These ooun.-T, are Just as high grmle a. our ' ' 

largo oounters, but are lower In prfce. Price (4 ^**ls work may not please but It wtU certainly 

It wiU pay you to Veederiie your machinery • fasrtnato the Ainsrlcan reader If be reads the 

and know Just what Is going on ■ flCBt chapter, probably he will not put the book 

Any mechanical engineer will - B down until he has read the last 

U*l) >X)U thftt thr w<rd VncKtrr B 

standsftwthebestcoosiructsd ThK "‘SHIPPIWa WoULD” Y*AB Book. A 

d"v£’.in‘tor'’Cwi7“ ManuAl in Trade, Commeree, and 

('yriometers (idometers W|g|MH|flBpr Navigatiun. Edited by Evan Rowland 
Tschouijweis rtnoDieCsse- Joatm London: The Hkivptng Worid 

ItSsX!!^^.Viii' ?f tb" world. Price, m the United 

. a——Kingdum, 10a. net; in other oountriea, 

Ils 

The familiar green cover with lU Kthlopic 
Neptune and his ebon nymphs reminds us of 
former annual meetings with our old frlsod. "Tbs ^ 
NAtopfitg World Year Book " It presents the ] 
usual complete port and harbor directory of the I 
British Isles, sad of oommsreiai porta of the 
world Tbs "tariffs of all naUaaa" Inriudos the 
new Colomblao tariff, tbit sacthm It somewhat 
affected by the war, to the extent that the tariffs 
of Oermany. Austria-Hungary and Turkey could ' 
not be revised to date. Important new legisla¬ 
tion affecting shipping Is given. Among other 
new or revltedfeatoeH are the flat of radio sMtkws I 
of the British Islas. an abatraet of the hues Oaaal I 
Regulations, and tha shtpbuBdliw and shlpplag | 

Is a new map of tha BtaamBhlp and railway ntotoi 
of the worid. ahowlag the ports, oeaHng atatione 
and oualflaidt of all oouatrfea, 

L'Acrtiudrc. B De She PHttielie Api>U- I 

bum—fireproof, 2!^"’ niundnagiona; H jfltw lrt a me nto: , 

indestructible and at low com—by meaoa of §»ld*tui» Auto*i^; K Tjglio Rapid© | 
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Kahn Pressed Steel Construction 

InflammsUswssdjolsteaMstudaarsroplsosilby all atccl msinbsra. cut to length and requiring 
no work at tbs buUdioa site. They ere erected without riveting, punching or bolting, by s psriseteo 
standard connection. The only tool required Is an ordinary hammer Hy-Rlb etssl eheatbing lequiekty 
Bttechad by bonding down prongs on the membsre; and the stucco platter or coperets afgrtiad. Tlpre 
tha principle of ehysersper conalroctlon with ell ite edvaotegea ii at last mads poaaMa (or emsHat bulM- 
Inga Yet the cost cORipaM favorably wlUi that of wood, and only half Che time and labor Vs required. 

Complete erection d ujfeii e are Inroishsd ao that the bulldingi are quickly oonstnxried by ordinary 
mechenlca. Oetelled 4ig{Mtlone Cierniebsd to psreone contemplating the ersetioa of multiple b oa Ps a 

TntiBil Otmerato Steel ComiMu^ _ 


WUanl e U. RomadmUi. MUmio.' UlrioO 
: 805 W-; t W IHua. 
ti»tioii«. Prloe, L. 4. 

■ tofebty TUs h a treatise Quito efa af acMri ati c ot tin 
*b^- Ubrary. coodenaed, yet Miotmwhly tmh 

quirtd. It deals with aoetyteoe In Mf warietM aff* 

rdinary not eppwtally dMkntt fliwaM 

b oa Ps a tor ftudimto of tht IWHM hUgltiHa. Rllflattflht. 
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jit 1Q» to tb« Uffat and took It to 

MB whMber or aot tttere bn anr kaot« dr 
IMtelud ptaoM la It HoatetimeN in mak- 
Ini them tbe atraadti are broken and ad- 
dttiotuil ones have to be woven iu. Thla 
apolla the texture, although It 1« not no¬ 
ticeable In a enrsory exarntnatlon of a 
new hat When the bat haa been worn 
ouofa eada are Inclined to atlok up and 
mlu the aptwarance of the Panama. 

A (cood Panama hat will witbatand tbe 
roughest kind of unuge It i» an Ideal 
{irutectiuii for the head-from both aun and 
rain. It may lie Mubjected to all M>rU of 
IndlimitieH, but tbe one so often infltote<l 
on It here In the I'nlted States, and that 
la bleaching It with oclda when all It re- 
tiuirea la a careful waablug In warm water 
aaalKted by a geueroua lather of OaMllle 
soap. I>o not fear to waah it aa often ae 
yon wlah. Have the water warm, not hot, 
and uae all the aoap neceaaary. If poa- 
•Ible, dry It on a block, but if no block la 
available, atuff It with taper or clckh and 
dry It In the aun The only bleaching a 
Pauatna hat can stand la sun-bleachlug 
The Boe straws crack and break within a 
few days after they have received an 
oxalic add bath 

SdlaoB Submariae Bokt Stordge 
Battery 

lOoneluM from p*ot .tflO 1 
Uiad placed directly on the keel of the 
craft to afford Incrreased Mtablllty and 
safety. Knrtherraore, the Bdlaon battery 
Is more durable, and it la not danuiged by 
prolonged or oft-repeated over-charging, 
and It may be charged and recharged to 
full capacity without affecting IN uaeful 
life. Its life not depending mam the num¬ 
ber of cycles of charge and dlacharge, but 
on a iwrlod <rf time, four years figuring In 
tbe present guarantee of tbe manufactur- 
em. The Edison battery cun remain 
Charged, seml-charged, or totally dis¬ 
charged for Indefinite pc’rbala without In¬ 
jury, and conseciuently it la not nec'easary 
to operate ttie engine and geoeratora. as | 
In the case of the older tyi*cH of cells, 
which re<iulre conatnnt attention for form¬ 
ing or correcting the plates, in otlwr 
words, and what la Important on tlie uilll- 
tar.v side. It Is always ready for Instant 
use. The electrolyte contaliw no acid, and 
whatever chlorine gas la generated, 
through tbe dec'omposltbm of saltwater 
b> electric current. Immediately bei'omes 
item chloride through the affinity of that 
nwtal for chlorine This Is due to the ' 
large amount of Iron present In the ated ' 
jura, as well as In the platen of the e'en. 
The FJdlwjn Imttery doen not shed Its n<v 
tivo material, nor Is It affected by tbe con¬ 
tinued and oft-repeated Hbort-cIrcuiUng. 
n»ere is no necessity to take the cells j 
apart or to remove any sediment, which 
In the case of a lead-eulphurlc add battery 
for a submarine may amount to from 7,000 
to 12.0000 pounds, and materially affect 
Its trim. There Is no danger of the ac¬ 
cumulation of g«s. us In the toji of each _ 
Edison cell there is a water-trap wlilcli 
forms an effN-tlve seal, and aliontd there 
t»e a auAcient uccumulatloa of hydrogen 
and oxygen In any single cell, sufficient 
to produce an explosion, tbe steel jar ih*- 
sesses sufficient strength to renlst It, while 
the water-trap prevents any fire within 
the cell from reaching the exterior. No 
’(gterlflc gravity readings are neceMary 
nftener than one about every six mouths, 
to determine when It Is neceasary to renew 
the solution. Tbe electrolyte used lu the 
Pldtson cell not only preserves, Instead of 
corroding the steel, but It also absorbs tbe 
carbonic add gas exhaled by the crew, for 
there la soffident potash to aboorb all tlm 
no, thus given off for IW days. In this 
process ho harm la done to the battery had 
the carbonic add ga« mgy be removed 
from the electrolyto when opportnalty 
grtaes after a protracted submerged ran. 

Comparing toe Rdlson baltory with a 
lead battery to he used under aiutiar ««i- 
dtttens In a submarllm. a typtoal tiwtalla- 
.glaii of tbe tormer Jm» a ckpaetty of 9ie 
h«to» ’•torn dlachatged in three 

lft'the'aaifm'inWiwe««(Wc:«aef.’ 
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MOTOR CAR 


Comfort and economy con¬ 
tribute largely to the 
pleasure of week-end trips 
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MASON'S NEW PAT. WHIP HOIST 


1^0 more puncturen and blow-oiUs— numore tiren || 

^^cutby broken glass or battles—no mo.'^ getting |j,n|Ln 
out in tne dust or mud to repair tires or ohange 
wheels—no more annoying delays and late arrivals—no 
more tire troubles of any kind—you get there and back 
on time when your car is equipped with 
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Neighboriang the Fanner 


One of the most significant facts 
of our telephone progress is that 
one-fourth of the 9,000.000 tele- 
I^Kmes in the Bell System are rural. 

In the days when the telephone 
was merely a “city convenience," the 
farms of the country were so many 
separated units, far removed from 
the centers of population, and iso¬ 
lated by distance and lack of facil¬ 
ities for communication. 

But, as the telephone resudied out 
beyond cities and towns, it com- 
plrtely transformed farm life. It 
created new rural neighborhoods 
here, there and everywhere. 

Stretching to the farthest corners 
of the states, it brought the remotest 
villages and isolated places into 
direct contact with the larger com- 
munitiea. 

Today, the American farmer en- 
H>ys the same facilities for instant. 


direct communication as the city 
dweller. Though distances between 
farms are reckoned in miles as the 
crow flies, the telephone brings 
every one as close as next door. 
Though it be half a day's journey 
to the village, the farmer is but a 
telephone cedi away. 

Aside from its neighborhood 
value, the telephone keeps the 
fanner m touch with the city and 
abreast of the times. 

The Bell System has always recog¬ 
nized rured telephone development 
as an essential factor of Univeraal 
Service It has co-operated with the 
farmer to achieve this aim. 

The result is that the Bell System 
reaches more places than there are 
post offices and includes as many 
rural telephonea as there are tele- 

f hones of all kinds in Great Britain, 
ranee and Germany combined. 


American Telephone and Telegraph Company 
And Associated Companies 


VALUABLE BOOKS 
of Instruction and Reference 


ScumtUic American Cyclopedia 
af Formulas 


Coaerete Pottery and Garden Furniture 


Seiemtific American Reference Book 

Kditloii oT 1814 aompUrd and pdlP-d tij 
ALBKKT A HOPK^INS »nd A Kl >i- 
BELC. BOND Clotb 587 putn-B, f 

1000 lllu»t»tlonii. Price, SI <M) 

T A lanilr. edmpAct, reliable and up-lo dau- 
vohune tnr every^lay reference couialnina ii 
ranarkable assrevatlon of facu efatiatli > and 
readable Inftnwjauon alony Induatiial, couiMirr- 
(rial, aclentlOc and n^haoli^ linre of general 
lotenMt It ia a iw»aatlou of fi^u and %ur«( 

and irin prove Invaluable on the deal^tbrbuei- 


I Experimental Science 


f Thia work treala^ the ^‘''•nua toptreof pbira- 

a fund *of^tru»^wor&^urienoSc Infoiroatlon 
prewintcd In a clear and eloiple atyle The atro 
of the writer haa been to rrnder ubyalcal eaperl- 
menwtlun no altnple and attractive aa to Induce 
liuth old aud young to engage in It tor pleaaure 
and profit In the lateat Litton the eotipe of 
the work ban been bruadeoed preaentlng the 
more recent ilcvelopnumu In rooderu arfenee 

Handy Man's Workshop 
and Laboratory 


1 A (Hunpllatluii of hundroda of valuable ainr* 
geatlona and Ingenious Ideas for the meebame 
and tboec ine< hanlcally Inclined Tbs soggra- 
tloiM an. practical and the aolutlona to iHilcb 
they refer ant of frouueni oocurremw II may 
be regarded aa the beat collectlan of UWaa qt 
r^uireful^iiou publlab^. ^ 

Monoplanes and Biplanes 

Their Dealgii Oonatructlon and Oneralton. 
By ClIIOVEIt CLEVELAND LOENINU. 
Htic AM CK «HgHU Clotb 8SI 
pagei. aTH IlluJrtratlona Price, SS.#0 
1 Thla work rovers the whole aubimrl of the 
aeroplane Ita dealgu and the theory on srhlob 
the dealgn is baaed awl contMoa a de^lad da- 
aoriptlon and dlacnaalon of thlrty.ei^ of tlM 
more highly auoceaafu) typea It laauionmglur 
practical work and Invaluable to anyone Inter- 


trs SBJVJJ TaSUB books by UAIl OR ISXl’RKSS PRSPAlP 
UPON BBCSrPT OF THK AUVKRTIShO PRICKS UUH CATA~ 
utovsedr^iSNTtFto asu ikcunicai. books ss\t fbsx 
ON SKND VS YOUR ORUBR OH RKQUBST TODAY 

MUNN & C 0 .r l9e^ MUtktn Woolworth BdUiai, New T«wi( 


be instslled wUcta will Hbts a capsrilY 
ot l,2ia knowatt-hottrs wbett 41itcbaZ|gwa 
at the three hour rate, ttftw a nutsikl 
charge, and 1347 kilovratt-haats Whaa dls- 
charged at the three boor rats atter an 
Overehsrite. Theee Bdlson oeltB have been 
tested tor rough usage under extraordi¬ 
nary cuniUtlonM of vlbratloti, osclltatlion, 
bumping, overcharge, short oltcult, etc., 
and it is exiiectefl that the good featusea 
already shown. wtU develop also In actual 
service, thus Inereasing the effleleucy and 
radius of action ot the submarine, 

Power of Mind in BssebslI 

By Arthur MaedonaU 

T llKItIO are three general mental states 
ill which a bull player may be; overeon- 
fldence, lack of confidence, or nervousness, 
(iverconfldcnoe cun cause a player to make 
an error througb want of sufllcleiit effort 
Thus a giHsl fielder will muff an eaaj' fly 
to the Hiirprlse of everj’one, Including him- 
nelf The ball may have been twirling 
more than uhuaI, but he was lu a relaxed 
condllloii, and his grasp, aa a result, was 
not as (lutck nod strong as usual. It le 
douirtful If any major league player has 
aiiv lack of confidence In catching a fly If 
be cun get to It with reasonable effort 
Idick of confidence comes to the batter 
when puszled by the pitcher, or when he 
1m thinking of the jiltcher’s great reputa¬ 
tion Nervousness Is the worst condition 
of all, tor even the best players when In 
Much a state maj play the worst 

Htaiiagib a great catcher, says, “(latching 
demands one third ability and two thirds 
mental work ” Edward ClollInK states that 
grounders do not come as hard to second 
liase as to first or third, "but when It 
ouiDcs to the other (lart of the game, the 
thinking iieit, second base becomes a diffi¬ 
cult position. Baseball games are won 
111 many instances because players think 
(luickly ” Colllua was on first, the batter 
bad three balls and no strikes, and no¬ 
body was out, yet he stole second base, 
and was severely criticised But as no 
one lieileved he would try to steal under 
such conditions, he felt sure be would suc¬ 
ceed by doing the unexpected. Coombs 
says next lu control in pitching comes 
head work 

Frank (“bance bolds that "conJldenoe is 
half the liattle lu basebalL" It Is cer¬ 
tainly one of the greatest mental forces 
in the game Thus u weak team that has 
tieeu winning Is harder to beat than a 
strong team which Is losing. A fresh 
young pitcher Is more difficult to bit than 
an exiicrlenced one who la uncertain of 
himself One team Is heljilesa before a 
pitcher that a weaker team pounds all 
over the field. A imtter is unable to make 
a base bit on one idtcber, yet can hit the 
same kind of liall from another pitcher. 
There are not a few players retired or re¬ 
turned to minor leagues who have lost 
confidence In themselves. 

A base on balls Is better than a hit, be¬ 
cause It may affect the pitcher more and 
tend to lesson the confidence of the team. 

. Joe Tinker, an ordinary batter, was <mn- 
vluced be could hit Mathewson, the great 
pitcher, and Mathewson seemed to have 
the same belief, tor Tinker won five games 
from New York by his Individual twitting 
Id one season 

When a pitcher hits a batter, it may dis¬ 
courage his side and destroy coufldeuce In 
him When a player has n ijuarrel With 
another or with the umpire, I have noticed 
that he Is liable to tie upset In his playing 
as well. Many Important ptiysloal move- 
meats are unconscious, but when a plsysr 
becomes irritated bis nervous syatem is 
easily thrown out of gear, and this uncon¬ 
scious action Is affectedL 
When the first batter up Is retired 
half the Inning Is over. The mental state 
produced by this had begtadlnf is prob¬ 
ably the cause Nearly eterjr baisHMll 
game Is decided by one play at the 
I peycbologicat moment, whleh to anOed llw 
"break.” Why a weak Man hW l^t (| 

I strong teem and be be«Mii> ^ 
week team with ngulaifltyv •»» WiilrtRV 
probleiiia 

AP unexpeeted Wt flUMT 1#* 

pinker and maka bin ifftafi ^ 

[next ba^, 
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failoroM of ootao Solden to bit oin 
worry then oiueli niid nuiko their ileidlDg 
iHMl aUw. 

Tbe crowd may affect the umplren, who 
are popular In one town and dialtkad in 
another In certain cltleH the weakext um¬ 
pires succeed l>est. Ueeause (hey yield (o 
the olamurluK of the crowd in close deci¬ 
sions. 

I have noticed that when a fletder fum¬ 
bles a boll he Is more liable to make a 
bad throw, especially if the fumble Is In¬ 
excusable The cause of this may be that, 
experiencing disappointment or shame, he 
feels (leatierate, and tlirows accordingly 

It Is unfortunate to hate the Idea that a 
pitcher Is bard to hit, no mutter how true 
it may be, for If the batter did not bate 
thU idea, tbe pitcher would be easier to < 
hit An illustration Is the case of Walter i 
Jtdinsuu, who for an unusual number of 
games defleil the tiatters of many different 
teams, until he w-us suddenly hit hard by j 
the Cleveland team Johnson claimed he 
was In tbe best of form and pitched as 
good as be ever did, and hts claim was 
doubtless trut' But tt was the itsjcholog- 
Ical condition of the Cleveland batters ] 
that made tbe difference As soon as bat- < 
ters become cunddent that they can hit a 
pitcher, even If they fan iN'easloimlly, they ' 
are ver.v llat^fr any tdtcher as long * 

as they itersist In such a mental attitude j 
The great repntation of a pitcher In the , 
minds of many batters may be a strong 
factor In preventing him from l»eliiK Ulr 
When one fesrs he cannot hit tlu' pitcher ^ 
(he should baiitsli such feelings), If h“ 
foals the ball, this tends to give him con 
fldenee, that he can at least hit tt some- 
when-; whereas If he strikes out. his fear 
may t»e lncrease<l Uallylug may be ex- ; 
plalneil in a simitar way A good hit 
raises hoiie In the next batter and there Is, ' 
a rush , this mental state mat also be pro- 
ducoil on the home grounds by systematic 
and rhythmic cmimrageineut (clapping) ' 
of the crowd The lucky seventli Inning , 
sometimes shows the result of this The 
rally at batting occurs, nutwlthstandlng> 
the fact that the pitcher who could not be] 
htt Itefore the rally is often pitching Just 
IIS well as ever It may Is* tUo mental 
condition of the butter that has ch«nxe<l, I 
rather tlian the pitching of the pitcher. | 
On the other hand, the Imttlng rally Itself i 
may oausi' the pitcher to lose conOdeivo 
and pitch badly—Abstracted from imcrt-| 
ran Phi/niral tUlucation ItnUru 

A Study of Coral Reefs ! 

D t HI.VO most of tbe year IftH Prof, 

W M Davis of llniwanl I’nlversltt | 
w-ns otsiuiled In \lsitliig and studvlngj 
Islands In the 1*1101110 Oeenn with the ob¬ 
ject of testing the larlous ln|iotbe«e» that 
have lH>ei) pro|sim‘U to aoeouiit for the, 
formnlion of coral reefs Tbe )irobleiu Is 
an old one but tins lK"en the subject of 
es)s>clMll\ iicthc illscusslon In recent 
years In an iiccoinit of his lii\esllgnllons 
Just jiubllslutl Prof Dnvls. after review¬ 
ing rarbms other ntlempt<*d exidamitlons, 
states tlml Dm win's simple theory of sub¬ 
sidence Is the only one that ai>|M*nrs toj 
account satlsfiiclorlly for tbe formations] 
he has vlslU'd This theory assumes a, 
slowly subsiding <s*eiiii bottom, as a result' 

■ of which the Islands gradimlly sink, dl- 
‘ lulnish lu slT.e, and eventually disappear, 
while the fringing coral ret'fii grow up¬ 
ward and are converted into barrier reefs 
unff atolls 

Reinforced Concrete Work in Egypt 

A REMARKABLE piece of relnforceil 
concrete work Is tbe Jetty at the )s>rt 
of Alexandria. Egypt. Tbe entire esm- 
' structloh ha.s a total length of S.W feet, 
and la made up of a scries Of calmioits Ui 
reinforced concrete which are fUieted Into 
place in the aea. Such culsaons are ft In 
number and measure <W feet long by 'X 
feet wide and 20 to 22 feet high, and arc 
built on the HennebUiue system. Caissons 
are let down a slipway into the water, 
and one or more steam tugs serve to tow 
them Into place, where they are let down 
OK the prepared bed of tbe sea. Concern- 
tiip weeiit work In Egypt we may al«o 
irteottan au embairinneiit wall on tbe Mile 
(rt, Otosireh which was very aot'eewfully 
1 carried out 
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POWER 


■jV/TORE and more, motorists are 
coming to domiind the exhil¬ 
aration of driving a car. •which, 
day after day, is fairly “tugging” 
with power. 

And they are ftlst learning that 
power is more than a matter of 
correct mechanical adjustment. 

If the fuel charge escapes down 
past the piston rings during the 
compression stroke, power plainly 
goes to waste. If, on the power 
stroke, the force of the expanding 
gases escapes past the piston rings, 
power again goes to waste. 

Piston clearances varj' in differ¬ 
ent tj^pes of motor. You cannot 
secure full power unless you main¬ 
tain a proper piston seal. This 
demands an oil whose body is 
suited to the piston clearance in 
f/ot/r motor. 

Again: 

The average motor lias .some 
1.500 parts—most of them moving. S 
Different types of lubricating .sys- 1 
terns are used to carry oil to these ' 
parts. 

Unless the oil you use adapted to 
the feed svhtom of your motor, ineoni- 
plcte luhneation of some parts must 
result Frietion follow- Poyyer suffer- 

So a very important <lemand y>f full 
power is high-quaht V oil of correct hmly 
for your vuitor 

At the right j,- shown our f'harl of 
Automobile Recommendation- which for 
years htus been the moton-t’- stumlard 
guide to seientifie lubrication Here you 
will find listed the correct oil for youi \ 
ear . 

If your ear i- not listed a <-omplete S 
(’hart yyill be sent on request ? 

After you have el(*aned out >our | 
motor anti filleil the crank cn-t* with the ; 
grade of Gargoyle MobiloiK sjwcificd tor ’ 
your car, you will di-covt-r what full r 
power mean.- i 

You will feci tins power the moimuil j 
you open the throttle i 

Try* it on a familiar lull s 

If {lower IS w hat j on want, y ou should | 
stop guessing about your lubricating oil | 
and act on the scientific ad\ ice furnished s 
m the Chart on this pag«‘ I 




Mobiloils 

A grade for each type of motor 
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Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil ” E “ 
Gargoyle Mobiloil “ Arc 


VACUUM OIL COMPANY, Rochester. N. Y., U. S. A. 

SpeelaUaU in tbe manufacture of high-grade lubricant* (or 
•mry clam of machinery. Obtainable everywhere in the world. 




















“Until I read ‘Why 
France is Gay’, by 
James Hopper, in the 
February 13th issue of 
C'ollier’s, I must con¬ 
fess that the *- 

was my mentor on the 
European War. After 
reading Mr. Hopper’s 
story, I reviewed your 
articles on the war 
published in Collier’s, 
and now make haste to 
transfer my allegiance.” 

In the case of “Why France is 
Gay”, we seem to have been 
conspicuously successful. As 
Leigh Mitchell Hodges of the 
Philadelphia “North Ameri¬ 
can” says: “ I think that is one 
of the most vivid, tragic, and 
inspiring things 1 have ever 
read. You are making Collier’s 
the indispensable periodical.” 

Since August 1, 1914, nearly 
one hundred articles and sto¬ 
ries, hundreds of editorials, 
many pages of news photos 
and drawings on the war have 
been published in Collier’s. 

Danger ... ... Sir A, Conan DoyU 

The German War Machine Dr Armiaard Karl Gravis 
Kitchener T. P. O’Connor 

Von Moltke Baron ven Fattlktnhaustn 

France Marche.s Singing GeUtt Bnrgiss 

As England Goe.s to War Henry Biach Nudham 

The Siege of Liege Giergt Lynch 

The German War J.ust Robert Croxttr Long 

Going to War . Arthur Ruhl 

England Faces the Mu.sic . . .. Will Irwin 

The Germans Are Coming . ... Arthur Ruhl 

Pans with the Lid On . GeUn Burgess 

Detained by the Germans . Will Irwin 


Struggling Toward Holy Russia. Robert Croftitr Lyrng 

Pans at Bay . Arihur Ruhl 

Spy Catching in England ... Henry Reueeg^etkl 

How Fear Came to Pans. Gelett Bvrgttt 

The Czar’s Fighting Men . ...... .. Robert Croxier Long 

Up to the Front . Arthur Ruhl 

The Submarine in Action . Henry Reuterdahl 

The Shelling of Rheims . E. Ashmead Bartlett 

Krupps’ and the Siege Guns . Norman Draper 

The Gate of Germany . Perceval Gibbon 

The I'all of Antwerp . Arthur Ruhl 

A Woman in Battle. F. Tennyson Jesse 

The New Russia . Stanley Washburn 

The Sikh and Gurkha Soldiers . Charles Johnston 

The Work of War. Personal Narrative 

of an American Volunteer. Johst Robert Clarke 

Women’s Sacnficas for the War...i. May Stnclair 

The Great Battle of the Yser. E. Ashmead Bartlett 

Asquith- England’s Man at the 

Helm.. fionry Beach Needham 

German Sea Raiders .. Norman Draper 

The Work of War • W aiting in the Trencjm George Lynch 
The Work of War- Life at an Army's Base. .Fslson Young 

War Under the Sea . Ntrman Draper 

The War Through Your Eyes... Henry Beach Needham 

Behind the Battle Front. Arthur Ruhl 

French Surgical Automobiles . Gelett Burgess 

Canada at War . Julian Street 

General Sir John French .... Captain C. S. Geldman 
The Mailed Fist and the Naked Himd .Perceval Gtbbgn 

Germany in War Time. .Edward Eyre Hunt 

Why Russia is Fighting . Stephen Graham 

The Russians in Gahaa. Stanley Waehbnm 

On the Doorstep of War. .. ... .Albert J. Bevendgt 

Admiral Sir David Beatty. Ftlion Young 

On the Belgium Bread Line . Fredoriei Palnur 

The Last of the Raiders . •« - Norman Draper 

The Ehiptism of Fire Captatn of the Royal Irish Dragoons 

Nerves. .f. Ant ten Britten' 

Not in the Dispatches . .Richard Wathbum Chili 

The Blood dl Admirals . P. Adams Hutchinson 

Bringing the W ar to England. Frtdertek Palmer 

Why France is Gay. . Jamn Hopper 

Von Hindenburg of the Lakes. Norman Draper 

Lloyd George Counts the Cost Henry Beach Needham 

Getting Anested in France. GeUtt Burgess 

Among the Russian Wounded . Stephen Graham 

In the German Trenches. Albert J. Beveridge 

The Man, Joflfre. James Hopper 

With the French in Vowes. FrederKk Palmer 

Helgoland—Bismarck’s Button. Norman Draper 

I'he IViais of a W’ar Correspondent .F. Tennyson Jesse 
A Visit to the Kaiser and His War 

I.«ords. Albert J. Beveridge 

A Station of Broken Men... . Marie Louise Van Saanen 

Smiles Among Rums. Frederick Palmer 

The Great Days . .. Arthur Ruhl 

Things You Don’t Know About the 

War . Frederak Palmer 

What a Battle Looks Like . Albert J. Beveridge 

Wreckage of War. Gelett Burgoti 

A Nation United. Albert J. Beveridge 

German Thought Back of the War .Albert J. Beveridge 

Forcing the Dardanelles. Norman Diaper 

Why France Fights On . . . . Albert J. Beveridge 


Collier’s policy to-day—as during 
the Spanish-American, Russo-Jap 
and Balkan Wars and the Mexican 
flurry — has been to covi^r with 
the best man every spot that could 
yield material of interest, mak¬ 
ing it the indispensable periodical. 
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Leak-Proof Inner Tubes 

Goodyear Laminated Tubes 

14% Heavier—20% Lower 

Layer on Layer 

Here U something every motorist should 
know. 

Goodyear Laminated Tubes are not built of 
one thick piece of rubber. They are made of 
meiny thin layers—each of pure rubber—vul¬ 
canized together in one solid, extra heavy tube. 

In a thi^ piece of rubber, flaws may be hid¬ 
den. And the flaws may go clear through. 
In these thin sheets, any tiny flaw shows up 
and is at once eliminated. 

These thin, perfect sheets, wrapped layer on layer, 
make a tube that can't leak. And the valve patch 
can't leadt. It is part of the Tube—not stuck on. 

Please remember that. Many a tire trouble is due 
to a leaky Tube. 

Made Elxtra Thick 

Goodyear Laminated Tubes are also extra-thick. 
They were always so. But this year we have added 
an extra 14 per cent on the average—all pure rubber. 

The result is, these Tubes far outwear any tire. 

Price Cut 20% 

On February Ist, despite this added thickness, we 
cut our Tube prices 20 per cent. Now these Laminated 
Tubes, built extra thick, cost about the same as others. 
There is not even a price reason for takings lesser Tube. 

Always Gray 

Goodye&r Laminated Tubes are gray, the natural 
rubber color. Pure rubber must be gray. A colored 
tube has much mineral matter in it, and that holds fric¬ 
tion heat—a Tube’s worst enemy. We do not adulterate. 

Whatever tire you use, get Goodyear Tubes. They 
will outlast your tires. And they will convert you to 
CoodyeEur Fortified Tires. No man can use a Tube 
like this without wanting his tires built by the same 
standards. 

Any dealer will supply you Goodyear Tires or Tubes. 
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Laminated Tubes 

Extra Heavy Tubes—Unc<4ored 
Built Layer on Layer 
By the Makers of FortiHed Tires 



Harley-Davidson Wins 

International Grand Prize Race 

Breaking Another World** Record 

TraveU 6814 Maes an Hour for 300 Miles 

Otto Walker, riding - Davidson, carried off the first 

money in the 300 lywff jdnl^tional OrsiKi Prise Race at Venice, 
California, April 4lh. Neki'.^itne Leslie “Red" Psrkhurst also 
on a Harley-Davidson. Bofit Walker and Parkhurst shattered 
the world's record and both rode stock 1915 Harley-Davidsons, 
just like you can buy of any Harley-Davidson dealer. 

By nnlahlng 15*3 5 Mcoodt apart thaaa Navtr bafore haa tha Harlay.DaviSaon 
two Harjay-Davidaooa gava th* mo4t Motw Company turnad oot a MacUna 
ratnarlcabla demonstration of conaiatam with tha spW and powar of tba ISIS 
performanca in the hlatory of the Harley • Ilavidaon. With an atevan 
mortorcycia industry. hoisapowar motor and auoh addldonal 

. . . _ _ . fcatttraa at thraa-apaad iliding aaar 

To win tha International Orand Priae tTmtamliaion, an automatic oil pump, 
Raca, tha greateat motorcycle claaaic ...a u u 

on record, is an acblevatnant worth 
while, but for the atocJc Harley-Davidson 
to win not only first but aecond also, 
agalnat ipacial racing machinea, built 
for tpaed and epasd only, la a truly re- 
markabla and convincing parformance. 


Anv Harley-Davld*on daalar will sa- 
plain in daull tha many suparioridaa 
of-tha iei5 Harlsy-Davidaon. 


DtteHptuM litamtmf upon ragaa ef 


More DeaWa for ISIS—Addit 


Harley-Davidson Motor Co., 428-B Sheet, Milwaukee, Wis. 

Prwliwari of HM Crada MaMrcyetea for FmrtMa Vaan 



THE GOODYEAR TIRE & RUBBER CO., Akroa, 0. 


The New 3 a KODAK 

Has the autographic feature whereby you can date 
and title your films at the time of expoture, is fitted with 
the new Kodak Anastigmat f.7.7 lens—-a lens that leaves 
nothing to be desired in definition (sharpness) and 
flatness of field and has more speed than even the best 
of the Rapid Rectilinear lenses. 

The shutter is the Kodak Ball Bearing with inftant- 
aneous speeds of 1^25, 1/50 and 1 100 of asecoad and, 
of course, the usual time and “ bulb ” actiont. fligh 
grade in every detail. 

No. Autognphtt pichim 3If « SH. lUtek 

. 

Do, wKli a^>4 acstilkiMr Imi. . , - , 4^9 


EASTMAN KODAK CO.. RocHUSTga. N, y„ 
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Subacriptioii Ratw 

Sabscrlptlon one year $.3 do 
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TKe purpose of this journal is to record accurately, 
simply, and intercstinyly, the world's progress in soien- 
ti/tc knowledge and industrial achievement. 


War, Humanized and De-humanized 

O NE ot thp iiioNt a«Hurlti(r pyidpiiCPH of tlio fact 
that the worlil him heeti Nleiidlly advuiirltig 
toward a lilgtier citllizatiou Uiia been the devel- 
oiiineni of u apt of law a dealgnt'd to soften, If not 
eradicate, the luhiiniunlt} of wai War Is u iirofessloiial 
Inislneas 'Die soldier Is the iirofi'ssloiiul exixinent of 
war It la his business to kill and, if fate so decrtds, 
to Ik‘ killed Hut all around the Inherent terror and 
cruelty of war, there has Iss'n built uih by tlic commou 
couBont of clvlllxatlon, a serlt's of restrictions designed 
to protiict, ns fur ns may tie, the non-comliutanlH It Is 
one of the most lamentable features of the present 
struggle that by oiu' nation, at least, these safeguards 
ha\e lieen ruthlessly thrown aside 
The sinking, on sight, of the "Lusitania" Is the latest 
and most atriK'ious Instance of this relaiisc' to that 
gratuitous cruelty which we all thought hud bts'u rele- 
giijled to n bygone and fur-dlstunt age 
There are two features which render this crime iieou 
linrly nbhormit to the cHiliyA'd world The first Is Its 
magnitude; the other Is the cold-blooded premeditation 
and careful deliberation with whleh II was planned 
One of the most remarkable psychological phenomena 
of the present war Is the s|iecl(ms sophistry with which 
Oermany has attempted to justify her multitudinous 
breaches of the alKive-mentloned humanitarian laws of 
war. and snrely the most amasilug insfanee of this is 
the fact that to-day, at this very hour, Germanv Is 
justify ing this slaughter of Innocent non-coiiibafunis by 
stating that she gave them full warning that she was 
going to [leriK'lrale the deisl 'This Is a new philosophy, 
liideetl' Our laws In America have never consldertsl 
that, iMsaiuse a guiinmn gave warning to a i itlzen that 
he was armed ami was going to sliisit him on sight, 
the slayer was thereto absolved from all resiHiiislblllty 
On the oontrar.T, such warning Is considered by the law 
ns evidence of crlnilnnl intent 

We jailnted out In a iirevious Issue that for a blook- 
ade to be lawful It must ts' effwtlve, and that to tie 
ofr<>ctlve It must lie so complete that iiractically every 
shlj) of the enemy Is estoiiis-d from entering or leaving 
his iRirts Hut what are the facts? Since this so-called 
submarine bloekadi' has lM>en utteiniitod, only one ship 
out of every two hundrwl and llftv entering ami leav¬ 
ing BrltUh iMirts has lieen toriiedm'd, 'The blockade, 
therefore, la an utter farce, and hence, the sinking of 
the "liUsltaiila" under the existing eondltions and the 
blotting out of the lives of her passengers Is an act that 
Is outside of the iiale of legitimate warfare At the tvar 
of modem clvlllr-atlon, "the deep diiiniiatlon of their 
taking off" yvlll forever be written down as an act of 
unrelieved and most cruel murder 

We proteated edlHirlulIy In onr last Issue against the 
use of tbe phrase “war Is tvar" to cover the liiliuman 
violation of the rules of war of which the sinking of 
the ‘‘Lusitania’’ Is tbe climax There Is such a thing 
as chivalry In war—It Is even possible. If one has to 
flglit, to fight Hke a gentleman There ih a sense in 
which it can be «t|d ii^t war is a trial of strength and 
skill, governed by*^oertaln rules of the game, and that 
in this sense the ootil;est. In spite of Its attendant hor¬ 
rors, can be carrted oo with a certatn self-restraint and 


nobility of spirit vhkfii, m ftr m may be, will rob tt 
of some of lU degradation. When It Is said that every 
soldier should be "tportsmaRllke.'' that ststemeitt 
rles an instant convictlott to every member ot ttet 
great Anglo-Oeltlc race which constltntee at owje ttte 
hacklwite and the vast majority of the Amcricftu people. 

Can it lie that tbe Teutonic mind thinks otimrwlaef 
If, when two Uerman stndents were facing each other 
for the sword contest, one of them suddenly threw his 
left hand furw'ard and squirted vitriol Into the eyee ot 
his opiHineuI, and then cut tbe blinded man's face to 
rllitxius. would the body of German students applaud 
tlu' act ns an exhibition of ingenuity, forethought, and 
fighting efliclency ? 

When the German Grand General Staff, finding It 
could not lirt'ak the allied line at Ypres by the legiti¬ 
mate methods of warfare, started to blind and suffocate 
(he enemy with (loinunous gases. Is It poaeible that they 
(lid not know that the whole world outside of Germany 
(unci, jiruy God, some inside of Germany) would do- 
iiounee the trick as unfair, unchiralrous, and a relaps» 
to long-niiundoned methods of warfare—to the "Oreek 
fln>” of the iincieiita, or. If you will, the “stink-pot" of 
the Cblnuman? 

Again, when the German navy found Itself swept 
from the high seas and shut up In Its ports; when It 
realized, after Its initial succenses, that its submarines 
could do no serious hurt to the warships of the enemy, 
was that any justification for Its trampling on the 
humanitarian laws of war, and proceeding. In its haflled 
rage and fury, to sink the nou-coinhatant merchant 
sldps of the enemy, without even giving the passengers 
and crew a chance for their lives? 

Oermany, through the German Foreign Office, has 
confessed its guilt by saying that which it knows to be 
untrue regardlug the “Luaitaiila" It speaks of the 
"Lusitania’s” “armament" — although its Intelligence 
Service long ago Informed it that the “LusltanUi’' was 
unarmed—-a fact wfalrii (killector Malone of the Pmrt of 
New York has verified In an authorised interview. 

As the French would say: “Get s’emeuse, s'accuse." 

The Renewiag of lulj’s Nptj 

T he Italian navy ot to-day Is experiencing a 
fierlod of rigorous renewal. The war In Idhya, 
far from determining the Interval of inactivity 
which so often follows a war, impelled Italy to freeh 
efforts and greater speed In her naval eotcstrucUons; 
four dreadnoughts have already taken tbelr place lu 
the tlwt, two others are alsmt reedy to enter Into ser¬ 
vice. and four suiier-dreadnougbts are already In the 
Initial stages 

The first dreadnought of the Italian navy was tbe 
"icnnte Alighieri" armed with twelve I'i-lnch guns situ¬ 
ated in four triple turrets. 

After the “Iiaute Alighieri” came the “Glullo ('A*Hare’’ 
and two others of her type, the “Ijeonardo da Vinci” 
and the “t'oiite dl Gavour,” all three of which have 
thirteen 12-lnch guns Instead of the twelve guns of tbe 
“Dante Alighieri” The dreadnoughts of the “Glullo 
(’‘ersare" tyis* In the trial of tbelr artillery gave most 
satisfactory results. 

The plans of the "IsHinardo da Vinci" and her two 
sister ships were the work of Edoardo Masdea, whosi* 
early demise- was a grove loss to Italian navy ejiglneer- 
ing. he having deslgnt-d more than one half of tbe 
Hallaii fleet 

The iirlnclpal eharueterlstlcs of the three dread¬ 
noughts of the “Gnlllo Oiesare" Diie are as follows: 
Length over all, h-XI feet; lieam width, K1 feet; dls- 
I.lneeiiieiit, 22,7tHl Ions, siM*ed, 22 knots. The prlncliial 
battery (sinsists of thlrli>en 12-lnch guns, situated In 
thr*s‘ triple turrets and two twin turrets The sec¬ 
ondary battery Is composed of eighteen 5-liich guns in 
casemates placed within armored bridge-houses; twenty 
.'i-luch guns, and three torjaHlo tubes The annor pro- 
ti-ctlon consists of a complete armor l>elt about 10 IncbM 
thick, taiHTliig at the stern and dtmiulsbing in thick¬ 
ness toward the up|)er jiart The motive power is fur¬ 
nished by Parsons turbines, capable ot dw-eloping 
24,000 horst'-iwwer. There Is a normal fuel supply of 
1,000 tons, and reserve bunkers with a capacity of 
another 1,500 tons. 

Two other dreadnoughts of nearly the same type aa 
the “Glullo ra>sare” are the “Dorla” and the “Duillo," 
launchtsi o\er three years ago. and now proctlcnlly com¬ 
pleted The displacement and principal battery are tbe 
same, but the secondary battery is enmpoard of e-lnt* 
guns iDsteail of the 5-liich guns of the “GluHo Ctesare.” 
These two sister shliM are tlie work of the government 
shifty ards of Sftezia and Castcllamare dl Btabte. 

From dreadnoughts, Italy has progressed coneluiilTely 
to siiiHT-dreadnougbts. As the RciEifrmc Am*woa» 
has noted In its cohurms, the ItnlUin navy shows ms^ 
foresight in nil that pertains to possible developroenhi , 
In naval artillery. With them new ships—three la 
number--sbe has passed abruptly from the 12-lnch gim 
to the 15-lnch gun, without touching the Intefjnedlafy 
caliber. Although Italy was the first to lutruduM 
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'The great dtoplacefnent of the (nIpa^4tad4M!4|4ltoli|t - 
owing to their Mgb apoed <u>8 heavy vttHmOm 
ship’s bottom also being protected against oMninldito' 
under water. It Is maintained that DO fiiKMgB isaam 
ship of correapondlug type and period wtU bt aUs td; 
compete with this new ship In ansnr protoctSon. 
she is expected to sustain tbe reputation oi tm HaHdn i 
navy for devoting especial attenrioo to ton pcdbtom of' 
highest speed. This new type of Milp to the Stofit of 
IMgardo Femtl, who succeeded lOdoardo hi 
direction of the Corps of Italian Naval I 
Following on the new super-dreodnoiight, atudtsa sritt 
be initiated tar the still greater Imttlestklp of tbg 
fOture, and the reenlt will undoubtedly b* a Mah 
aohlevemeat of Italian naval on^neers, ptoeeecs in tb- 
oolving the most arduous probleuM of nsval engineering , 
and artUleiy. It sbould be remembered that tbe dread¬ 
nought type had its genesis in Italy In the "Vtttorio 
Bmanuele" type, and Its preenraors in tbe “DulUo'* type 
of forty years ago. Tbe Rounnno AuniOAit, ha an 
article puhltobed recently on the subject of the ”Xexas,'' 
recalled the (set that between 1880 and 1890 th« Itatlaa 
navy coostructed the “Ixeyanto" and the ‘’Italto," of 
16,000 tons displacement, armed with tour IT-lttdl guito 
and with a speed of 18 knots; in 1886 Italy ontOd the 
“Re rmberto" type with four 14-lncb guns. 

After all, allowing naturally for thirty yean* prog¬ 
ress In engineering and naval artillery, the snper^iread- 
nought la but a return to those first conoeptioos wblrii 
at the time seined slmost sheer folly, but which now 
justly impose themselves ou tbe navies of the world. 

The Italian navy, seconded by the eathuslaam of a 
people that never seek to evade or refuse an appeal fbr 
the national defense, has won back her place In the 
Mediterranean, that classic Latin sea, of Which Mie was 
once conqueror and possessor. No longer ambitious tor 
dominion or possession. Italy intend* MtlJ to hold her 
place with dignity and firmness tO that sea wfatrii 
bathes her coast fur more than 1,200 miles, and tope the 
shores of Libya, her new colonial posassslon. 

DigcMe in Wnrlnre 

P ROBABLY few other than medical observen . 
realise fully tbe part disease ts playing during 
tbe present world war, and will oontlmie to 
plsy, when the war Is done, by reason of the predtoposl- 
tlous brought about by war's streoses. Although the 
medical military service is probably more perfected than 
In previous conflicts, yet several men are dying ot dto- 
ease to one slain by ordnance. Infection has Indeed 
modified the ctmrse of all, and bos abruptly terminated 
Home wars. Ctompolgns which sboold by all military 
prognosGcatloos have succeeded, have tolled 
cause ebtdera, plague, typhoid, tytdius, smsll-pox, ma¬ 
laria, dysentery, and yellow fever have cheated shot 
and shell of tbelr vietima. Montgomery and AmoM 
we>e not successful In Invading Canada because too 
few were left tor the assault when smaU-pox and dysen¬ 
tery had taken tbelr quota. Napoleon In 180Q wanted 
to found an emidre in our South, and could not beeanse 
the San Domingan eiHdemics outgeneraled him, de¬ 
stroying IS,000 of hta fine army. In onr Mexican war 
leas than 1.000 were hilled or died of wounds, while 
warly five thousand succumbed to tbe booterial bullet. 
The British In tbe Crimea lost twenty-five men from 
disease to one from wounds. In the France-Prusstoa 
wsr Bosalno’s great army, If tt hod not surrondeireil 
at Uetx. must have sim^bed utterly to dlsoaoe and 
starvattem, while RtoroRy one halt toe liivustlag Gate 
mans, with everything in toelr favor, w«re on toe gkll, 
list In the brief war with Spala, our dead from slcfc.’ ’ 
ness were seven times mote numwous than from InjtU]!!* 

In the Balkan war of several yeani ago the Rulgarion 
campaign broke down largely baesnise of t 
There were 90^ cases Of cholam fa one d<qr. 
was a nM»e total (actor thsA cba TntUi^ i 
in Checking toe Bulgnn at <3iataliiu 
And warh aftermath. The twomal pbystoal 
at war, and the endaring effect of Ito harroni uRtto ghw 
peychlnn, predlspoee to deganenttono aikl org«ci|(e 'mil 
eases. Wherefore there Is lo tbo fetf (Mlf 
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ofSMcii. 9mcn, Md Bolivia. 
>!rifel|^|||Wln»«E|>«»Utoiqw^ 
fttt4 W m^kut to aivUisa<iott M 1Pu». 

<k« SleauMi^^The prochiotion of oaxnenM 
MMU to be mvOowed wad ooutruoted to 
phot^VHlil!^ tfae iateHor of tbe stonuMth k rafored to ia 
outsoBl ^d^ttiefttions, IT. S. patent No. 610,792, iwraed 
Siat, 1dm. for the rabieot and Included iUainin- 
atbac taiilWl. Mtd a number of Oeman patente have been 
knied fill* oamera appnratui adapted for thk porpoee. 


IdbaMliaf Gafad Blrda.^Wrltil]ig on thle eubjeot in 
Bitd IVelM and Ntm, Mr. W. H. Hudson mentions the 
«QWittOB,idaa that a oaeed bird when liberated is epeedily 
set uMitaiid itt-treated by w&d birds. It appears that 
Society for the Proteotion of Birds raoeives 
many letten of inQuiry on thk subjeot from pereons who 
woutd Blpe to pureue the Jinmane hobby of freeing birds 
from ohpti^ty. The writer mentioM several obeerva- 
tiona lik o«n and of others which appear to show that 
there k no truth In the popular notion. 


Mr. Walter G. Daria, the veteran North American 
dlreetor of the Argentine Meteorologioal Service, re- 
eentily retired on a pension, and was suooeeded by SeAor 
Martlp OS, daeoribed in the Argentine newspapers as a 
wealthy wnatour meteorotogkt and aatronomer, much 
interested to long-range weather prediction. Argentina * 
has for many yean poeeeeeed the only national mcteoro' 
iogioal eerviee comparable ia soope and effloienoy to 
thoeeof the principal European coantrke and the United 
Btatoe. Ita future will be watched with much interest. 

Land Pahianteg la Storage Bettery Faetoriee.—A bub 
Ictin reeently ksued by the U. fi. Bumu of Labor Statis¬ 
tics shows that lead poisoning k far too prevalent in the 
storage battery faotories of toe United States. While 
in the largest factory of thk kind in Germany the rate 
of lead poiaoning k less than 1 per 100 emidoyees, and in 
Great Britain about 3 in 100, in the flve largest factories 
in thk eountry the rate, based on reports known to b? 
inoompiete, k almost 18 per 100. The dHferenoe is 
said to be due to toe neglect in the United States of 
factory aanitatlon and of personal care of the men em¬ 
ployed. The bulletin in tpiestion points out toe eonroes 
of danger and the best means of minimising the same. 

M«M|nlto*deatro]rlag Solatleas have been the subject 
of reeant extotuive investigations in Germany with 
refersnoe to their effeets on aquatic animals and birds. 

It k found that petroleum has no (wiioaous effect upon 
the lower animals living in the water, while the soluble 
components of saprol, earbolic-frec saprol, larviol A, 
and larviol B kill all ereatures bviiig in the water down 
to a certain depth (many times greater in tho case of 
saprol toan in that of larviol). The most destructive 
of these subetances, bowever, have no more lasting effect 
upon toe tower forms of aquatic life than the natural 
drying up of stagnant ponds. On the other hand, it is 
claimed that water oovered with a layer of any of the 
substances above named does no barm to native birds, 
game or domestic asimak that may happen to dnnk of It. 

RetMHda Coffee is recommended by P. J. Wester, in 
the PhOippint Agricultural Rcvttvi, for the rehabilitation 
of the oi^ee industry in the Philippines, where, as else¬ 
where to toe eastern hemisphere, the industry reoewed 
a serious setbaek from the coffee Might. Robusta coffee, 
also knoym as Congo coffee, and believed by Wildeman to 
be a faricty of Coffta oantpHara, was discovered in the 
Brigiaa Congo, and seeds were sent to Brussels, where 
plsuts were first offered for sale in 1901. It soon found 
its way to Java, and to-day the Javanese plantations 
consist ahaost entirely of thk variety. The annual crop 
increased from 183,000 kilogramme^ in 1900 to aliout 
16,000,000 to 1912. While not Immune from blight, it 
grows wall and piroduoesabundwst orops notwithstanding 
toe pNMoee of the bllgfat. The HiiUpptoe Bnreau ol 
Agrienittn* k now dktrtbuting seed impmted from Java. 


The Term ‘TatBan Susamer.*’—Tho origin of this ««- 
pressioB, mse that of the word “bifieiard,” has been toe 
subject itf much mseank, tt has been traced back only 
as far u tb* tottor part of toe eli^teeato century, and 
It did net haoomp oomtoOB uatfi after the first decade 
of toe ntoMaeitto. MtoQreafitoaattons of toe name have 
besn^olkMd, aB of ythloh aamiBe that the term “ Indian" 
used to tok apnttMtoto rffkH'to toe American Ittdisus. 
A I«aririltotototo».l|b*i(lil|f Vaofter Jbwew ealk atten¬ 
tion to * .totoStr uto oMhk term, to which 

toe MtoMM. to mt to toe.JtoMrioito todians. but to 
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AfMhd Cgp* IM hr Malor Car.—An extotuive auto> 
mobhe pesMnger eerrioc will be maintained thk summer 
running from Boston to Provtnoetown on tho tip of Cape 
Cod. The route will go from Boston, via Brockton, 
Middleboraugh, Wareham, Buzzards Bay, Woods Hole, 
Hyannis, Chatham, (Weans to Provincotown. Tho lino 
k to be covered by motorbnses, running on tho tlvo-oent 
unit fare plan, with fare pay stations at fairly gonerous 
inter vak. 

Pnap, Pan and Hem Combined.—The tondonoy of 
automobile manufacturers, for reasons of economy and 
simplicity, to combioe several of the acoesHories m a 
single unit, has resulted in a further interesting oonibina- 
tion, namely a born-purop-fan unit. The fan-honi was 
reoentiy described to the IfeiesTiric Ambbican, and now 
there has been added a power driven air pump. Tho 
tnple combination may be attached to any car, without 
additional machine work. The pump is of the stogie 
air-cooled cylinder type, 1 H-toch bore by I fi-inoh stroke, 
of gray oast iron. 

Electric Vnlcaaker wHk Thermometer.—One of the 

reasons why steam vnlcanizers for motorists' use have 
proven so popular is the fact that they cannot easily 
be overheated. One of the new cloctric vulcanizing 
devices brought out by an Amenoau manufsicturer in¬ 
cludes a tbtirmometer in the heating plau< When the 
temperature rises above 275 degrees, the current should 
be turned off. The vuloanfzer itself oonsists of a U- 
ahaped piece holding on its two ends tlie vulcanizing 
plate and an opposition plate, the mbbM’ lieiug inserted 
between the two plates. 

Motoresrs Are Now Everywhere.—The last two strong¬ 
holds of "anti-motorists" have finally suecumbed, and 
the automobile is now srimitted into every nook and 
cranny of the United States The last barriers to fall 
will be those of tlie Yellowstone National Park, which is 
scheduled to open for the motorists on August 1st On 
April 26th, of this year, Bar Harbor, Me , and Ml 
Desert, opened theu- roads to the hated motor car. At 
the last semion of the Legislature a bill was passed, 
admitting automobiles on the island, the popular summer 
resort on the Maine coast. 

Aa OUcaa With Befiows.—"Why hasn't somebody 
thought of this before?” That w the involuntary ex¬ 
clamation of everyone who has had an opjiortunity of 
viewing the latest developmont in tho hue of oilcAOs— 
namely, an oilcan with liellows Ordinarily the bottom 
of tho oilcan of commerce has hut a movement through 
a small fraction of an inch, and this small motion is 
relied upon to foHH' the oil through the narrow oiieuing 
at tlHi top. A new oilcan, however, has just appeared 
on the market which has a metal liellows as oil oontamer, 
which ia held extended hy a small spring I^ssure upon 
the bottom of the can forces tho liellows together and the 
bottom of the oan upward, with the result that a strung 
and steady stream of oil oan be injeoted when' desirahle 

Ball Bearing imperta.—One of the most puzzling 
features of the import statistics is undoubtedly the oon- 
tiuued strength in ball bearings, imporUid from Germany 
The majority of the imported hall liearlngs I'Oine from the 
land of the Kaiser, and despite the embargo which is 
known to have been declared by the German govern¬ 
ment on anU-friction boaringa, and the eompleto throt¬ 
tling of ooinmeroe from German ports, imports of liall 
bearings in Febmary of this year were higher than in the 
same month of 1914 Importers say tliai all the bear¬ 
ings sent to thk country at Um present time have been 
manufactured m the Italian liranoh plants of the larger 
German companies, or have bw'ri shipped quietly via 
Italy. The waloe of imported liall bearings in February 
was $197,842. 

Speadometer far Spaad Control.—Speedometers, as a 
rule, only teii the motorist when he is exceeding the 
speed limit; they do not prevent torn from doing so. On 
coramereitd motor vehicles, tho speed question is often 
of greater miportanoe than that of ovi'rloading, and one 
of tho large speedometer manufacturers has hit upon the 
happy idea of combining tho indicator of speed with an 
arrangmnent that will prevent tho driver from going 
faster than the device has been sot for. Tho device 
consists of a Yale look, which oan be set at any desired 
•peed from aero to 60 ndies an hour. When the indi¬ 
cated speed k reached by the speedometer hand, on 
eieotrio contact k eatablisbed wliioh energizes a magnet 
contained in a unall box, torough which the rod from the 
oarburoter throttle passes. This rod is split within the 
case and due end paates fMely in a sleeve fitting tightly 
over the other end of the rod. Normally, oonneoiion 
between the two k made by a pin that jiasses through an 
opening to the sImts arid free end of the rod. The olos- 
hig of the electric coatoot when Aho speed limit is reached 
lifts thk pin out of angagement and breaks the coimeo- 
tlon betwoen the rod and the sleeve. The throttle 
tfaeceupon oloeea Howly of Ito own weight, and no amount 
of manipulation of hand or foot oontroi will be oommuni- 
Oated to t^e oarinlrator. When the ear has fallon be¬ 
low toe gpoed ttodk howovw, toe speedometor contact 
kJlwkaaed. toe maNae^ permits toe pin to faU back into 
ks ptooe srid toe toitiimto rod t» oootouious once more. 
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AfftronouF 

A Mameir of the Late Sir David Gill is in prepara¬ 
tion. The oompiler stales that ample material is at hand 
respecting the late aslroneinor'h public and RCiontifio 
work, hut that notes -nurniluc, hisiorieiil, aniM-dotal or 
appm'iative—in n'gard to hi- perHonalit.v will lie grnio- 
fully reeeiied liy Mr (Jeorge ForhoH, 11 Little College 
Street, Westminster, l,ondon 

London Skies In War Time -One of the nmiiy “liv- 
produets” of the great war is tin- opportunity winch 
has of late b«>n enjoved hy astroiionuis living in and 
near London to observe tlie lieavens -willi eoinparatively 
little interference due bi city lights At ii rw'eiil iiiei I mg 
of the British Astronoinieal Association attention was 
called to the fact that the zodiacal light hail heeoiiie an 
easily observed feature of l>mdoii shies, whereas helore 
the days of Zeppelin raids it was praetieallv iiuisihle 
to Londoners 

Saturn Seen Oval With the Naked Eye A eorres- 
IKindent of Mr E Walter Maunder, tiu English aslroii- 
omer, claims to have freqiienllv seen Saturn ilislinellv 
oval with the nakiri eye during last winter The ixisitioii 
of the rings has hesm favorable for siieh an obserialioii 
during the last tlirtni or four years, and it is within the 
jKiwer of strong oiiera glasses A naked-i-ve ol>ser\ation 
is somewhat questionable An elongation of the bright 
image due to astigmatism might exjilaiii it It would 
b<> interesting to hear from other kei'ii-eyed observers 
on this subject 

Photometry of a Meteor—In Aklr<niomt«rlif Xurh- 
nrhten No 4,7S9, E Hertzspriing records an interesting 
study of the fliicluations obser\ed in tin hrightiK'ss of a 
meteor, tho nhsoliite path of which in tlic atmosphere 
was known from simultaneous observations at widely 
M'parati'd stations Thruugli about l.'i klloineU'rs of its 
<H)urse the meUsir was photographed on a plate near the 
middle of whieh were also pliotographed .M) stars oi the 
IVaesepe elustor These stars, ranging in brightness 
from the 7 46 to the It) tK) magnitude, fiiriiislied tlie means 
of very a<‘ciirato oimipariKon of the meteor’s hrighliiess, 
the variations of wliieh are sJiown graplueally in the 
article. 

Achievements of the Mount Wilson Observatory.—No 

jKirtioii of the funds of the Carnegie Institution of Wash¬ 
ington has l*eeri mort' fruitfully applied than that which 
en-ated and has maintained tlie Mount Wilson Solar 
Observatory, in California. As Prof Hale, the director 
of the observatory, says in liis last annual report, he 
and Ills colleagues have heretofore devoted a large sliari' 
of their time to devising and testing methods and afi- 
paratiis, and th(>se are now liemg applied to solar in¬ 
vestigations which were formerly studied with altogether 
inadequate means lii a forllu oniiiig ImkiK, "Ten 
Yiiars’ Work of a Mountain Observatory," Prof Hale 
will outline the n'siilts attained during tlie first decade 
of experiments and observations Duniig tlie year 
1914, which liegan a second dts'ade, many noteworthy 
results wen' achieved. A beginning was made in the 
application to solar phenomena of Stark's eaiiital dis¬ 
covery of the effect of an ehs-trie liibl on radiation In 
sU'llar astronomy discoveries have l«>eii niaile winch 
promise to furnisli the means of deL'miuiing a star's 
distance simply hy nieasuniig its brightness and the 
relative inteiisitK's of certain lines in Us speetruni, 
Kljeetroseopin studies lu the sph'iidid lalroraUirv at- 
tai'hed to the ohservatsirv have shed new light on 
astrophysieal problems The rejicrt alsive mentioni'd 
enumerates no less than fifty-nme definite aehiovemouts 
as the fruit of a single year s work 

Electric Furnace Spectra.—In the elalmrate studies 
of eleolriG furnace sixctra winch have iHicn made at the 
Mount Wilson tlbservatory in connection with solar 
rv'searoh prohleniB the latest spectra to Ixi investigated 
are those of vanadium and chnimiuin. The tenipiTa- 
tures used lu these studies are nlassificd as low (2,0(l()- 
2,150 deg Cent ), medium (2,1100-2,3.'S> deg Cent ), and 
high (2,.500-2,000 deg Cent) With vanadiiiin, 2,IXK) 
deg Cent appears to lie about the lower limit lor the 
apiMvarance of a speetrum, though the lines pn'duced 
at this temjieraturo ore fairlv niimenuis In the ease 
of chromium, the melting-point of whieh is eonsiderably 
lower, tempv’ratures betwei'n 1,700 and 1,S00 deg Cent 
Bufiloe to give a number of the most laTsistent lines in 
the speetrum The variations of these spisitra with tem¬ 
perature, together with eoniparisons Ix'twisn are and 
furnace spectra, have reoi'nlly lawn deserilx'd liv Arthur 
8. King The leading featun>« m the develepnienl of 
the vanadium and ohromtum spectra are siiiiilar to those 
previously reported for iron and titanium, the vanadium 
speelnim licing very similar to the laiUr Tho ohro- 
mium Bpeetrum near the temperatiiri' at which the 
vapor begins to radiate shows a predoininanee of lines 
wliioh are relatively strong at low temperature and 
strengthen very slowly with increasing temperature. 
The extension of the spectra of Imth elements into the 
ultra-violet increases as the temjieralure ristvs, this has 
also been observed lu the ease of Iron and titanium The 
ability of lines to allow seif-roversal in the furuaoe 
dkttooUy iooreases with deoreaaiug wave-length. 
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Im familiar aa a houaehuld word 
ImKiiui one of the beet known kind*, yet 
how few iierwoiih know anything about the history of 
this iinxliiet beyond the fact that It iwHseeses a stroni: 
ImlKiiinie (Kloi. Canodu baleam Is a product of the 
bulwnni hr trts' {ihiCK tMUnmfa) of the northenstern 
Stiiles Maine, New Hampshln', Vermont, and New 
York contribute largely toward the annual yield The 
nante would Indicate that It wax pnaluced chiefly In 
Canaila, but, although a koo<1 deni of liaisaui U collwtcd 
111 (he iTovlnces of QucImh- and Ontario, prncticulh all 
of the Canada balsam used in the Cnlliol Spites Is 
(fathered In (he State of Maine, where the balsam Hr 
finds its best development 

Canada balsam, known by the (fathcrera chlefty ns 
(fum or balsam. Is one of the minor forest piixlucts. 
Which 1« usually not taken Into account In calculating 
the annual returns of the halsaiu fir forests of a State 
In the n(C(cre(rate more than ,'),(*)() gallons are collectetl 
annually In the north wisals and a koihI main families 
deiierid Hisin the oillet'lloii of this Kum as an imiiortaut 
part of their reiiulrenieiiN for a llvellhotKl 

The method of collecllnt; the halsam Is (pille untiiue 
Those who are familiar with the halsam Hr tree m-os- 
niae It by Its thhi, more or less smooth, close, pravlsh- 
brown liark marked hv numerous jiroJectlnK resin jHick- 
ots or blisters 'I'hese hllsters are filled with a llmidd, 
very (ransimrcnt and odorous resin which at ordinary 
temitcratiue Hows out ficcly when the iirojectliiK walls 
of the hlisteis arc riiptureil The balsam gatherers go 
otsmt from tris' to free niiituriiig all the resin iHX'kets 
on the actvssllde parts of the tree by means of a holhiw 
tube ulmut thrw eighths of an Inch In diameter The 
tulle is held o\er the ruptured part of the lillster for a 
few moments until the balsam Is all drained througb 
the hollow tube Into the can liclow 

As u rule, entire famllU>s of balsam gatherers go Into 
the wruKls where they camp for two or three months of 
each your Their baggage consists cblellv of proytslons, 
n stove, and some Ix'dding The women remain In camp 
to do the cooking atid to strain the gum, flrey also 
transjKirt the gum uism their backs In canisters of five 
gallons each lo the nearesl village or store, where It Is 
sold at the rate of alsmt $2 a gallon In exchange for 
provisions The men and hoys go to jilens? the blister* 
The hovs nionnl Into the lirunches, while the older men 
work about the lower part of the tr<s‘ A large balsam 
fir tree rich In gum yields as much as a jiound of bal¬ 
sam, but on an average the yield of each tree Is not 
over eight ounces One man with the help of two sons 
can gather from sunrise to sunset a gallon of balsam, 
but the man who works alone bus done well when he 
has collectts] half a gallon 

Halsam cannot Is* gathered when It rnlns, not even on 
the same day, liecnnse the branches are wet and the 
water dropping into the gum renders It milky and un¬ 
saleable It Is coll(“Otcd from June to Seiitember or to 
about the lime snow la-gliis to full or tlie weather turns 
cold, the gum d(X-s not flow during low teiniiernfure 
It la sometimes galherisl us early as May from tre«?s 
standing In the oia-n where the sun’s rays v>an strike 
them The frees are not worked for tvyo years In suc¬ 
cession, liecanst- thev reipiire two or three years’ rest 
liefore thev can lx- tapixxl again, and then they always 
yield verv much less than the first time 

Onh the poori*sl Inliubltants and a few of Itie Indians 
are engaged In this work Probably not one of the col¬ 
lectors know what the balsam Is nsevl for after It 
reaches (lie ultimate consumer The chief uses of the 
('nmida baKam after It has Ix-en piirtlhxl liv jiroix'r 
stiaiidng, ine fin moinding t»reiiarations for the micro¬ 
scope and as a cement fur glass in optical work 


An Electrical Umpire 

A IvRVUT: for elec trie all V registering balls and strikes, 
and making iie mist.ikcs, tms been tnyented by a 
l.os Angeles baseball entlnislast wlildi has received 
the endorsement ef Western fans .uid jjlavers It Is not 
used In the game, liowever, lait in practice, or as an 
amusement device and 11 Is veiy popular for both 
imriKwes 

The ccaistnn Ileii Is v<iv sliniilc, (-(aiMlstlng of a heavy 
Wixxlcn liuekslcip elglit feel bv elgld vvlilill Is svirrouiid- 
ed bv a netting hi inhli wild b.ills It stands at the 
end of a slxtv-llve lnot .illev the distance from which 
the hall Is thrown on the Held The siirfavs- Is painted 
with a (Jark bm kgnitind on wlihb are representcvl a 
catcher, a right hand baiiei ami a Icft-tiiiiid butter, thu* affording practice 
for either varletv A i nrlaln covers the caie not supixjsed to be up 

T'lie re(rtsterlng device N n panel 17 Incites wide and three feet four Inchem 
high which occupies the space evaetlv above the plate and covers the range 
between the knee and shoulder of the average man The panel 1* not outlined 
or In any other way made lonsivUuous but the eye of the pttefier la ouppooed 
to pick out this Invlalhlc field .just as lii a real game. If b« throw* the ball 
a fraction of Inch outside this (janel, there 1* no nouud but the thud of 
the ball, but If he hit* it, an electrical hn*»a*r ris-orda n Htrike Tlie ball la 
rclurmsl automatically to the player after each throw 


SCIENTOICAMEWCAN 

The Heaven on a Paraaol 

G ROORAPHRRB have atruggled long with the prob¬ 
lem of mapping the spherical earth on a flat aur- 
face with the result that the public has actjulred a moBt 
distorted impreesloD of relative geograiichlcal poMlttona. 
It i* now admitted that the earth cannot be studied 
l>r<>i>erly' without a globe. In the same way effort* have 





The northern and aauthern cdeatial hemUpheres. 

Iteen made to depict the heavens upon a flat mai* with 
the result that many of the constellation* are so dis¬ 
torted as to be positively unrecoiniizabte. 

Sometime a(Co a writer In the ScieNTinr Amkeioan 
suggested that a vxvmmon umbrella might serve a* a 
celestial glotie, or at least half a glotte, by having the 
stars painted on it in their proiM>r relative poMlttons, 
This would provide a very handy star map which could 
lx> carried to the iK>lnt of observation in folded position 
and tlien o|x*ihs1 out to seml-spberlcul fonn representliig 
the aptwrent form of the heavens. By pohiUng the urn- 



brelU atiok ftt the KorOi tl|a mhliHla MWH 
readily moved to « poatthw bonmmMdtiiil VfUli ^ 
hedvtMia at the parttcolar time, and then It vhooldi hd 
a slmtde matter to plclc oat the vaitona txim^aUatlona. 

Tbia idea ha* been forther tnn;irov«d bpob ^ 
Baroua of Bhonghat, China, who eende na tbe.tvro iAvite> 
graphs here reproduced. A dailc blue alik penuol la 
used, end on tt the stars are either patntad or tm- 
bnddered. Bach paraaol repreaenta one half of the 
ceietitial sidiere, an<) by using two a map of the entlM 
heaven* ie obtained. For the purpoee of teaebtag a»- 
trocnomy to school children, the parasol may be aet in « 
table as shown in one of the pbotographe. The ptJHie 
of the observer’s horlson 1* represented by the hsble 
top, which ha* an uixvnlng cut in it, through which port 
of the parauol project*. The umbrella stick is polated 
directly toward the North Pole of the heavena, and 
make* an angle with the surface of the table equal to 
the latitude of the pJ8<‘e By means of (dockwork the 
paroflol 1* revolved at the same xpeod as the apparent 
revolution of the heavens, and a small Image of the auo 
placed In It* proper position on the parasol (as may be 
found by referring to a nautical almanac) show* by 
it* meridian the time of day on the dial at the back 
of the paraeol. If the sun’s linage 1« placed accurately 
the revolving jiarasol will ehow Just how far mirth or 
south of the east and west iioints the sun rises and seta 
during the year and at what time liefore six A. M. and 
after idx P. M. the sun apiiears ahxive the horlson. 

For use in the field to Identify the constetlationa, it is 
preferable to have the «tars imlnted on the inner face 
of the umbrella. Tlie parasol 1* provided with a nar¬ 
row ribbon which may be umnl to determine the position 
of any ixilnt, the rtlibou being divided Into degree* by 
which declination may be reckonevt. The libbou Is 
movable about the center stick of the parasol and Indi¬ 
cate* Right Ascension by hour and minute divlalons 
marked on tlie rim of the iwruNoI. 


The Distribution of Gai 

T HB Bunsen burner, in v 
Bl 


es in the Bunsen Flame 

bteh the gas is mixed with 
air In order to produce complete combustion and a 
non-Iuminon* flame, Is no lunger confined to chemical 
and physUal lalxiratorlea, but has passed Into general 
household use, for every lni«ndeecent gas burner Is es- 
Htuitlally n Bunsen burner. Bo, also, Is the gas stove, 
which Is happily and rapidly abolUblng the irrational 
meth<xl of (XMiklng over a ooal fire. If the air Intet of a 
Bunsen burner 1* completely Htopped the flame tmmedt- 
Rtely becomes luminous and yellow, and blackens ob¬ 
jects exposed to It. If the olr Inlet is partially stopped, 
ihls change take* iiIhiv only at the tip of the flame. At 
the last meeting of the (iermaii Physical Boclety Prof. 
Haber dl*cuH*ed the question why the blaokenlng oe- 
curs at the tip and not at tlie side of the flame. A* 
the biaokenliig 1* oauNed by incomplete combustion, 
which Is due to insufllclency of air, the composition of 
the gaaeouH mixture must vary In different parts of the 
flame, so that It 1* les* favorable to complete combus¬ 
tion at the tip than at the side. Clbemical analysis, in 
fact, proves that the composition U different at the tip 
and at the side of the flame. Experiments with other 
combustible gases, hydrogen for example, show that 
the ascending (Hilumn of the ((aseous mixture separates, 
the heavier constituent going to the axis of the colomn, 

, the lighter to the perlpliery. This separation is not 
caused by the upward flow of the gaseous mixture, for 
It does not occur unless the jet is lighted. It is due 
to the action of tlui flame, that is, of the combustion, 
which causes variations in pressure and density, in con¬ 
sequence of which the streamline* are curved even be¬ 
fore they enter the conical flame. The result Is an ac¬ 
celeration, anaUigouB to that produced In a centrifugal 
separator, which explains the peculiar distribution of 
gas and air. In the discussion Prof. Warburg suggested 
that differences of temtieniture In different parts of 
the flame might play a part In the action. 

State Department Activity la Trade-mark 
Matters 

T he r. K. Ministers to the various republics of South 
and C-eiitral America have received requests from 
the State Department to urge on the part of the ooun- 
trles to which they are accredited the rattflcatlon of the 
Buenos Ayres Trade-mark Convention of 1810 It ap¬ 
pears that mtiflcatlon by but one more of the repubiles 
of the northern group is necessary to make It effective 
or operative tn the northern countries, and efforts to 
till* end are being made In Costa Rica end tn Italvador. 
The ratlAcatlon of the convention is Important to Amerkan manu¬ 
facturers since, as we have before pointed out, In most of ttie South 
American countries it Is the one who first reglstOTS the mark who 
is entitled to It in such tjountry Irrespective of any naa of the mark 
and even against one who has well ^dabliahed *0:^ recogBliHd rilAtt 
in the market in other countries. The Buenoe AyfM ooRveotloa aVr 
rangeg for one trade-mark pmije at Bavano, Oab«, lor neri^Mm 
countries, nad another at Rio da Jaaelra^ Brakli. for the MatOMiin 
countries, knd in the evmit of radfloatkm hr Catvader oH3a«||iC|ynk| - 
the offlee at Havana will dutihtiMS be upetopd ia tt* met ' * 
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Visible Speech 

The Eye Seeing and the Rule Measuring the Difference Between Sounds 

By Prof. A. L. Kroeber, Department of Anthropology, University of Californiii 


O W Jfftatury Slat. 1014, there ckwed at the Cnlver- 
attr of Caltfornla the firat exhibit of “vlalble 
^^^h" ever attempted on a large scale, and with a view 
to iDtelUglblltty by the nou-technlcal public. 

**Vlalhle apeech" la more than ordinary writing or 
mlnttag. It repreaenta the fruita of adentlflc endeavor 
to rtitreaant bnman language in auch a way that the 
eye can aee, and the mle meaaure, the difference be¬ 
tween aounda. Mechanical proceaaea are employed to 
convert the alr-wavea which conatltute aounda Into 
grai^ tractnga and dlagrama that permit of claaaltlca- 
tfam and aualyala. 

The moat Important aivaratua uaed for thla pur|H»w 
la that devtaod by the French Abbd IlouKaelut, one of 
the toundera of the eclence of modern phonetics The 
prltiolirie of thla mechanlam, like that of moat useful 
Inventlona. la exceedingly almple. Eaaentlally It la a 
phonograph conetructed not for the puri>oao of produc¬ 
ing Indentations In a wux-llke material which will aub- 
aequently reproduce the actual aoniHla utt-*red, but 
Intsided to record In enlarged and \'lalblo form the air 
movementa and vibrations which are the physical l^gala 
of these same aounda A mouthpiece and tube very 
much like tluine uaed In the commercial gruphophone 
convey the sound waves to a tambour or diaphragm 
which la »et In corresiKiudlng motion The center of 
this (Hapbragm, which for wime ptirpoaes Is made of 
glass and for others Is a membrane of ^ 
soft rubber, bears n pin to which 
fastened a slender straw tii)i)e(l with 
fine-pointed needle shaved 
piece of bom Thla needle operates 
a revolving c.vllnder of thla familiar 


kymograph type, carrying a paiier coated with that 
moat delicate of all surfaces, soot deimalted from a 
candle dame (Fig. la) When the instrument is prop¬ 
erly attuned, even the faintest tremors of the air occa¬ 
sioned by scarcely audible vibrations of the vocal cords, 
produce motions of the needle point sufflcteutly large to 
scratch into the stMt surface a fine white line whoH<> 
undulations are visible to the naked eye As soon as a 
trodiig, or set of them, have l)een recorded, the pais>r 
carr.vlng the perishable legend la passed through a l»ath 
of dilute shellac, and on drying has become permanently 
fixed uitd hardened 

The Dying Indian DiatacU. 

The ('allfornla exhibit Is unique In representing the 
flist and probably the most iiersistent endeavor to iis<‘ 
this mechanical menus of recording K|M.>ech for the study 
and preservation of the fnst-|N>rlHbliig native dialects 
of the American Indians Very different In their 
sound from most Kurois^uii langiiuges, these tongues 
are so peeitllHr In many resi)ects that their examina¬ 
tion by mechanical means has itroved of the greatest 
value 

The University of California has been able to amass 
H collection of some ten thousand tracings of Indian 
words which will be even more hlgtily prlxed In times 
to come when the languages to which they refer are 
merely a memory 


Nose, ITtroat, and 

Perhaps the most valiialplc of a 
by the method of sIiihiIIhikhuik 
Ing from the Adam's ujiplc or i 
on diaphragms whosi' needle pi 
parallel with the jioliit which 1 
the mouth Nose records offer 
Imlh attached to the i-iiil of ttie 


most a plivsiciil Impossll 
acquire this siieech In 
mother tongue after the 
five The English and t 
partlculnrlv liileri-stlng i 
The Kanaka dhihs-t o 
South .Sous'shorts an cn 
sounds (/ and I tElg 7) 
they arc almolutely Idei 
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ttg. ft Fig. 7 Fig. 8 Fig 0 

' i<tg, t SlmdS tbs MtpasatUi la we. Fig. la la s side view ot tbe apjiaratus, tbowlag the carbon coated paper on tbc cxitndrr, and a record t 
VttV ftg thS ffppamill Fig. S>-»-“PalatagMaM,” or faias palate reeorda. fig. S—Other rerorde eecured by use of tbe falM palate Fig < 
, ingi sHaat sauhft*. Fl» ft,—-Eaaoffts of two proBMUtatloat of the aane sound. Fig. 7 —New types of famUlar d and f soun 

J||iK 1, " IfSiyiiltiM «f MutfjWb Wl4 tOaipgp r •Ogafig. Fig. 10—-InflaeaM «f fully voiced vowel on eucceadlag aounda. 

- 1 ' ViftiUc apeech. 
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Actual and Theeretied Ranges of the United 
States Coast Defense Guns 

B y the (‘onrlcu.v iif nrlgartler-t^eiioral William Crojilcr, 
chl<‘f i)f (inlmiiKH* of flH' States Army, the 

StiK.NTJKK Auki 4I( AN Is eiiHbtpil to present a most Inter- 
estliiK (llnKnim, kIiowIuk both the uutual and theorf'tlcal 
inuKes of tli(‘ rifles and mortars with whh-h our coast 
defense's art' armed The actual ranges are those which 
can lK> covensl under existing conditions and with those 
Increases In the j»os»lble clevutlodi of the guns which 
are now being made The fheort'tlcal ranges, or maxi¬ 
mum distances to which the projet'tlles could l)e flred, 
are those which would l>e secured were the mounts 
BO coustructctl that tha guua could be elotated to forty- 
live degret'.s 

In the table accoiuiMiriyliig the diagram, column 1 
contains the trajectory numbers corn's)sjiidlug ti> the 
numlKTs written Just bcItTw the base line of the illu- 
gruin. and It shonld la- noted that the vertical and 
horizontal scale are the same, so that the trajec-tortes. 
as show’ll, are an exin I reimsluethm to senlc of the 
line of flight foMow'eil b,v the iin)Je<’tlli's. 

At the time when the 12-lnch rifles and mortars were 
hullt for our fortllieiitions. no sm h guns were carrhsl 
on naval shljis as are to be found mountMl to-day 
Kt'ven to ten tbonsund yards was eonsldervsl the maxi¬ 
mum ivossihle range at which warships ctsild carry 
out offccMvc artlllcr.v iirai ttcc, and consisiui'utiv. It 
was ('onsldcrcd that If our hcavv ciMist defense guns 
were given a luaxliuuiu range of thirteen thousand 
yanls. It w'ould enable our dofenses to bring the enemy 
under very accurate fln> long before he could get within 
cffis’tJve bonibanling r.uigc ('oiiseiiucntl.v, the maxi¬ 
mum elevation for oui rlfli’s was sv't at a isilnt till 
degrev's) correH]Hmding to 1o,p00 jards range for a 


eraaaed the poadble niO«e. Increaalng the eteratbm 
from ten te fifteen decrees makee It poselble to IncreMe 
the range of the 1,0(T(» »bell with «n Initial Yeloetty 
of 2,250 f<s»t-»econdB from 13,000 yards to orer 17,000 
yards. Again, by using a 700-pound abtfl With an 
Initial velocity of 2.700 foot-aeconda and on eactregne 
elevtttl<m of ten degreea, wo get a range of abont 18.000 
yards, and by Increasing the elevation to 16 degree* the 
range with the same ahell and the same velocity to* 
creases to over 10,000 yards. 

When the 14-lnch gtm was Introduced the meunta 
wore all constructed so as to permit of 16 degree* ele¬ 
vation, and the range of this gun when firing a l,fi00- 
1 ) 0011(1 shell with a velocity of 2..76« fcs»t-seooiidB la over 
l»,(K)l) yards If a lighter shell of 1,200 pounds weight 
Is used, the initial velocity g(s« uj) to 2,776 fooPeec- 
ouds and the range lK>comeM over 21,000 yards. 

The great KUnch gun, with 16 degrees elevation, can 
throw Its 2,400 -im)Uim 1 shell to a distance of 18,600 
yards, and a light 1.800-pound shell to a distance of 
about 2l,(MX) yards. 

Hy Increasing the length of the 12-luch gun from 35 
to 40 ('allbers, and Increasing the powder charge the 
velodtles. Imth with the 1,070- and the 700-pound pro- 
Jis tlles. and eonse<|uently tlie range, have Is'on greatly In¬ 
creased. Thus w ith ten degrees elevation, the 40-callber, 
12-lnch gun throws a l,070-)(ouud shell to a dlstanoe 
of 14.500 .yards and with 16 degrees elevation to a dla- 
tnme of 20,0(K> yards ITie lighter 700-pound shell fired 
with an Initial veloelty of 3,100 feet per second would 
have a range with ten degrees elevation of 18,000 yards 
and with 16 degix'es of 22.1X10 yards 

The 12-lneh mortars, which are so mounted that they 
can Is' fired with c'levations up to sixty degrees, can 
Arc a l,040-i)ouud shell to a dlatanee of 11,760 yards. 
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degree*. The range was meaNffid and la«M ito he 
22.120 yard*. Furthermore, as tar hadk as 49W,’Xag- 
tain rounds known as the “JuttUae rtloW” W«W AnMI, at 
Mlnoburyne** with a 0.2-ln<ai wtftHWOoad Ifittu ' 
projeictlle weighed 380 pounds, the mhalde vtfeclty Was 
2,300 feet per second. Three shots, 1lr«4 at der degWH 
etevattoa, gave range* of 2Qi4i23. and 2**808 

yard*, rwgwctlvely, and the obaerved'thnd (t flIilitWhfl 
0S,46 aeisohdii, Our chart shows that the DoOkitk lange 
of 22H mOe* for a 12-lncta «beil was pwrfixitiy iwmltde, 
for we have plenty of guns, wMoh, If mdantad Aar tfant 
1^ distance, ooold give even greater ranges. 

Tlie Gfurent ffwpplwiwiit 

T he development of the aeroidaae rentlnsui to he a 
matter of widespread importanoe and many Will 
appreifiate the opportunity of the artUde on Harepaan 
Aeronautical Laboratories In the current Issue of the 
Kriaimno Amubioaii Knmjntns'r, No. 3008, for liny 
22nd. 1816, to learn something of the melhods follDWed 
In Enrope for the sclentlflc Investigations of the Ifiiny 
probteffls yet to be solved. Ueasuiing IHstaBCe* in War 



Ndti'-Tlu nuiiilierK written Iwlow tlio baao line <>f dlnKrnra cnrroHpoDd to tlioec given In the llr»t column of the bi roropanytng Uhh) under the heading “Trajectory Husihsr." 


12-lii('h giiti, llrlug II l,(l7f)-l(iii iirojis'lllc with a muzzle 
veils Itv of 2.2.'Vi feet js'r secoiiil The resulting trnj«“- 
torv Is marked Tit on the diagram The 12-ltich, 1.')- 
ciiIIIkt mortar had a inaxliiiuiu range when llriiig a 
l.mtI-IKiuiKl sliell with 1,200 fisit-seeouds velocity, of 

Willi the raiild Increase In the range. Arc and ne- 
ciirac.v of iiiiMil guns which has taken place In the 
imst few .venrs, It hei anie necessarj to Iticroase the 
range of our coast defense guns. This could be done 
In two wa.VH by disTcn.sliig tlie weight of the shell, 
tbcrcb.v liiMifliig an Increase In Its vebx’lty, or by 
ninliitaliiliig the weight of the sliell and IricreHalng the 
elevation of the gun or hv both A study of the dla- 
grani and Its lu i oiiipiiiiv lug table will show to what a 
remarkniile extent tlie use of these metUod.s has In- 
TAULE OK )).\LLIHT10» OK THIC U S COAST DEFENSE 



and h> using a 7<MP|)ound shell, the range can be in- 
trensed to over IP.tXX) yards. 

If there were any occa.slou for using the maximum 
thtsirrtleal range of the 12-Ineh rifles, and they were 
mounted so that they could lie elevated to 4S degrees, 
some very suriuislng results could be obtained. Thus • 
TIu> 12-lncli gun of .36 calllwra would throw Ita l,(l7t>- 
ja.iind shells to an extreme range of 35.<XX) yards The 
KJ-liich guns would throw a 2,4<X>-poun(l ahell to a dls- 
tan<e of 3S,5(X) yards. The 14-lnch gtjn would carry 
Its 1,060-iHJUiul projectile to a distance of 40,600 yards. 
The 35-eallber 12-incb gnn would throw Its 700-potUMl 
Iiroj«'ctlle 41,(X>0 yards, aud the 40 calttier 12-lnoh at 
45 degrees would throw Its 1.070 shell 43,000 yards. 
The 10-lnch gun, using the lighter shell, 1,800 pounds, 
would have a range of 46,704» yard*, and the 14-lnch, 
firing Its lighter shell, 1,200 pounds, would carry to 
n distance of 40,000 yards 

The most spoctacniar result would be obtained with 
the 40-eain)er, 12-hich gun, which. If It used a 700-pound 
shell, delivered with an Initial vehalty of 3,100 feet per 
second, at an elevathm of 46 degrees, wmild throw the 
Jirojectlle to a vertical height of 18,4X10 yards, or say 
1014 miles, and it would cover a bortsontal dlstanoe 
of 65,01X1 yards, or, say, 31miles. 

Is this the limit? Not by any means. It would be 
ivoaslhle to build a gun which would carry to far greater 
distances than these. Thus, the writer remembers 
several years ago reading a letter from CkX. Insalls, 
probably the greatest extiert In tvaltlstice In our anay 
or In that of any army in tbe world, In which he gave 
some most astounding, but perfectly reliable figure*. 
He bad been asked to detarmluo the trajectory gt a 
RrowD, lo-lnch, wlre-w«flHid gun, with a very huge 
ivowder chamber and the nnormous miusle retod*y df 
4,000 teet per second. He fouad that the praJeetO* <«« 


descrllsss the Ingenious Instruments, geueralty known 
as “range finders,” by meajis of which the dtetaaoe of 
an enemy's {xsiltlon can be accurately aaeertoliKMl, and 
explains the principles Involved. There t* also a de¬ 
scription of the pertscoi)e that give* considerable Uttar- 
madon In regard to different types, and dtagnuu* idmw- 
ing tbelr construction. Another interesting artJcie, that 
is also fully Illustrated, Is that dascrtblng a very In¬ 
genious tele-pbotograi)hic apparatua by wMA tnuw- 
mlttcd letter* or ebaraeters are directly vlalbte to the 
eye. Tbe Romance of tbe Motton I'lctore idv«* •mae 
intereedng fact* aliout tbe early blatory and tl» d«vel- 
opmmit of this popular form of amnasminit. Ttiafa Is 
au Interesting dij^ptlan of how the btg gum mA In 
our dreadnoughts'and coast defnwe fhits sr* wade, 
guns that will throw a projectlla twenty tottfirtr-wtlas. 
and which are claimed to be the best In ttw lifMfil! A 
communication from a correspondent fattiMM*'* de- 
scrlpdou of America's flnt eahnwclne, gad a 
account of »u attemtd to operate it to New T««4t JsMtxw. 
I’here Is another of tb^ toratiufale teetUMg ah 
and Ions, by Hlr J. J. Thomson; and the attjleto 4j»t the 
Pathology of mental disorder* 1* dohctodaO. Tii«» l» 
Qlso tbe usual number of shorter tort valfigM* hAbW «> 
various topic*. ‘ 


A* lateratolaf^fanoraale 

wwhlnglon, D, C., ha* patwlted, Ito. 
fiaooramie idioteffnpfaio oagWM iMf 
epeetfvw a* the 
an observer, by meaiu of a mdtii'lfi 
ehangea it* foegl let^rth, TTlti, ii»lil,ii|1l 
bM ♦ ootBppuiid «bi«eUn* 
dal {gghr attfi ha* aMatn 
Of OM or Dora'of H* ortwi|»p,>n»p. 
of nmkn 










tii4mm^ ^ i^imtmif «M« 

iMk. Aimfmi>^» atmtiHmi^ 
*# oiM H l f ii » < i » M fowMW 0/ oorre- 
1 »« «(i«Mi^ «*M «o 4f*<ria4.1 

':^'K Wwal lammf 0t ^ Ww 

o| tlw 

. ^j|^>4mi4mnew mmm « ptcMtoe* at tb« pnaent 
tUw'W'itawVta^ a&)r podlttva «ooelnaiona that may be 
,«t^i<iii^»fiM«D ttw mrval opaatfaiM of tlie Kara{Ksat> war 
*«(jf 13 («b tu tbe naval oonatructloii of tbe near 

mm but ttmre i« «ae vital tmth, it aeenw to me, 
Wlribn iMU» nt liwt baeam* nnmlahiltaMe la its ootivlnc- 
jliiti^iWK m we <itf actnal battle record after eevMal years 
of ttaiaretM and aeadmirfc dedwtlona. 

Itle tUe old qtieatlOQ of tbe future batUeahlD, always 
a aewpcamiae, with tbe extremes of tbe rery fast all- 
Mf ipen tmt iUabtly armored Imttie-onilsor and tbe much 
lOow^ iMit heavier armed and armored dreadnouxlit 
^fbd aiertts pro aad oen of ttuwo two claaaee of capital 
sWVb tboir examplea la tbe dlffereat oaries of the 
woM^ and lately tbe sradoal merging of the two tyiMw 
have been written of in your oolomns many times, so 
1 wl& net repeat tbem bere. but simply bring out nbat 
I bOttOve la moot Important. L e,, tbe immediate realhsa- 
tlon on ttM fart of tbe United States naral designers 
of tkt iulSeriorlty of even tbe latest of our blg-gnn vee- 
sek and pubUolty on tbia questiou through such papers 
as the iSpiKirtuTo AicxatoAir. ^ 

Oar dbsigneni have always gone on the theory thst, 
in ewm htef tng all tbe p^ta of armameut, armor H|>eed, 
and Mdl^ of aettOB, speed was the least Important 
esctor, and that as sosse one feetnre most be sacrlfleed 
to attain the best reimtt for the purpose of our navy, 
aimed ebould be eoudderod last of all. Tbas, all of our 
dreadnoughts, from tbe "Ulchlgans” right down through 
tbe two *‘(^neylvantae’' lannobiog this year and tbe 
three •Oallfomlaa" authorised last year, have the 
hearlest armament possible for their dla|)laoement and 
maximum broadside lire, and the hearleut armor of 
an)r ablpe at the same idatts and date In tbe world, but 
speeds of only from 18 to 22 knots. To bo sure, wo 
need battle-cruisers, but not being able to get them 
wiUuwt sacrldclng our battleehip approfiriatlons, we 
should have compromised even further on the mere 
theory of the thing. Now, tbe war has driven It home 
to us and not too late to take effect on tbe dcwlgn of 
the two new vessels authorised thla year If action la 
taken at ouee, which ships. If we refuse to change 
our ideas, will probably be merely slightly Improved 
"Uatlfomlas.- 

To-day the 14-lneb and 15-incb guns are the aoeepted 
naral armament standards; the Ift-lnch gun la lielng 
experimented with and will arrive short b. The sen wi- 
gageoeats of the preaeut war hare shown that no armor 
can withstand the modem armor-plerclng s1m>II of large 
stae even at extreme ranges, that the new litgli explo¬ 
sive shells are more destructive than we ever expected, 
and that it Is no longer a (loeetlon of being able to 
keep afloat by tahlug a lot of hammering and iHiiiitdlug 
back to return, but simply of lauding a fSw salvos on 
the enemy /tr»( and ainking him, or you get sunk your- 
eelf. This simply means big caliber guns, lots of them, 
and ability to open Ore at tbe range of your ckraisiag, 
not the eaemy’s; in other wonls, superior or at least 
equal spaed. The ordnance makers have at last far 
outstripped the armor manufacturers and armor 1>e- 
oomee a minor faetor. la the flgbt off Coronel and the 
t'aikland lalanda the oomparatlvely heavy armor fur 
the oaltber of guna it was opposed to was nselesa The 
defeated eqoadron to oach case might better have had 
tintekM taeeio, and while both engagements were decided 
by the oeerWhelmiag •nn-dre of tbe victors and supe¬ 
rior apeed, the results would have been the same. 
thoiUdi longer perhaps jte attainment, If tbe opposing 
araMaente Md been e«M). fkster fleet In that 

case would have sittply stood off and pounded away at 
a (gvorgble nutge ter Its own calibers, in a fhverable 
PosMten «a to wind and ann (a vaiy liaportent tector 
to the Ooroitel AgM), and a line of bearihg amst favor¬ 
able to Iterif whMi wonM return greater damogc per 
ahot hud gvmtar eonoeattgtkni of fire. (This last was 
ab Inikictgnt te«tww «f tbe raUtland islands battle.) 
AU tMg la, of ceone, aaatttubtf eQUhl Are accuracy, an 
‘tefted annMiiir «t Wtek «hd an entoil number of guna 
«< «q4)i^ fitfiliera. Bat wbea tba fleets are nnsqual, as 
In 1^ Iteetbi tarn 4|MV tiiWrndeed factor multiplies to 
«*e aaa an angageaMat of battle- 
«Fa|^\lttl4.|!lte^^^ of the "Wuecher,” 

■ m afart beeavao of her 

I (fbatof tbBB.ww flghtlng,Ships 
aetew In tb« world and 
saved her. 


4 derman hattle-crutsers and without 
vriltrii the Aftthto oonhl not have claimed a victory In 
a nutUgg dghh They would simply have recorded tbe 
atoking of one ship of the enemy. As it was, the mtoe- 
flelds atone pcevoated a more declslre result. 

Hu, the Impwtaoee of armor being uuUlAed, whether it 
be in aotiaiH between armored cruisers, battle-cruisers, 
battleships, or dreaduoughts, it Is evident that a vessel of 
90^000 or 38,000 tons db^lacement mounting twelve or 
more 14-todi or Ift-lneh guns on a speed of from 28 to 
80 knots or over with as much thickness of armor as 
can bo secured to conjunction with the other two fac¬ 
tors, is the ideal type of capital ship Germany realizes 
It by now; ISngland will produce It immediately f«l- 
lowiug her “kfalayas" and “Hoysl Hoverclgiis'’ and 
“Qneen Mary”; while Kussia, generally tbe most back¬ 
ward of all tbe powers In naval development, has 
struck It right at last and Is al reedy commissioning her 
four ‘‘Klnburna" of 324iU0 tons dlsplaoemeut, 27 knots 
Sliced, and mounting twelve 14-toch and twenty-oue 
5.1-toch guns. Of coarse, like all Black Sea built shli*, 
they probably have small fuel capacity and therefore 
small reditu of action, which accounts for tbe heavy 
armament; but tbe Ideal Is there ami can be deveiuisKl 
further 

The situation of the TTnltod Htntes Is w^rtnuH. Not 
only could the "slow*' and 26- and 2(S-kii<it dreadnoughts 
steam ritigs around our main fleet, but wo haven't even 
any fast cruisers to pick off isolated uiiHs of the enemy 
or harass him, or even any scouts to locale him In time 
to insure an advantageous dlniswitloii of our forces 
And the Inevitable result, us foretold In the I’adlic, 
Houth Atlantic, and North Hea, to spite of e<juality in 
numbers and marksmanship and seumansliip and the 
greatest bravery of (nir pertonnet, gives large quantities 
of nourishing ftsid for tbe mluds of «,nr naval exisTts 
at the present moment. Let ua throw our ultra-con¬ 
servatism overboard and nave this year's shiiM before 
It la l<s) late Habolu M. ICennaiu). 

Brooklyn, N. Y. 



Hie Naval Beview at New York 

A lthough the noble array of warships which was 
gathered last week In the N<irth Rl\er dts-s not In 
any means reprivamt the full strength of our Navy. It 
was a striking cxpresalou of Its high qnallty, luirticu- 
larly us regards the first figblltiK line ns represented 
by the drtmdnoughts. The Impression pnaluev-d ui«>n 
the minds of tl»e citlM'us who saw the review was de¬ 
termined by the point of view from which (bey l<M)k(Hl 
at It. Judged us au asM-roblage of unslern lighting 
ships, irres|K‘Ctlve of any considerations of Its strength 
relatively to the naval strength of the other nations of 
llie world, It was cslciiluted to arouH<» a very prois'r 
IMtriotle pride, for the dreadnoughts, pn'-dreadnongbts, 
destroyers, submarines, and particularly the nuxlllnrles 
were among tlM> very ts*st in their resiiecthe clnsw-s 
(hut are to be fouml In the world to-day The dreod 
noughts, ]sirtk*ularly In regard to the <vnter-llne dis¬ 
tribution of their guns (a dlstlncilxel.v Amerlesn ar- 
rangt’ment) have receive*! (he uiiquiilined eomnienda- 
tlou of the naval designers of every nav.v In tlte world 
Their batteries are exctdlently placed and the armor 
and Interior bulkhead prote^-tlon is us gissl as the Is-st 
and {Hjnsldrrably better than that <m m<s<t of (li«> shtiis 
of the foreign navies 

It may surprise H*rme of our readers to know (hat 
relatively to the other navies tho most advanced and 
tsist dement* in the whole fleet were the auxllbirh^s, 
and |»Brti<;ularly the large ctdllers; for we have iiald 
particular attention to the question of ability to keep 
tite seas, and to this end. Instead of following the for¬ 
eign practice of utilizing existing meiH'hiint shiits as 
colliers, we have built a class of large and exceedingly 
well-iHiHlpped voaseia of great carrying enfwcltv ami 
good sis-ed, which in the event of war will prove to Is' 
of tncalcnlable advantage to tih- American fleet Oiir 
destroyers are tbe targeat and roost isvwerfullv armed 
afloat. Our modern aubmarines are thoroughly u|sto- 
date, so far as the later units are coneerne*!, uml. 
after a little more sliaklng down, the ns>d<>r]i boats In 
this class will bo as good as any in tho world, with the 
IHNWlble exception of those of the German navy, which 
owe snob saperiority as they have to German irroflei- 
ency in the eonstructloU and operation of oil motors. 

The most serious defect to the fleet la the abeence of 
modern scouts and of any representative of that most 
useful and formidable type, the battle-cruiser If Coii- 
greas to tbe tetura, as it ought to, should adopt the 
budget ay stem, voting tbs total aum required and lenv 
Ing to its naval expert* the question of its distribution 
among the varioua typte of veesete. one of the first 
tbtogs to be done will be to Include some battle-cruisers 
in out next naval programme and also to make pro- 
vlsloiMi ftwmt Jiast hAlf a dosen sooute of the latest and 
faiteld type. 

Ho ter M good. It the fleet la to be considered by 
limit g«d without eetereuce to auy other sUndard of ^ 
ptiwagth* tel the Wbtee it is calculated to create a sense 
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of pride and security Hat the proivr isint of view, If 
one would gain a (rue sense of the ntbsiuiicv of (i\ir 
fleet to the uatloiiiil luads. is to Judge it In counmrlsoii 
with the tUais of othei iindons, and iwrtleularly of 
thow wlilcli are now engaged In the grxmt lCuro|ienn 
conflict If tills 1«- done, we shall have I be alaiinlng 
fact brouglil home to our minds that, In point of 
strength, our Navy Is to Is considered as In the third 
class and utterly unable t(j engagv- with any hoi)e of 
success the fleets of the (wo iirlucl|)al naval |M>wers 
eugage<I In the present war, nnimiy, those of Great 
Britain and Gennaiiy 

If anyone doubt this, let lilni look at tlie fads 
Thanks to the great naval aciivitv in the shliiyiirds of 
contending iiattons, (Jreut Britain to-day has completed 
a total of thirty-eight dreudnoughls Geiintinv has 
twenty completed The t'nllisl Slates has eight only, 
or, If we stretch thi' ]s)int to include the couipaialhely 
small and slow "Michigan" and "South Carolina,' wc 

It Is onr patriotic duty to draw adenilon to (hose 
facts, and jiardcuhiih iil such time of Juliihidoii ns 
that expri“Hsed by a gical inidon.il ninni icvlcw In 
view of the large slw, die enormous wealth and the 
ambitious foreign imllcy of (he rnlled Stales, II is cer¬ 
tain that her Xnyv should he at hsist the (spml of that 
of Germany Insleod of eight or ten ships of tin' llisi 
line, we should have at least twentv After the Spanish 
war, under the Initueuee of the Ic-ssons us to tho vnlne 
of sea power taught bv that conflict, we hnllt up onr 
Navy so rapidly that liy the year l!Hd we were ensllv 
the se<-ond naval iniwer—-as we should lie Our present 
condition of relative weakness is due to the fact ihal 
since Itkd. Congress has ullowtsl isilldeui oonsldera- 
dons to Interferi' with the uphullding of the Navy, and 
we have steadtly drojiiied back to our poslthm of a |H)or 
third 

The inosi modern dri*adnonghlH of the tlis't weie (he 
"New lork" mid '"rexas," 'JT.tXHSlon ships, each moiinl- 
Ing ten of the ni'vv 14-tncti guns and twentv-one .'"i Inch 
— the formei a flue piece which will form the main 
anuument of the new “Oklahoma" and 'Neiudn' and 
of die ' IVlinsy Ivanla" and "Arizona" and of all future 
ships, unless, indixsl. It shiatld he disided to mount the 
Ifi-liieh gun 71ie "Wyoming,” die flugshlii of Admiral 
h’leteher, of 2<l.(kH) tons, eomiileled In 1!)12, carries, like 
her sister lh<‘ "Arkansas," twehi' 5(t-callls'r TJ-lneh 
guns in six two-gun turri'ts and twenty laie inch 
These are, to our thinking, the most shaisiv dread 
uoiights aflisit, the long straight sIuht of the main 
deck giving diem an apis-araini' of length greater than 
they actually issssess The "Ctiih” and "l''lorldn,'' of 
21,^26 tolls, mounting ten 12 liieh l.VcalllK-r gnus and 
si\t(>en rt-inth, weie <omplet<*d in August, Till i'he 
“iK'hiware" and ‘ N'ordi Oakota,' onr hrsi dread 
noughts, wen- completed In IIIIO TInsse are vessels of 
2(MZi<i tons, carrvlng ten 4.') calllier 12 iiicli and four 
tw'ti .^-tiich The dnsidnoiight Hue also liicliidisl Iho 
two seinl drv'Hdnoughls, the 'Michigan" and 'Soiilh 
Carolina, vessels of K’.IHk) tons, carrvlng each eighi 
irM'Hliher 12 Inch and Iwcntv Ivvo ,T Inch guns iiiese 
two shl|is wen* orlglnullv Inteiidisl (o he of the "Ver¬ 
mont” eliiss, hut after die designs weie pnslinssl, anil 
due to the apis-arams* of the Hridsh dreadnought. It 
was dts-Ided to give them a main hatteiv entirely of 
12-lneh gnus 

(»f tin* same disphi(x*menl ns (he "Michigan' was (he 
“Kansas," carrvlng four 4.''i-<'nllls'r 12 inch, eight M Inch, 
twelve 7 Inch, and (uenlv '1-Inch guns She was the 
last of our jire dreadnought class to Is* hulK Her sister 
shltiw al tin* review weie the “New Ilampslre" and the 
"Isnilslana." whose dlsi)hns*mei)t, spis**! ami arnininent. 
etc, art* iiraetleally the same as lhos<* of the “Kansas" 
TlM*se shliw wen* laiHt in T.KK; and TKlT 

The two-deck turret tyis* was ropreseiitisi hv the 
“tieorgla," "Nehraska," and "Virginia," and 'Itlnsle 
Island ” The armnnient of Ihew* ships eonsisis of four 
4P-eHlllH*r 12-tiieh eight K-lneh. and twelve (Uneh guns 

The destroyer t1**el cfuislsted of fourteen \(*ssi*ls with 
their tlagslilii, the scout cnilser “Hii mingham " and the 
tender "Hlxle" 

Betwi'cn l.'tstji and 1 I2iid Hlre<*ts were n dozen of our 
latest submarines of the "l>," ' 10, ’ "G," and “K" chis.s<.s, 
with several tenders 

Off Fort Wnshtnglon Turk was moored a line fleet of 
nuxlliarU*H, among which were the mine-laving crutm'r 
the "Kan Francisco,” the supply ship "(^*ldc,” and the 
fuel ships "Neiitune,” “Orion,” "Cyeloi>s" and "Jupt 
ter ” rresent also was tho repair ship “Vestal” and the 
hoHpltal ship "Kolai'o.” 

4,250-Pound Block of Coal for Fair 

A RINOr.K block of coal, six and a half fe»'t long, five 
feet wide and about three feet thick, lias arrived 
from Hlgbee, Mo., «♦ route to San Franelsvx), where It 
will bo placed on exhibition to the Missouri raining dis¬ 
play. 

Tbe apoelmeii wna received by Otto Uhul, who is pre- 
partiut au exhibit It weighs 4,260 jamnds, and Is se¬ 
curely crated to a framework made of timbers. 




S A'I'URDW, May 1st, 191=;, 
at live o’clock iti the after¬ 
noon, the U. S. Cioverninent 
Weather Btireavi at Washington 
marked this map showin^j weather 
conditions durini{ the (meat Na¬ 
tional Efficiency Test of the 
Franklin Car that day. 

Throughout the Rocky Moutit- 
ain States there was rain. In thirty 
localities high winds prevailed. 
At Chicago, Buffalo, Cleveland, 
Detroit and other lake points there 
was a fifty-mile gale to contend 
with. 

This automobile test was for the 
American public the most signifi¬ 
cant ever helci. 

Its effects will be felt by every 
American able to own and run a 
motor car—and there is an auto¬ 
mobile to every seventh voter m 
the United States. 

The Cost of Inefficiency 

The nation’s yearly tire bill is 
more than f;200,000,000—its gaso¬ 
line bill more than $150,000,000. 
Add th^^ums spent for repairs— 
for unnece^ary wear and tear, and 
you have an annual expenditure 
startling even to a people like our¬ 


selves, accustomed as we are to big 
figures. 

The waste due to inefficiency is 
a drain on the economic life of 
the country. 

The subject of Motor Car Rffia- 
eacy enlisted the special interest of 
the great American Universities 
and Technical Institutes. 

Laboratory tests at Yale and at 
the Worcester Polytechnic Insti¬ 
tute, showing the remarkable effi¬ 
ciency of the Franklin in compari¬ 
son with other cars, excited profes¬ 
sional comment everywhere. 

Other Universities took up the 
study of the Franklin principles. 

The Engineering Department of 
the State University of Kentucky 
made “The Test of the Franklin 
Car” a thesis required for gradu¬ 
ation. 

This is an age of efficiency. 
Men’s minds have a practical turn. 
So widespread became the interest, 
that to supplement laboratory tests 
a Great National Efficiency Test 
on the road was arranged. 

The Great National 
Efficiency Test 

Among the Supervisors of the 
test were representatives from the 


Engineering Departments of the 
following Universities: I'oronto, 
Yale, Pittsburgh, Cornell, Penn¬ 
sylvania, Brown, Rochester, Syra¬ 
cuse, Kentucky, Ohio, Lehigh, 
Cincinnati, Nebraska, Washing¬ 
ton, Rensselaer Polytechnic 
Institute, .Armour Institute of 
Technology, Stevens Institute of 
Technology, Massachusetts Insti¬ 
tute of Technology and Pratt 
Institute. 

.\t nine o’clock on the morning 
of May first, the Franklin Cars 
started in all parts of the United 
States and Canada, over all sorts 
of roads, and regardless of weather 
conditions. 

Each car t:arried a Supervisor of 
'Pests, who had already certified 
the preliminary details— 

The gasoline tested to prove 
that it was the > ordinary commer¬ 
cial quality; officially measured 
by the Sealers of Weights and 
Measures of the respective 8tat«^ 

The routes planned so the cars 
would be compelled to go and re¬ 
turn by the same roads to equal^ 
any advantage of wind and 

The car a regwlar 
linOar— ,,, 












’'4i^r8, tel' widi expcri- 
on a par with the avefage 
aitenobilc owner. 

ilcsults: 137 regular Franklin 
Cm, in 137 Cities, averaged 32.1 
miles to a single gallon of gaso¬ 
line-^ 

The highest record 55 miles to a 
gallon of gasoline— 

44 cars averaged 40 miles to a 
gallon of gasoline. 

A New Stomdard for 
Mmoaring A^>tor Car Efficiency 
is Eeteddished 

Here at last, with this remark¬ 
able record, the Franklin Car es¬ 
tablishes a standard for comp^- 
son of automobile efficiency. 11 pro¬ 
vides the public with a simple and 
definite means for judging auto¬ 
mobile values —the best they have 
had since the automobile was in¬ 
vented. 
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of the total efficiency of the whole 
car. It takes into account the 
efficiency of the tires, axles, uni¬ 
versal joints, transmission, clutch, 
mechanical efficiency of the en¬ 
gine, thermodynamic efficiency of 
the engine—everything about 
the car. 

Consider what this test of the 
Franklin Car means to you—to 
every owner of an automobile—to 
the scientific and technical men 
who watched the test from start 
to finish. 

Think what it means when so 
little power is lost by friction: 
when the maximum of power is 
delivered to the driving wheels 
with an average of 32.1 miles to 
a gallon of gasoline the country 
over! 

Only a Fine Car can do it. 

You have had your experience. 
Now make your comparisons. 


Everybody knows how to judge 
the relative value of upholstery, 
paint, leather, fittings—the things 
on the outside of a car. 

It is the things on the inside — 
things the buyer doesn’t see, that 
burn up money. 

If a car is not right in design, 
in construction, in material, it will 
show first 'in the gasoline tank. 

Engineers determine the effi¬ 
ciency of an automobile by com¬ 
paring the useful power delivered 
to the driving wheels, with that 
which is lost by friction. 

Gasoline Consumption will show 
up inefficient tires. They will use 
extra power in friction —more gaso¬ 
line is used. 

Gasoline Consumption will show 
up excessive weight. Excess weigh t 
requires more power to move — 
fMre gasoline is used. 

Gasoline Consumption will 
indicate whether a car will last. 

. WhCTc more gasoline is used there 
is fiicdon, and where there is fric¬ 
tion there is wear and tear. 

Gasoline Consumption will show 
Up tteess mechanical complica- 
tibtts* The more working parts to 
a te ^ friction—wwre 

a gal- 

a.tme.'tecation 


Sworn Final Results 


cay 


Driver 


Record 


Akron, O 
Aberdeen. S D 
Albany. N Y 
Amboy. Ill 
Athens. O 
Atlanta, Ga 
Auburn. N Y 
Baltimore, Md 
Bar Harbor, Me 
Billings, Mont 
Binghamton. N Y 
Boston, Mass. 
Brooklyn. N Y 
Buffalo. N Y 
Canton, O 
Carthage. Mo 
Charlotte, N C 
Chattanooga. Term 
Chicago. Ilf 
Cincinnati, O 
Cleveland, O 
C/OloradoSprings. Col 
Columbia, S. C 
Columbus. O 
Concord, N H 
Cortland, N Y 
Dallas, Texas 
Danvers, III 
Dayton. O. 

Decatur III 
Denver, Colo 
Des Moines, Iowa 
Detroit. Mich 
Duluth, Minn 
Eau Claire, Wis 
Elizabeth. N J 
Elmira. N Y. 

Erie, Pa 

Fall River. Mass 
Falmouth, Mass 
Fleetwood, Pa . ., 
Fort Wayne, Ind 
Galesbure, III 
Geneva, N Y 
Georgetown, Texas 
Grand Forks, N D. 
Grand Rapids. Mich 
Great Falls, Mont 
Greensburg, Pa 
Greenville, S. C. . . 
Hampton, Va 
Hartford, Conn. 
Helena. Mont... 
HoItviUe. Cal . 
Hoosick, N. Y... 
Houston, Texas . 
Indianapolis, ,^nd, 
lshpemtr\g, Mich, 
Ithaca, TCY.. , 
Jacksonville, Fla 

Kankekw, III_ 

KansAs Ct^, Mo. 
Kingston. N.Y.. 
Lacrosse, Wis.. 

Lake Park, Iowa. 
Lexington, Ky , 
Lincom, Neb.,. 
little Rock, Ark. 
LosAngriRs, Gal. 


A Auble. Jr jGood 

G M Worthington Rough 
C, G Heck Heavy 

A. Aschen brenner Good 
C H Welch I Dry 

. Rnii, 


W M Hull 
G H Leonard 
IW. F Kneip. 

F. L S.svage 
: Arthur Barth 
|S H Lewis 
lotto Lawton. 

G B Perkins 
George Ostendorf Fai r 
G W Belden Good 
A L Caulkins 
J D Woodside 
|J H Alday 
IF H Sanders 
: Newman Samuel 
' R H. Eckenroth 
|G W Blake 
IWm Gibbc-s 
;0 C Belt 
' W L Darrah 
J A Farrell 
W G Langlev 
Frank Simf>son 
F B Heathman 
C E Dawson 
F C Cullen 
S P Johnston 
W. J Doughty 
J r Peacha.Jr 
G R Wood 
F V Price. Jr 
, Fred M, Jones 
[John Griffith. 

Ernest Place 
F W Crocker. 

Wilson Sell 
L. Ohnhaus 
E T Byram 
W. W McCarroll 
T.J Caswell 


51 8 
22 7 
30 5 
25 f 


31 8 
31 3 
31 A 
38 0 
22 2 
20 0 


Rough 
Muddy 
Good 
Muddy 

Muddy_ 

Muddy 27 0 
Fair . 39 9 

Fair ' 36 1 

26 2 
•43 5 
36 0 
36 2 
I 30 3 
30 7 
I 35 7 


Muddy 
Fair 
Dry 
.Good 
Dry 
Fair 
Fair 
Good 
Dry 
Wet 
Wet 
Good 
, Fair 
;Good 
(Dry 
I Heavy 
I Good 
1 Fair 
, Heavy 
, Fair 
i Poor 
I Muddy- 
Fair 
Fair 
Heavy 
Fair 
Good 
Dry 


24 < 


B. D Whitten.. 

E L Turner 
R. N. Tannahill 
|j.V Bickford 
H. P. Seymour 
W. L Swendeinan 
W.J.Seat 
John Moseley 
Rudolph B. White 
Glenn Diddel 

E. R Nelson 

H. L. Cobb . . 
W. F. Winchester. 

F. A Babel 

E. F. Williams .., 
W. M. Davis. 
Alfred James.. 
H.C Meyer 
V. K Etodge 
FredM. Ryan, 
iJ. F. Jones. 

R.C. Hamlin. 


Dry 

Heavy 

Fair 

Dry 

Dry 

Fair 

Good 

Muddy 

Sandy 

Fair 

Rough 

Good 

Heavy 

Fair 

Dry 

Good 

Fair 

Dry 

Rough 

Dry 

Rough 

Dry 

Good 


30 7 
1 26 1 
1 31 7 
' 33 6 

28 8 
j 38 6 
I 31 5 
I 30 5 
I 32 9 
; 21 0 
1 34 2 

42 3 
• 35 2 
I 26 7 

40 8 

31 4 
31 5 

I 37 8 
1 28 9 
34 1 

31 9 
22 6 
34 5 

23 6 

24 3 
28 1 
37 6 
28 6 

34 4 
22 0 
40.4 
18 4 
24 1 

36 4 
22 5 

35 0 
27 9 
30 4 
30 0 
29 1 

43 7 

32 3 
29 0 
27 6 

33 5 
24 6 

37 1 
35.1 


Chr 

Drim^ 


Record 

Louisville. Ky 

G M Younger 


36 H 

Marion, Ind 

! M L Swayzey 

Good 

! 33 0 

Meriden. Conn 

|J F Miller 


49 2 

Milwaukee, Wis 

Wm 1- Sanger 

i Fafr 

51 2 

Minneapolis. Mmn 

1- A McKay 

[Good 

i 47 8 

Moline, III 

D H Duncan 


1 23 1 

Montreal. Can 

H Cjrothe 

Muddy 

24 6 

Neenah, Wis 

J r Strocbel 

Dry 


New Bedford. Mass 

S C Lowe 


33 0 

Newark, N J 

W L Mallon 



New Haven, Conn 

^ Cowli s Tulmaii 

Dry 


New York City 

Cileiin A I isd.ik 


35 2 

Oil City. Pa 




Oklahoma City, Okla 

) W 1 vv ■ 

Good 


Pans, Ky * 

C A Weber 



Pasadena, Cal 

W P While 



Paterson. N J 

Nicholas Hughes 



Peoria, III ! 

S K Hitfield 



Philadelphia, Pa 

Janies Sweeten, Jr 

■ ' Wet 

41 9 

Phoenix, Ariz 

George H.igem.in 



Pittsburg. Pa 

W Miirr.iv (, irr 

Dry 

34 2 

Plainview, 1 esas 

lohnJ ! Herd 



Portland, Me 

H D Cushni.in 



Portland. Ore 

1 C Br iIn 



Providence R 1 

VV L WiUox 

Wet 


Putnam, Conn 




Redlands, Cal 

B S H.itheid 



Regina, Sask , Can 

A 0 Store 



Remington, Ind 

C' B John.ton 

Dry 

25 S 

Rochester. N Y 




Rockford, 111 

L J 1 hei.s 


13 4 

Rutland, Vt 

0 H Cooiulge 

Muddy 

26 r. 

Saginaw, Mich 

Fred 11 Witters 

Dry- 


SanAntonio. Texas 

L f Birdsong 

, Dry 

35 6 

San Diego C.il 

W S Smith 

Muddy 

29 8 

San Francisco, Cal 

John I McLain 

Good 

36 1 

San Jose, Cal 

L Normandin 

Good 

35 6 

Saranac Lake, N Y 

1 i: Bellows 

Wet 

30 3 

Scranton Pa ! 

O n DcWitt 


36 4 

Seattle, Wash 

W A W'icks 

Good 

39 3 

Sharon, Pa 

C H Wilt.ie 

Dry 

24 4 

Shrev^rt, La 

J M N ihors, Ir 

Dry- 

22 2 

Sioux City. Iowa 

Thomas Murphy- 

Soft 

1 23 5 

Sioux Falls, S D 

Knapp Brown 


Min 

Ssouth Bethlehem, P,i 

L 1. Sterner 

Fair 

25 8 

Springfield, M iss 

r G J.iger 

He ivy 

36 1 

Springlield, Mo 

H E Seeley 

1 ,iir 

26 9 

St Louis, Mo 

J B Dryer 

W'et 

^ 56 9 

St Paul. Minn 

A H Clark 

Fair 

31 8 

Syracuse, N Y 

C W Bull 

f.iir 

41 7 

Toledo, Iowa i 

Harvey Jones 

Heavy 


Toledo. 0 

C B is.igi' 

1 Good 

31 7 

Toronto. Ont , Can 

A W W'llson 

Good 

34 9 

Trenton. N J 

Walter Richards 

B.id 

25 8 

Utica, N Y W W G.inhranl 

Heavy | 

39 3 

Vincennes, Ind , 

D D Aldrich 


35 7 

Walla Walla, W.isli 

R H Tuttle 

Muddy 

.34 2 

Walton. N Y 

J R Bryce 

Muddy 

18 8 

Washington, D C 

D S Hendrick 


33 8 

Waterloo, Iowa 

R H Cr,liner 

Fair 1 

39 7 

Wellsvilie, N Y :Oak Duke 

Fair 

27 7 

West Brooklyn, 111 

J W Thier 

Rough 1 

35 1 

Wheeling, vV Va 

1 J O'Keefe 

Good i 

26 2 

Williamsport, Pa 

S A Courson 

Bad - 

20 3 

Wilkes-Barre, P,i 

W S Lee 

Sticky I 

34 1 

Wilmington, Del 

Peter H.insoii 

r.iir 1 

23 1 

Worcester, Mass 

F B Williams 

Muddy 

2'> 7 

Youngstown, 0 j 

Jacob Stulildrehe 

r-Good 

27 9 


Make Your Own Comparisons 

Many people do not want agents 
calling on them until after they 
look into and check up the facts 
—then make their own compari¬ 
sons. 

To any luan or v\'oman who 
cares enough about motor car 
efficiency—motor car economy— 
to write us, asking for Franklin 
Facts, asking us to show why 
the Franklin Car is the most effi¬ 
cient automobile in America today 
—why it is the easiest riding car— 
why it will go further in a day, 
with the greatest comfort and least 
expense—we will send the proofs. 

We rely entirely upon our certi¬ 
fied facts, upon proven results. 
They mean so much to you, we 
want you to have them even 
though you do not buy another car 
in five years. 

FRANKLIN AUTOMOBILE 
COMPANY 
Syracuse, New York 








Connecting Idaho With the Sea 

Completion of the Celilo Canal Along the Colun^ilia Amr 

By Fred W. Vincent 





T he InrKoHt ItK-k onnal In tho Weaf haa jiiat f)een 
complfltal li.\ Hie Fialoral (Jovoriiiuont on tho Orogon 
aide of tho ('i)liiiuhln HIvor juat (itatvo the DhIIbh, Ore¬ 
gon. Thlx tvnforwn.v iiinkoH the ColuniWa niver navle- 
Hlilo o<)ntlimoMal,\ for 5(M) miles from tho sea. It Is 
ol>:ht him! dill' half miles in leiiijlh, and was oimstrueted 
at a lotal lost of upproxlmatel.v $5,000,000 The eon- 
stnu’tloM [HThMl raiiKod over almost a decade, and the 
operiitioiiK have proKresstHl with iiractically no Inter- 
ru|itlon since the Initiation <if the hujje job In 1006 
The (anal was foimally oismisl to tratlie on May 5th, 
with elnborat(' (S'remonles In whleh all i»artt! of the 
500,000 square miles of territory comprlslni; the Colum¬ 
bia hasin were reiirt-senttsl hy prominent citizens. 

Throuifh th(‘ oisTutlon of the caiml the Inland state 
of Idaho enters the cutejtory of commonwealth,s that 
IxMist a sea|M)rt, a.s vessels of the river stern wheel 
t.vi>e can now navlpitc from the I'acIfU ths-an to 1>-w1h- 
ton. head of mivlgallon on the Snake Itiver, the princi¬ 
pal upiH'i tributary of the Colnmhla a distance of 4(J0 
miles 

The (-sinstructloli of this canal was by no means a 
simple task, ami Its smss'safnl ('omplctlon reflects jtreal 
crecllt upon cmi arnl^ ciiKlnoers For a lencth of about 
five miles It had to lie cut throut'h solid rock, and in 
some' cases it was necessary to make c'uts seventy feet 
deep. 

The Coliimhia, which Is tile third largest river In 
the (sniiitr.v, has a drop of ninety fec*t In eight miles. 



Relnfwced c«icr«te pavinK thnmgti the land belt. 


Kapids, Wesblngtou and Kettle FaUa, This ttoM the 
Columbia ettfl oome to he numbered aa tlie loacaat mrrl|r- 
able river In the United tMatew, esrqiit ttm M•■•1081111)1, 
and the great Inland empire of the Northweet wUl en¬ 
joy the advaotagee of a waterway to carry ita frutta, 
timber, wheat, wool, and Ilveotock to the eeaboard. 

The Mirule of Bird MUgrathm 

mystery of bird migration baa proved a ftta- 
1 cluatlng aoliject for speculation and otudy from 
the earliest times," writes Mr Wells W. Cooke in a 
very comprehensive and Instructive imhilcatton inat 
Issued by the IViJortroent of Agriculture tUulVetlB No, 
1K5, "Bird Migration"), "but fuller knowledge baa 
served to Increase rather than to lessen latarcet In the 
subject More issrsons to-day are watching Wrds and 
noting their times of arrival and departure than ever 
Iwfore Indeed, the Biological Survey has received 
migration notes from more than 2,0(10 different oh- 
servurs The Purvey has been collecting data on bird 
migration for more than twenty-flve years. Inveattga- 
tluns by Its field naturalists extending over the North 
American contlnem from rauama to tho Arctic Circle 
l^vB resulted In voluminous notes, and In addUkto the 
aaslstance of ornithologists throughout the eonotry has 
been enlisted." 

Thus, a great body of Information Is now avallahhk 
concerning not only the migratory bahlta of Mrds In 


where it pnNsc-s through the f'li.sciKle Uaiige After u 
serlcM of falls mul r.ipicN if is < oiii|>elle(l to traverse* a 
channel only 165 feet wide for lhrc*c* miles, while Its 
normal width Is niniost ii mile 'I’hrough this mu row 
crack the bollliig ciirrcnl Is L’tS) fesd dc'cp Both shorc-s 
arc made uii of Invii, n solidified stream thfit hi cs'ii- 
turles fwwt flowc-d luroNs the vvldi* valley and dammed 
the mighty river. When the enKlnc>ers survoycxl the 
site they found what was not rcsk was shifting sand 
The rock cpiesfloii was mc*rel,v a matter of djiionilte 
and the sand unci gravel cincstlon was settled hy lining 
the canal with concrete reluforcisl hj heuvj steel 
This work called for the excavation of iiractically 
l,(»0(t,0<)(t cubic yards of solid liivtt rrs'k, 504.000 cubic 
yards of ismimon dry excavating, and .VIO.OOO cubic 
yards of sand As many as l.raK) men were nt work 
at one time, and eight steam shovels, 112 Us-omotlveM and 
200 oars were used There arc 5 lix’ks, with eight 
passing basins The minimum depth of water is 8 
feet and fhe ordinary width of the canal is 45 feet 
Each lock la .TOO feet in length The iirinclpnl bs'ks 
are at Big Eddy above the Dalles and at the lower 
end of tite canal. There three gate.s serve to form 
ttindem locks, or two locks, that give a lift of 70 feet 
out of the total 00-foot fall that the canal ovenomes 
Now that the (ktlUo bur to tiavlgatlon K overcome, 
the nc\t step lt|tffr(*eliig the Columbia ns fur its Kevel- 
stoke, British (Tolumblu--1.000 miles from the (s-»>Hti-^ 
will be the removal of tbe. obatrucOone at Priest Hlver 




Upper portion of the canal, ahowing the Cetilo Falla. 






















the kw*. 

‘ imm '4*t« w»« 

JtflfMtian |(tto tttMr ifl vmrrlmr 

«t tte ttw priucipai 

; «Wt tbe mfttioBs of kU tiw«k t|tln«« to metttoro- 

{laid dMPWPtilkdl otmtUtioWi itoc dtstaitratlon ot 
fOO^ ignd «tb«r cdt^inuml^a0M. TIm text emi numerotiB 
'«{|l|KtM ot Cooke’e moMt piMent tiile litformatioD 




KssmmcmmM 

Tbe CBtoilte istt^vey esteiidn HtralKlit acrtMM the Oulf 
of teoeiit evidence dlajin>ve« (lie oM belief 

thUt after trftvereliig tbta and stmllHr atretcheH of water 
moat birds are exhauated and promtitly tawk the imiund. 
In fact, wltji IttcreaeliiK knowlod«e of bird migration, 
wo are more and more Impmwed with the wonderful 
cfildoDCy of the bird as a flj Ing-maeblne. Of tlie goldeu 
plover, which In favorable weather fllea 2,4^10 miles over 
the oooan hreoi Nova Sootla to South America without 



Rre MUe RafUs, where the ColuilkU k 166 feet wide awd SM feet deep. 
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n Btoj), probably Hpendlne Nome fortj <‘lKlit lioiiih dii (lie 
wing, Mr Cooke Kays 

“Here In iiii aerial raarbliie that In fur inoie eeoiiom 
leal of fuel, 1 e, of energy, tlian the 1 h>n( aeroplane \et 
invented The to-and fro motion of the blrd'a wing 
upiiearK to la- an nneconotnicnl «[iy of applying power, 
aliice all the force reipilriNl to tiring the wing forward 
for the beginning of Llm alroUe In not only waated, but 
more tban waHted, hn It largel> InereaneM the ulr fric¬ 
tion and retarda sliced On the other hand, the Hcrew 
liropeller of the aeroplane liaM no lost motion Yet Ichn 
than two ounces of fuel In llie shape of ImkIj fat suf¬ 
fice to force the bird at a high rate of sia-eil over tbuf 
2,-t<)0-mlle coiirst' A thousand lamnd aeroplane, if as 
economical of fuel, would consume In a 2(» mile flight 
not the gallon of gasoline reipilred hy the U'st ma¬ 
chines, hut only a single pint” 

How do migrating birds (liid their wa.i ' This Is the 
greatest mjslerj of all 'I'lie fainlllar inimlillants of 
our dooryard martin Ihoccs will relnrn next \eiir to 
those same box,-,, Ihoiigli in the meantime Ihei' bale 
visited llraall, fl.ilng b> night and erossing ,i gieat 
body of water where there are no marks to guide them 
So many liyiaitheses have lasm iidxanetsl mi this sirnnge 
subject (one of tile lati'st of whli-h regards birds as 
natural comiwisses having ,i subtle resismse to the 
earth’s magnetic Hues of force), that we turn with In¬ 
terest to the latest authorltalhe opinion as given by 
Mr Cooke. Sight, he sajs, nmhuihtedlv pints a iiort 
In the process, by night ns well ns h> daj ' Neverthe¬ 
less something Iwsldes sight guides these travelers of 
the upper air” The) |K>ssr>sH a isiwer, whatever Its 
nature, which ma> lie called a sense of dirmdhm 'We 
recogn'r^* In ourselves the possession of some such sense, 
though liniierfect and frwjucutly at fault " 

Russia and Alcohol Utilization 

C ON8tTI/-GRNRRAI> ,TOIlN H SNOIXHtAS.s of Mw- 
cow, reiKirts the Itusslau Mlnistr.v of Kltiunce, to 


TtM dlffcreucea between the habits of various attedea 
an atrlklng. Aa to the dlatancea covered In mlgnitioa. 
we have at ooe extreme a few non-znlgratory afiedea, 
•och aa the Kreoae, bebwbttc, cardinal, and C’-arotlna 
WTHi, and at the other that marvaloae traveler, the 
Arctic tern, which neeta within a few degrees of the 
north pole, and mlgratee tbesoe to the borders at tlie 
Antarctic continent The Arctic tern makoa Its aitunal 
round trip of 23,000 mllee in barely twenty weeks of 
light; hence, even if It lew in a straight lino. It would 
need to cover more than iOO mllss a day. ActuuU.\ thla 
tUatance la doubtteaa nuilttplled several times by algaag 
twlottags and tnmlnge in pursuit of food. A noteworthy 
fact In oonnoction with thla bird is that It enjoys more 
botRVi of daylight and sunlight every year than any 
other animal on the ^obe I.mrlug at least eight moiitba 
it Uvea where there la no night, and during the other 
foor mootlM where daylight la much longer than 
darknam. 

The dates of migratory movements arc determined by 
avenge weather rather tban by that which hai>peiis to 
pnvaU during the season of ratgrstiou in any particular 
year. Thus, migration may be said to be a nuestlon of 
dlauteand not weather However, after a lilnl’w travel 
begins the weather encountered en mutr Influences Uie 
prooaas in a subordinate way, retarding or aecelcratlug 
advance by not more than a few days in the aggregate 
The winds eeem to have Mttle to do with the process. 

Different apecles affect dUfmrent routes of migration. 


prtimote the inilustrlal and technical ntllixatlon of 
spirits for technlciil nsjulreinents, has (hcldetl to estab 
llsh an Interuathmiil comis'tltlon with jiri-mliims for the 
best Inventions, which mnst Im presenlisl hy .liiinmry 
Ist, iniO, to the ('hlcf Admlulstnitor of Tuxes and Sale 
of Drinks 

The prises are five In nutnts’r nnil Inelmle one of 
100,01)0 nihles (g.’il.lhO) for a new methmi of ntllivlng 
alcohol for making a pnslucl dlfl’en-nt from the alcohol 
used, such as vinegar, ether ehlorofonn. etc Other 
prises, approximating g’ts.tSM) jfL'.l.tKKi, 1^12 tsk), and 
I’J.OOt), are offered for new methiKls of ullll/.lng alcohol 
as a solvent, for Its utlllwitlon in smokeless powder and 
nrtlflclal silk, In Increasing It.s heating value to render 
advantageous use of the alcohol ns a fuel, and for In¬ 
ventions or improvements In apparatus for utlllKing 
alcohol in Internal combustion engines and for heating 
and illnmlnating purposes Those es|»echill> Interested 
can doubtl(*8H obtain detailed Information from the I»e- 
partment of Commerce. 

Fir* Peril in the Patent OBce.—The Washtngpm 
rime*, in a reoent editorial touching the danger from fire 
in the various federal buildings, remarked that the 
Patent Offloe was perhaps the only public building in 
which there was great danger to human We and ttiat 
such danger had been attested to by the Commissioner 
of Patents and by the District Fir*' Marshal The fire 
danger has been dolled to atteuUon in these ovilumtu. 




Lower end of the CeUlo canal, ahowing work on the locks. 















SaUmFICAMEBCAN 

Our Army Wireless Automobiles 

Portable Radio Telegraph Apparatus of 200-Mile Sending Radius 


rpHE SIkiihI ('orjw of tho Tlnltwl SUtPn Army has 
* JuNt oomplctod Its swoiifl auccoflaful wlrolena plant 
ill uii nutomobllo and han now uiidor poiiatrm'Mon a 
tlilrd such unit, which will la* In coromiaNion In May 
foi iiHc In the proiHwcd problem work in the Bold when 
the campni^iH 
which c u I- 
mlnatiKl in the 
Iwttl e of An- 
llefa m are 
jTone over in 
the hold UitN 
aprlliK 

The j u a t 
completed car 
In r Sla ton 
truck chQKata, 
with » Kiiecial 
body, in which 


By C. H. Claudy 

wiretens appnratna, of the quouchad apark typa, em- 
iHidieH no {larticularly unuaunl featurea, with the exoei)- 
tlon that It in all built in an extremely compact matmar, 
and ao canatmeted aa to be unuaualiy atronK and thua 
able to reaiat tbe ahodca of rough tranaportatlou, Ttte 






r«'celvlng The 
antenna, c o ui- 
lioaed of alx 
two KlO-foot 
wlrea, ia aup- 
jairted h.\ an 
W-fixit maul, 
which can lie 
erected in alx 
m 1 uutea Thla 
mnat la made 
of artificial 
iHimboo, a Sig¬ 
nal ('oriis de- 
algn, in which 
half round, 
h o 1 lowe<l ont, 
aectloiia of 
spruce are 
pinned to¬ 
gether with 
glued dowella 
and wra pried 
at the Joints 
with iihosphor 
b r o n •! p wire 
The rcsnlt la a 
tulie of great 
strength and 
lightness, and, 
when arranged 
in 10 foot 
lengths, n mast 
which cun bo 

inil 111 corunils- 


s i o 


1 u 


The sixteen 
KKSfiKil wires 
have roiies at 
the ends which 
continue to the 
ground, fonn- 
1 u g braces. 
Two other sets 
of braces arc 
also provided 
to hold I 



Operator receiving mesaage 


BraetUg tii« aectlOBal a 


mast erect and 
steady in all 
weathers The 

sondlng radius of the apparatus In approximately two 
hundred mllt*s, var.ving to some extenl, of course, with 
Usiil condltloriR. The current is suiiiilled from a .'iOtSyard 
cycle alternating current generator of t; kilowatts capac 
Ity This generator Is driven by the autoniohtle motor, 
by means of apeclal clutch built Into the aiiparatus. As 
the generator requires only about tl horse jiow’er to 
drive it to its full capacity, the automobile motor uses 
but little gasoline for that punioee, and generntes so 
little heat that the ordinary cooling system and fan 
suffice to keep it cool. 

The receiving rn^JUds is practically Without limit The 
wireless car now da aervloe in Texas along the Rio 
(irande has picked up meuaages frmn Eort Egbert on 
the Tukon, almost three thooaand miles away The 


A mobile wireleaa plant of the United Stnteo Army signal corps. 


aiifiarntus, while using accepted ideas as far aa Itp 
tirlnclriles are eoncemed, was all designed expressly for 
this work'by Mlgnal dorps engineers, and constructed in 
Washington under their direct anpervlsion. Coramerolal 
electrical Arms, while willing to uodertake such work, 
lack the special experience of army needs for fleld 
wiirk and a 'thi^ougb comprehension of the reqalro- 
ments shown Signal Oorps that no 

apparatus for their spei^ so antisfaetory as thag 
which they^tbsmmdwe* oesid^lid build. 

The caw are opotalsd .^iy a sqdad of tsn men, of 
which one Is destgnatod «s'‘'V:bl«f ^the seotion,” one la 
driver and mecbanldan, two at least are skilled wire¬ 
less operators, and the rest thoroughly drilled in the 
swift erection of the mast. In this drill every man has 


his duty, hie special station and bU particular task. 
Only by such a thorough understandiag la It peartblo to 
dash up to a stop, unlimber the maat sections, ereot tbe 
80-fii>ot structure and get Into communloation with the 
base of supplies In the short time of six mlnntee. Tbe 
oars thetia> 
selves, coosld> 
erod ns auto* 
mobiles, are 
all of difluent 
types. One is 
a a^-ton tmoh 
of the ovdl* 
nary constmo- 
tion; the other 
la a 2%-toa 
truck with tbe 
new four- 
wheel drive, 
able to go auy- 
where the 
wheels will 
not sink in, 
whether there 
be a road or 
not; and the 
third, and 
smallest car, 
now bdng rap- 
Idly finished, 
is a three 
qua rter-ton 
truck of the 
ordinary drive 
type. 

The larger 
cars cost com¬ 
plete, about 
$8,000 each. 
They have a 
maximum 
speed of fif¬ 
teen miles per 
hour, and 
carry gasoline 
--twenty gal- 
11) n 8 — sulfi- 
cient to run 
the thlrty- 


for a distance 
of upward of 
one hundred 
and fifty 
miles It Is to 
be noted, how¬ 
ever, that as 
tbe gaso line 
must be drawn 
upon for goa- 
erattng elec* 
trie isiwer for 
the wIcehasB, 
the effective 
radios Is prob¬ 
ably not to b«, 
considered as 
above one hun¬ 
dred miles «n[ 
travel for any 
one oar. Ac¬ 
cording to 
Brig. - Oea. 
O e o r g e B. 
Berlveo, OWaf 
Cfignsl Ofil<Ml% 


the car in service In Texas has done satisfiutocy work 
and demonstrated tbe wisdom of making oSbars fhr tbd 
Army. 

With wireless demonstrated dally ahCOad aa hatek a 
most important element In modem waVfare^ It ts an 
Intereatlng side light on tbe questim 0 tha 
Mtotes “preparednfiM” to find its Stgnrt'Oagpk 
itsatf With tbe moat upAo-date aiii4, ifflrkint tijrpfi vt 
api^ratas for Hie transmlttlgg of IM- 

big tbe units so proridad in tbe field, 


A Big felaeeape for ArgaMtiw.—A dfeMgA 
teiesoope is to be oonstrttQtad at OtavefMd. 9fi Ibr OmT' 

NatioimlObswuratoryatCordobA - £ 

























of fiu ooittiidvMMe fttomtot 
iRiimiilQjrmeat <i«« to the war, the 
NMT SeoCh Wales govenuBent decided to 
«n nton employed by the goverameiit 
Oft the Tarloas constnictioD works oo four 
days per we^ By this aieaDs an addl- 
ttimftl tom OrtiuMUd men were glren em- 
ploynmnt without etoeedlng the amount 
apent <m these works prior to the war. 

. Jim loM of two days per week wan a 


dueed, and In view of the very high 
rwitate charged for all sorts of hablta- 
ttom, It was decided to meet the reduced 
earBlsgs by providing temporary dwellings 
St a nesniaal rental; hence the deoleion 
to erect canvas dwellings and to reserve 
them exclusively, for the present at any 
rate, for employees of the Public Works 
Iiepartment 

‘the Bite oboeen is an (^>ea piece ot 
Crown land country, near Sydney, and 
cloee to the trolley line. Tlie dwellings 
are constructed of cloth sides (covered 
wlrii a coating of paint) tacked to wood¬ 
en studs, and a rubberold roof. Each boose 
Im doored and has doors front and back, 
In addition to a window. lOach has ‘JO feet 
of ground space, and Is seiiarated by that 
distance from Its neighbcr on all aldea. 
llie bouses contain In some <«aeH two, 
and In others three rooms, each meaeor- 
Ing 8 feet by 10 feet Electric light, run¬ 


ning water, and proper sanitary prorlslona 
have been Installed. 

At time of writing 2B famlllen were In 
realdence, totaling 140 souls, including 93 
children. School faculties are provided 
by the Department of Public Instruction, 
and a matron from the B^jard of Health 


visits tUe settlement once, and sometimes 
twice weekly, for the purpose of health 
talks with the mothers. A sanitary in¬ 
spector has been appointed, whose serricee 
ate dev<)te<l exclusively to the settlemmit 
A public telephone has also been installed. 
Provlaloii, too, has hewn made to supply 
the residents with all ^>od requisites at 
wholesale prices from a government Insti¬ 
tution which adjoins the settlement 
Each two-roomed dwelling costs £10 to 
erect, and a rental of Is. «d. weekly la 
cliarged the occupier. If an extra room 
is added the rent Is then Uxed at 2 b. 
The money derived from rent la uawl to 
defray the cost of sanitary services, water 
and lighting rates, repairs, etc. Should 
there be a surplus It will be used for 
further Improvement on the area ; there¬ 
fore, the government will not beneflt flnan- 
clally by the scheme. 


Beetle Peat fai Mneeama 

O NE of the worst enemies curators of 
museums have to contend with Is a 
tiny beetle wbicb works so neatly that there 
Is no evidence of Its woeful work until the 
specimen Is found dismenit>ered or other¬ 
wise ruined. Neither In America or Eng¬ 
land has any eftectual remedy been found 
The Uny ndschlef-worker Is the An- 
/kresM mutoorutn. The adult raeasurnH 
only, or even leas than, one eighth of an 
Inch In length, and la convex In form. 
The female lays eggs In spadmims and the 
lame feed on them—Oie rained butterfly 
and the magnificent beetle—brought from 
afar. These larvte are small plump, 
hairy grubs, and the sole sign of their 
j)rMieiK», likely to be overlooked by the 
amateur. Is a few gpecks of brown dust 
In the case. 

mu niuatrattoB shows a 14-lnch stick 
Inseot, ttom Assam, In the cotlectloo of 
Dr. Howard Kelly, which seemed In good 
cendltton oM day, and the next wae found 
as ehowA. 


A ikMIiMtaf fMl}«7 Cw 

T HU aogUftpftnytBg UlusttatUm shows a 
Srg^dhtiht twUey oar in service at 
Dtdutik WtuMBota, as a part of (be equlp- 
uuit ^ Us frt depaitaMBt An auusual 
aonatlMl whK to^uaiMte tot tb$ ‘Imrtui 
tewdghring WPMP- 
kftgbof ot XtaUdta farmed 
bud dfttabdihill'beiaw 
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Aft oBclal visit to ‘^Canvsstown.” 



Typical ‘Ncalico" house, riiowlng part of the interior. 



Bpeeiftten of stick insect de¬ 
stroyed by beetle iervse. 


Growing two tsiis to replace an injured 
originaL 
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the western end of Ijuke Su)>crior TIuh 
strip of land, only four to six hundred fwt 
In width, extends for a distance of s»‘ven 
miles from the Mlnn(*Mr)ta to the Wls<'ousln 
shore' About flirts' miles of It, extcndluK 
from Die Duluth short*, is built up Many 
of tilt* ftilfiint'N art* mert'ly summer homes, 
bill otliers are iH'rmaiicut residences of 
compiiratlvflj exiH'Uslve (sinstruotlon 
Park Point is cut ofl' from the city proiicr 
by the entrants* to the harbor, spanned bj 
an aerial brblKc ('roshliiK Hit* briilge Is 
sometimes a slow pi is t**is -sbiw eomparetl 
w*!!!! till* lilspateli neiessiiry In response 
to a tire alarm Hut tliat Is not Hu* main 
obstufli* to reaeblun Hu* lionseH on Park 
Point with flre-lli:hHiii; iippa.iitns This 
suburb Is NO narrow Hint only one stris*l 
Is lalil out. Tile ear tiaeks are Inlil in 
that street, the snrfats* of whleh Is lu-aeli 
sHiiil, loose and shifting iinii offering no 
founilatlou to team Iravi'l The llre-IlKlil- 
luK problem proM*<l a dlffleult one for 
mauj years, Hiii ket brlgailes dlil what 
they eonlil, lint when a bouse on PaiU 
Point took (Ire Hu* etianics were ten to 
one that If would burn to the grtmiul 
Inauranet* rates wen* lilgli, m*rmanent rL*sl 
deuce was discouraged and eheaii eonslnii- 
tlon eucourngisl. 

A Are tug would siihe the problem uniler 
ordinary elreumstani es, but the water 
along the shore Is so shallow that a file 
1 tug could not miproneli. Finally the bleu 
of the trolley lire ilepartnient was eon- 
Bldercd and Hie eo-oiieratlori of the striH't 
railway eimipany was obliitned A ear 
that W'as III giHsl eontllHon, but had servetl 
Its usefulness ns a passeiigcr ear, was imr- 
chased The seats were taken out and 
the bract's retalni>d. A hose luix was In 
stallwl Hip whole width of the ear. It was 
left oiK-n at both ends, so that no mutter 
which way the ear Is going It can carry 
the hose line from the hydrant to the fsilnt 
of the fire Tlie etjulpment consists of 
P.-ittO fis*t of L'Mi-lneh hose, a set of lad¬ 
ders, axes, and plke-itoles, two six-gallon 
ItabeiK'k extinguishers, extra clinrges, rub¬ 
ber ecaits and hats for volunteers. 

Tlie car Is stahletl near the main ofllccs 
of the eompany, so there Is alwa.is a mo- 
turuian on hand to resismtl to an alarm 
\Mieu au alarm la turiieil In from Park 
Point the ear Is slarleil ilown the tracks 
lmmedlntpl>, anil 1ms iibsoliili* right of 
way. An nulonmtli* eleefrlt gong Is eut 
In as soon as the ear starts, so that all 
along the Point iioHei* Is ghen that a fire 
alarm Is being answert'il, and volunteers 
arc picked up on the win 

A Two-tftiied Lizard 

T he accomimntlng plintogriirdi of a 
llswid with two tails was st>nt to the 
Editor of the .St ii..ni ivn Ami.ki( an b.\ 
Heorge F Mims, who founil the curious 
sis-clniPii in the vIcInID of Edgelb'lil, 
S (’ The photograph v\us r,'f|.rrt*<l to Dr 
UnMnond I, Dlfumis of tin* .New York 
Eoologleiil I'ark Ills eomment on the 
siK*ctmen Is ns follows • While we oceii- 
slnnnlh sm* lizards with two lulls, this 
iipiieais to be n remarkable ease of repro- 
(IneHon The growing of two tails Is 
eiiused h\ a portion of Hu* .irlglnnl tall 
Is'lng broken off. With lizards an Injury 
to the (all Is nlwins repnlnsl wllbln a 
few months A repair sometimes results 
In the formatliin of n fork appeiiilage, but 
rarelj of sneh sMiimeln iis shown In this 
photograph Tin* s|H’eli*s of llzaid shown 
Is known as n race runner Its scientific 
name is ('nnnidophoi un mTUnealuK LI*, 
ards of (Ills t.iis* H'e In dr.\, sunilv placwti, 
and ail* M*r\ iiiilck In running An lii- 
Jnrv III Hielr tall Is often caused by hawks 
ilaslilng III them and, owing to the lizard’s 
aglllkv, iH'lng able to seize no part of the 
reptile but Us tall " 

Patented Razor Blade Box.—King 

Camp Oillettc of Brookline, Maas., in a 
patent, No 1,132,92.''), issued on an appli¬ 
cation filed in Ootoher, 1898, seeks to 
protect the small metal Ikix for holding 
Gillette safety twzor liludes and which haa 
a telescoping cap or closure dosigued to 
form a hermetic joint with the body por¬ 
tion of the box 


Hm flresifhtini trolky em of Dftlatb, Minftoootft. 

















Oxy-Acetylene 
Welding and 

Cutting wm 

Save Money in 
YOUR Shop 



Right now, you may be doing work 
that this process would simplify 
and cheapen. You owe it to yourself to investigate the actual instance* 
of savings made, and the "on the spot” repairs that have saved money 
for other manufacturers and shop owners. New uses are being found 
daily in many different shops. 

G>*t of necessary equipment is low. We furnish a thoroughly high 
grade welding apparatus for $ 60 . 00 , not including acetylene cylinders 
which are extra emd are furnished under a liberal service plan. Truck 
and special equipment for cutting operations at extra coat. 

If you are now using the process, by all means secure the added con¬ 
venience, usefulness, efficiency, portability and simplicity, that is given 
good welding and cutting equipment, of any make, by 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

Prsal-O-Ut* AoatyUaa Service fnmuket the hiakeet grade of DiSMlvad Aoetyleae 
in portable cylinder!, used a* conveniently as you uao cylindon of oxygon. Savo* 
the large initinl outlay and haa vy depradatlon. trouble and in e en v en i a n ee of m a kin g 
cruda Aootylene in c^ida generator!. Bo!lde! Proat«0-Lita D i ateleod Aootylena U 
porfoctly driod, cloaned and purified—makoi bettor wetdi and k cboaper to uao. 
Every user of Aoetylone ehould have full detaiU of the UbanU "Pre!t-0-Lite 
Sorvioa Plan”, an idoal arrangement aaauring m e vimitiu quaBly and quantity. 

Pul 3>ouf pnUemg In wnldlng and culUng up to our Oxy- 
Acatylenc oxptrit Your noma and odJnu on Ifn mar fin o/ 
this page will bring folder full of hlfhlp Inalruciloa lUaratura. 

’ THE PREST-O-LITE CO., Inc. 

Th! World'! Cargo*! Maker! of DIsaelvod Acatyton* 

810 SPEEDWAY INDIANAPOUS, INO. 

S3 Jiract foctory braneSaa mmJ cAarging ntoe 


.WHY WELD 


When you ean do better work in one- 
fourth the time-—at one-fourth the 
pru'o by using the lateet great diwovery 

SO-LUMNUMI^H'” 

tdliatlou NoSux necetnary Kuna atrxtramelr 
low teraperaiura Rwlly appllail (iaaulliu'Uitrh 
only thing nerdml Twit o Uu< etrengUj of alumi¬ 
num and murh harder'— 

St So "T«<tt>d|or alr^*y hy^^Lxicie 


GiBvert Tour Bieycte nto * 



Don’t-Sfiore 


brastblng 

Moaoy Kafundwa U It Don't Aak lor Booklot 
Tka*. S.«*itaiiOQ.tlae.) 14 Slarka LaatonWa, Nt- 


VahMUe BooksW IwtrgctiMuid RefcreKc 



I VWbto Sfsedi 

I (CotMivdad /rom pud* ♦«.) 

fifth «f * iewnd. IWs k» #» 
shtnwasal and uuexiksCted 
the ramsrkable thing Is that swk * dUCus 
ence should be heard its slallnr to tbfi 
dtflgrence between Hngllah d mud f; mud 
yet such is undoubtedly the < 
short sounds, like many other tWbgft, 
uot always what they seem. 

Relaaaing Through tba N aaa. 

One of the moet eurtoiu classes of I 
sounds are the p, (, and k eomliW at tbej 
end of the ivords In this same Marshall 
Island dialect, and In certain of the south- 
eni dialects of the Chlncee languages, 
will tie seen from Fig. 4 that In the rec¬ 
ord from the mouth the siKlden shtti']) rise 
or mountain w'hlch nerranlly marks the 
end of p, I, and k In other tongues Is 
tirely lacking; Instead, there Is a smaller 
rise In the tractug from the none at, about] 
the iMilut where U would be expected In 
the mouth record The Canton Chinaman, 
in short, when he speaks his word 1 
duck, ttp, puts his 1tt« together as 
would on commencing the p, but fail* 
take them apart—at least until the next 
word comiieln him to do so. Instead, by 
a motion of the uvula, he opens the 
age loading from the back of the month 
Into his nose and allows the air Im¬ 
pounded by the lips to eecuiie through hlaj 
nostrils. The result, ns anyone who has 
carefully listened to the sounds of thts| 
dialect can detect, is a jiecnllar 
native appearing at one time to sny op 
and another time merely a' Actually he 
does neither, but ceases all further effort 
after he has completed the first half of| 
tlie consonant. 

Sounds are very much like human 
lings Each of them represents an Ideal 
type which la rarely or never attained. 
The actual utterance of each sound Is de¬ 
termined very largely hy the sounds with 
which It Is In contact Very much as twin 
brothers with Identical temiieraments and 
dUposltlons. on lielng reared In famlliee| 
of different circumstances and social 
tlon, may turn out to be men of totally 
diverse character, wo with the sounds of 
human s|>eech. One of our boys rna.v grow 
o Ik* n Btntt'smnn, the other a crlro- 
tnal, not through any Inherent difference 
between them, but through the mere f< 
of environment ami associations 
Fig « shows two such almoliitc "tuln 
brothers <if speech" that Imve pursued 
very distinct careers In this Instance It 
llterall) Ik* said that the two 
twins, liecause the word ffupu, which In 
the Mursliull Kanaka dialect deno 
Hiiecies of fish, Is a reduplicated term from 
the root “go ” One g should thcr«*fore In 
theory lie like the other A gUniee at the 
tnictng rcteals the fundamental differ¬ 
ence between them 

"Evil Aseeciatioiw." 

A similar Influonce of associates Is re¬ 
vealed In the I'apagn Indian tracings of] 
Fig. id, the uprsT of which shows the sin¬ 
gular form of the word for “child, 
lower the reduplicated extension of the 
same term when It is plural In the sin-! 
gular, alih. the first vowel is long and 
eeiited, hut fully vol«*d or sounded, that 
Is, prisluctHl with vtical cord vibration. It 
Imparts this quality to the following eon- 
sonaiit I, which In turn lends the same 
trait tit the secitnd vowel < When, how¬ 
ever. "children,’’ a’aH, are denoted, the 
added prefixed syllable takes the accent 
and Is followed hy a itertod of complete] 
silence (indicated by the apostrophe). 
The original «, now in second place and 
mueli weaker. Is marked by vocal cord 
vthraiions bart'ly to Its end. The roteft 
wounding having died away In this vowel 
r the time it Is co&cIuAeit, file follow¬ 
ing I Is nnsnppurted and thetefiote ellent; 
that Is, like Welsh M, anvoleefi. Finallyt 
the 1 If) also reduced to entire "iiillehCa" 
or wnrdness. It 1« true that the 1 nud' i 
in the wecond Instance are Imtndtlhte 
like the woKmlled "anettf' IdUni a[f 
Ih*'spelling. They aPe acthattf pw 
bet the withdrawal of the vomH coed -♦l-j 
bratioiie to which we are aceoatonied 
them the character of littte gfott Wn j 
noisy matUnc aofi * breath. 


' ' t f u'. , .* ?<-> ' ' 







Our vast prMtim. extWiag 
nora than nxtr yoan, ntokW^ 
te adviaa in ra^rd to ' ' ' 
ivpaw!! to tha diaat. 
ia aaat tra* oa roqtM . 

AU fwtanti aaeunad t-, 

wlth^ aoat to tkapaaaaMaietltofil 
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The 7 (Mi 
Anniversary 
Number 

OF THE 

Sdaitifle y^Kricai 

Jana 5, ISIS 

D rill NO a period of nev 
enty yearn, since 1845, the 
Hcieiitifie American haa 
faithfully chronicled the tech- 
nicnl mid industrial progreM 
which we American* have made. 
What an age of wonders It baa 
been! What a transformation 
has lieen wrought upon the face 
of the earth! Surely no tale of 
the Arabian Nights, no fancy 
of .lilies Verne depirts marvel* 
so amitEing as those which the 
Scientifte American haa been 
the first to describe authorita¬ 
tively as soon as they appeared. 

In the June 5tfa noraber the 
Editors hope to do full jaatice 
to the great theme of Andean 
inventions, producing a num¬ 
ber which will trniMuort a* 
all back to the time when our 
fathers and grandfathers still 
burned candles, when horse* 
still pulled ktreet cars, when 
there were no autom0btIfU^ and 
when the steam railroad was a 
curiosity. 

Every reader of the RdetrtMte "j 
American, every Amefieun to- 
terested in the proffrefiff dt 
inventhm, wlU want fldh noO' 
ber. Order, now fipona ywap 
dealer or direet. 

For sale OH ; I’'' 

tlS . 

; 'L..,.!.. Ae.Li-s. ,4. J. 












‘ youag Jcllows, 

% P&rticuUrly) should 
f^hvtys we«r Double Grip 

Tluqr hold your socb dotdity 
4(10^ tmd d<nd>Iy tnuc; the hose 
Me Wlifioctedu two placet. You 
si^ fetunutual tatufecoon froita 
jwtfr hoM.'if you^wear diete 
0i)uUe gaiters. 

MeagSOeMW 

Tlw wtm* Mns H mu(ip«i on 
tkcmtideirf^ikkld. Wtwn 
' ywi tedltyoucsq U MM yoo 
«M fotting tlw fullett valu* tor 
your money. 

A« Stein A Go. 

tUtn CklUm'i HICKOaV OMtm 

CMMgo MowYmrfc 

ATmrisN 

-^n omuters W 

flp^oen touch 


UvM Shakes Naoy 

k$ hmmt StmiAii mi 
Mmitibamm 


MluM h Muhh at Cl., Inc. 

THE UNITED STATES NAVY 
• RANKS THIRD AMONG THE 
NAVIES OF THE WORLD 


ENGLAND . . 
GERMANY . 
UNITED STATICS 
FRANCE . . . 
JAPAN .... 


4wt M tba atlaM «i in jn#. A ja sot to 
'•g fe eudatotood «a a mmtkibtat or •Bpro 
i hotmetd toiiad. ft U a nt«d as eUeut 
mtf n toe atate aeaw or the yooal nonto 
bMUg at Mat durlag Ito fomttloo. ThUt, 
'bowerort In ao tnosialons to tbe ear ms 
eeatomed to the lenellah iipMeti that the m 
Is hately audible as a sort of anKf throuab 
the nose white tbe Ups are shut The Pa- 
pOfo languacs Is iwcuttarly rieh In such 
“silent" seuixlii. In fact, erery letter that 
It pos oc s as e appears In both tbe “soatideO” 
and “sltent” forma, a <iulte unusual clr- 
eumstanee. 

Not all tbe experlmmital determlnatlona 
In the science of phonetics are made by 
the kymoKrapb. Numerous “mouth ex- 
ptoMra" and other Ineeutons appllancee 
hare be«i used to supplement tbe appa¬ 
ratus. Some of these have yielded pretty 
reautts; but the simplest and at the same 
time most productive are two—the camera 
tor tbe outside of tbe mouth and tbe false 
palate for tbe Inside. 

Writint on the Roof of th« Mouth. 

Tbe “false palate” Is grandfather’s 
“plate” with the teeth left off. and ex¬ 
tended somewhat farther back to the rear 
Of tbe month. A cast of the roof of the 
oral cavity is taken, and from this Is made 
a tbln sbeeffbf alnmlulum, vulcanised rub¬ 
ber, or dental compounA reaching from 
tbe edge of the gums to tbe soft palate. 
This sheet Is the “false palate." Slipped 
Into tbe mouth and gently pressed up¬ 
ward, It coats tbe surface of the natural 
palate like a tight glove, and does not 
seriously Interfere with pronunciation. It 
la dusted wltb chalk or powdered soap¬ 
stone. Tbe subject of tbe experiment then 
speaks tbe desired word or sound. Wher¬ 
ever bis tongue tonchee his palate In this 
- act, tbe saliva Hcks off the white chalk, 
exposlug tbe red or Idack surface of tbe 
artlfldal sheet. This Is then removed and 
the white and dark areas sketched, or In 
Important cases ithotographed. The dark 
regions represent the iHirtions of the 
gums or iialate agalust which tbe tongue 
“articulates” for any given soniid. 

As might be expected from what has - 
been said before, the “same” sound In 
different lauguagee Is often produced In 
sufllcleutly distinct portions of the mouth , 
to be not really tbe same, llupa Indian I 
and BngUsh 1, for Instance, are formed, 
respectively, forward and to the rear 
(Fig 3): and In the same way English n 
U proved to be nearer <A than Hupa », _ 

Just so, In one and the same language, 
there are often two sounds made In the 
same wTty, but In such closely adjacent 
parts of the mouth as to be distingulsh- 
aldo wdtli ditticulty. Papago Indian t and 
sh are considerably more alike than Eng¬ 
lish » aiHl nh Among us. a man coming 
borne late may explain to his wife how 
he has been to “shee a shlck fren”; but ~ 
la Psitago and many other Indian idioms 11 
such proniniclatlons seem, to the English U 
ear, to be typical even of unatcuboHsed 
couversatloii. Of course, Ihe confounding ^ 
Is In the (wreeiver, not In tbe speaker, as 
the “italatograms" or false iwlate rec- 


liy isMBtr geptrime* in tb« 
roofiac baainggg hM odBTlno«d m 
that iron taka no ehanoM with roof¬ 
iac hAokad up by J-M Beapongibillty. 


^ Suaaex. ’7- J. 


Hundndn of folks in the southern tier of 
Nnw York State and over the line in north- 
om New Jersey know what John Myera 
atanda for —and a lot of J-M Roofs up that 

( way back him up, too 

Your Roof Becomes Our Roof 

when you cover your budding with J-M 
Roofing and register that roof with us. 


printed assares your roof¬ 
ing satisfaction ao well as 
ths J-M way of doing 


sarve. J-M Responsibil¬ 
ity is not a policy It ib 
a prlncipls. 

J-M Roaponaibihty gives 
this roofing ssrvfcs ba- 


they are not only west bar- 
proof, they are also fire- 
retardant Sparks and 
flying brands will not 
Ignite them 


J-M Roofinga 
Rmgwiremant 


l-MROOmG 

“ A AfespcosibilitY 

W. JOHNS-MANVILLE CO. || 
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Lightning Cant Strike! 


PATENT FOR SALE 


ShinnOetsThereFirstl 


■yioiir MAS, Bvntr nor. outjuT 
to gww TH* raotH asoct 
wa aAvr—TBt OLotiti or 
THI PMT Ago nut UIOMSmm 
O# TNI MnBMT. 

AMTHOftlT^TIVK fact* 

lUUMIHATlHO INrOtMATiON 
BWAtniitirr mTimc^ 


iiin»''^*A,iWi«f Him—it cwrtt. 


In Pniuigd and many other Indian idioms I 
such proniniclatlons seem, to the English I 
ear, to be typical even of unatcuboHaed 
couveraatlon. Of course, Ihe confunuding ' 
Is In the (lerceiver, not In tbe speaker, as 
the “italatograms" or false fwlate rec¬ 
ords of Patiago n and «A In Fig. 2 demon- 
otnite. In the same way, this language 
posaeeaeH two baffling ( sounds, which may 
be represented by ( and (, and which tbe 
false palate quickly reveals as being formed 
Just like English f, except that In one 
thesJongtie touches a little nearer the front 
teeth and in the other a little tortber 
away from thm 

A Life fur a Utter. 

Ruch differences may seem immaterial, 
but aro sometiiiiea fraught with thg graveut 
meantug. The Intrepid English exjdorer, 
Doughty, relatea how when alone among 
the Bedonlns of tbe Antdan d o a ee t he wan 
called in to aid a sick chlrirtaln, bis ahil- 
tty to road and write beittg enetudi. to the 
niliMbi of this unlettered folk, to eadow 
him with a knowledge of all the arte 
wnd ectehoeA. toelodlsg medleliM. As he 
v«M(|iea ftooi the tent, the MmUfa aox- 
Icha totlowm toqotrad hto condltHm. 
Mbit «tin livea” waa the rnmnim 
the BbgUabtoait. laMb ^ 
ite miHte to th« Arable iaagmge; 
MtSh iinM,g^faad t^mnsmermn leacb 
Ana .It .IhMdbijr 'IrtMh 
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“r.r Magical Appwatut 

OramI Uook Oalolo* U»or 700 eugra.- 


Bay State 
Cmmm, Coating 

Let it Rain! 

A pplied to concrete or 
. stucco, it fills the pores 
and absolutely waterproofs 
the wall. Hides the ugly 
blue-gray and gives you any color you 
Bay State Brick and Cement 
Coating becomes part of the material and 
will last until the wall falls. 

Wa V ba ftorf to aand you aampla con and 
tatmUymmaihmtothararehiteotaamdbaildari 
haae fomad out about Bay Statm Brick and 
Cam a n t Coating. Atk for Book 10. 

WADSWORTH. HOWLAND A CO.. Inc. 
Ftant ontf VmmiA Makmr$ Bocthm, Mass. 
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“No magattne has ever turpateed SCRIBNER'S »i» 
the difficult art of keeptna in touch mth life pet 
maintaining alwapa u certain hlerarp dietincHon.'' 


By Edith Wharton: 
“ In Argonne ’’ 

A visit to the front, including a thrilling 
picture of a French infantry charge. 

General Goythals’s own story of 

‘ ‘The Building of 
the Panama 
Canal” 

The Human Element in Adminis- 
tration 

Baseball, The Ideal 
College Game” 

By Lawrence Perry {FairPlay). 

16 full-page pictures of our 
Wonderful National Parks, by 
Dwight L. Elmendorf, the 
famous artist-lecturer. 

“The Rise and Fall 
of Negro- 
Minstrelsy” 

By Brander Matthews. 

John Gulsworthy’.s great novel. 

“The Freelands” 

A love story, a story of ideals. 

Short Stories: 

“Martin's Hollow,” by Katharine Fullerton 
Gerould. A story that will hold you with its 
haunting spell—“Made in Germany,” by 
Temple Bailey A story of a little Toy Shop.— 
“The La.st Flash,” by Sarah Barnwell Elliott. 
The .story of an old Confederate veteran.— 
“ The Freedom of Edith,” by Mary Guerin 
How an American girl’s Turkish romance ended. 

Illustrations in Color: 

A beautiful frontispiece, “Madrigal,” by 
Elenore Plaisted Abbott—“The Great Be¬ 
yond,” by W. R LeighWarming Up’ 
for the Game,” by H. Howland. 


CHARLES SCRIBNER’S SONS 

NEW YORK CITY 


cooler head renllMd that the Wdl-aMWi- 
lug but Ignorant foreigner bad protably 
meant “heart” when he had nolly <ald 
"dog” tqelh, with the k [leelb, aa m Xoc- 
tleb] pronottiMed far bMk lb tbe tfeirMt) 
ae only a native Arab can dft ttb thb 
excitement sobtdded. *Tbe dog atttl llvea”’ 
waa surely a statement that a k^'Al 
Bedouin had a right to reeODt Wb«n at- 
temt about the bead of hia clan. 

Up photographs are even more aaoU^ 
made, and no less Instructive, alnoe they 
flx iHTmanently a eharactariatlc poaltlon 
that tlie eye la able to obaerve for only a 
fraction of a aeotiiid ESaeb vowel, from 
"rounded" u down the aeriee bo "flat" a 
and hack again to “narrow” 1, has Its 
typical Hi) iKWture as well at Interior 
tongue pusltloii In fact, these lip and 
tongue placlngs are all that dlatlugulOh 
any vowel from any other. It la, there¬ 
fore. remarkable how much variation of 
vowel tone Uie American Indians are able 
to produce with the extremely alight 
shifting of lip iioaltlous which they em¬ 
ploy In their ordinary speech. Fatute, 
llupn. and other tribal recorde from the 
most dllfereut liidlylduala, young and old, 
regularly show this idienomenon. The old 
Mohave, whom, stolid, tense mouth la 
shown oil the right of Fig 8. scarcely al- 
lered the aiierture of his mouth In pro- 
nuiinclug the five vowels of his native 
Idiom The left half of the same figure 
reveals the large mobile lliia of the Inter¬ 
preter, an uniisunlly ijulck-wUted man, 
who sei'ineil Instiiictliely to grasp the 
puri>urt of the luvestigatlon, and, more 
like a skilled actor than an old-faahtoned 
Indian, enunciated with the utmost vigor 
and cl(<A rent ness of motion The lung altt 
of his I differs as thoroughly from the 
gaping cuxerii of his a us from the suout- 
llke protrusion of his u, almost resem¬ 
bling a telesco|)e photugrai>b of a lunar 
crater He sis)ke for the camera much 
like a Frenchman "over-pronouDctng" his 
English .Such freedom of Up mutton la, 
however, untypical of his tribe ns well as 
of the Indian In general, whose normal 
tendency Is to slur and sloveu hU vowels 
and often hU consonants, this lietng. per¬ 
haps, the most characteristic difference 
b«‘tween clvUiaed lOuroiiean and aboriginal 
American speech 

The Energy of Projectiles 

T HK Oerroan Infantry rifle M-OS takee 
H powder charge of .I 'i grammes, the 
I explosion of which prt^uoes 2,702 
I gramme-calories of heat. e<iulvalent to 
1,17(1 meter-kilogrammes (8.4fl,’l foot 
pounds) Nearly one third of this energy 
I is consumed In giving the bullet Its Initial 
I velocity of 820 meters (2,690 feet) per 
I se<'ond an<l nearly one <iuarter is used In 
I heating the rifle barrel The rest of flic 
I energy. al)out 45 per cent, Is represented 
\ by the hot gases and the r(>|s)rt. The bul- 
I let traverses the barrel in about 1/2000 
second, during which jieriod the preoanre 
Inside the barr«>l Is .1,500 atmospheres. 

The projectile of a Ifl-Inch gun pos¬ 
sesses a kinetic energy of 300 million foot¬ 
pounds, e<|unl to tiuit acquired by a gran¬ 
ite block 11 feet square and 17 feet thick 
In fulling 100 fc'ct. The projectile of the 
Krupp 10 5 centimeter (12.2-lnch) naval 
gun weighs 445 kilogrammes (980 
I>ouiids) and has a muxsle velocity of 820 
meters (2.090 feet) per second. 

Its range Is about 20 kilometers (12 4 
miles) and It travels this distance In 
about 05 mfonds. If the gun were point¬ 
ed exactly north or south the lateral 
deviation of the projectile, due to the 
I earth's rotation, would amount to 100 
I meters (525 feet), 

; Likely to Confuse or Deceive.—In Rook- 
wood Pottery Company v. The A. Wilhelm 
Company the Court of Appeals In alRrm- 
ing* the decision of the Commissioner of 
PatenU in referring to the suggeetion of 
appellee's counsel that the notice was sub¬ 
ject to dismissal because it did not allege 
that confusion had actually ooednWd, os 
without merit, said- "The ilotnte is pro- 
sj^tive in that it forbids tile ragistratioa 

pf a mawk which U Ulceiy to mote MHifnsloh 

in the public mind or to likely to 4atoiv« 
vmeAamn. It to hot tttoeMMtty that 
actual confusion bo sliowa; met* 
-1 probability of oonfusioB to mActont.’' 
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knowing about. Send for circular. 
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The Design and Construction 
of Induction Coils 

By A Pmkrlck OoUhis ewiax ladWi. 
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Thl» work gives In ralnutn ttaUlU fuHprec- 
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Steel need not rust! 


Wood need not rop! 

Nor concrete “dust”! 

T his is an advertisement to the cnjfinecr. the architec t, the 
contractor, and the man-who-pays^e-bills. We will show 
these men that the millions of dollars wasted through rusting, 
rotting and crumbling are needlessly wasted. We will shoAV 
them that the preservation of structural steel, wood and concrete 
isa simple matter of painting with the specificToch /. W 
Paint or Compound for the purpose. 


ix:t. 


PRESERVATIVE 

nUNTS‘''‘COMPOUNIX 


T H ERE’S an “/?. l.JVN for every powble preservative purpo^, 
for every type of material used in building, for every peculiarity 
of locality, for the roofs of skyscrapers and the floors of ranges, for the hulls of 
dreadnaugfats and the locks of canals, for metal and plaster, for wimmI and 
concrete, for the troptes or the north, for salt air or furnace fumes and a 
thousand other continsencies of service familiar and unusual 

Somethine somewhere in your present or proposed buildings is or will be 
rusting, rotting, crumbling to decay. There’saToch “/? l.H'." Paint 
to prevent it. We point to the many world-prominent structures! 
protected and preserved by “R.l.tV. ” I^ntsand Compounds 
as our authority of accomplishment which serves as guarantor — 
for the newest "R.l H' " sptetfa — 

#/lf*DUSTOP ^ 

Stop* Duet On Concroto Floor* 


:w 



L./<linBtegnuian. It prevenu abiKKption of oils and freane whien are 
eath to concrete. It reduce* wear and doublei the life of any coiicme 
r cement door. Du»top ii a transparent liquid which (an be applied 
by anyone with a mop or bnrsh or broom—and can be walked 
over after a few hours. Dustup i* free of paiaAne or machinery 
oils and doe* not jcuff off or track on the floor. If interested, 
write for booklet, or 

Send U« $1,50 for Triel Gdk»n 


VV gallons of Dustop at $1 50 per gallon upon ret 
of the coupon below and the correct amount. Wril 
for the Toch Red Book, a plahi, practical treatise 


Toch Brothers 
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VALUABLE BOOKS 

of Instruction and 
Reference 


Scientific American Cyclopedia I Experimental Science 

of Fermalae Klnor-nUry f*r.rt)c»l * 


1! Tbt* numt romuli'l* hook of ivci'Jjjt* j.iihlluhncl j, „ p„„uiar and nrartlt-al and rontain' 
containing »lmut 1ft 000 ai'lerUKl foriimlaa oov ^ fu„,l of* trustworthy sfli-titini InrurmaUon 
Cling nwfl) every bmiich of the mniful arts and priwoiwl In n char and Wnmie alyle The aim 

IntfUatriM Nov<^ bvrforr Hm aiic'b a hirgr ool> thf* writ4^r hat lHM>n u> rrntW phyalcal rxp^* 

IWlon of formula lui^ul to evorjone, heen mentation aj almph and attractTvn aa to Indue* 

oltonid to the public Almoat ej-ery iMUlry that ,„,n „i(| and \oung to engaae In It rurpleanufe 

can bt thougbl of relating to fi^ulua uaed In ,oj the latoaf edlilun the aeope of 

the varlou* tnanufarturtng Induyries will he ^^e w.«-U has been broadened preaontlnit the 

fMdd answered In thli volume Thoeu In aeaiyh oinre roeent durlopnieni^i In modern sconce 
hf sakhif) articleii that can tMt manufai tured 
proOUbiy on a arnall will flml liunclrwd« 

of Mceiient sugBeations /fdiUMf Man i Workshop 

Cemcrete Pottery ami Garden Furniture “’“j, hv a niTBniti,L 

ByKALPHC OAVIHON ft It 17 bj t'lolh BON?> ll»«"i tioth aSrpages SfOllluw 

1*6 pages. 140 llluatratlous ITIce. *1 VJ tratlona i’ricr *2 00 

1 TbJa book desert^ In detail In the most | • eompiiatlon of hundreds of valuable *«*- 
practical manner, the various methods of east- ' „„tl ms and Ingenious Ideas tor the'mechanle 
Ingcpoorete for ornamental and useful punioww i »nd those mechanically Ineltned The auMea- 
n toll* iMiw to make all kinds of ouncieu< va*<-s i tions are prattleal and the aolutlona to whk* 

Ofoahientaj (tower pou, isnicrete pedestals top- rof,n- ars-of freouent orcurronoe Jt may 

Crete Iwnches tnnereto feocsei and mauy othir tie regarded as the beet collection of Ideas of 
obJeotanfoetoent forth* (^rnmeiitofthehnme roaoun-eful men puldlshi-d and appeals to aU 
or garteo A valuable chapter ou ooUir work th,^. „po (md us. for tuola either In (tw bomr 
la Included m- workshop 

Monoplanes and Biplanes 


n'f, seivn iiiisse itoohs nr m\ii. oh Exrnr.'i.'^ rnErAtn 

VPOV HKCEin OF IHh M>VH/n I'^EO PRli E'< OVH CAJA- 
HOOVE Of hClEMIFfC Ai\D lEVIt\SCAh UOOK'< .bb'.V? FREE 
ON HKQVENI NENU L/h YOUR ORDER OR nBOVE^T tOI)A\ 

MUNN & CO., Inc., PuMiskm 233 Broadway, New York, N. Y. 


QUESTIONS AND ANSWBE^ 


SELAHMG TO nummu 

AOTOMCffiOJE DEl^p COMSTiUJCri^ 

m mm 

By VICTOR W. PAG^ M. E. 

Aalhar sf “TW Medsta CanlUs “TWlMM(iMThK«re.”ata.,lls. 

5*4x7*^^ lack**. 022 P«|m. S29 UkutMtloiu. 3 FohBag PiatM. Oatt. 

PRICE, $L50, Poetpaid 

A SELF-EDUCATOR m AUTOmiBlLIRG WITHOUT AN fi(RJAL 

T his ^aetleal traatlM c«ft>iati of aaortMOf lilr* 
ty-mix leamma, toreriuM wRti Moriy MN 
tioae aad thw anawen—tiw atttMiahtkk (ta 
conatractioB, aoaratim aMl - fopnir. Tte e«|«ct 
matter ta abaolatatir aonaet aaO aaidaleaa la rtiaria 
langaage. If jrlia caat aaawar Otl «f tfo tollaaint 
atmatlou you aaad tkia work. Tka aaOwara te tlmaa 
and nearly 20M aura ara to be foiin4 la lU mpA 
Glee tba name of alt Imiiortout partn of aa auto¬ 
mobile and deacribe tlieir funotlonaT Deaertbe action 
of Inteat typea of keroMotw carburetonit la the 

difference between a •"IJoubla" IgiUtlon ayatem and a 
“dual’* Isnltlon ayiitemt NaOie iwrts of an tadncUon 
coll? Uow are ralrea timed? Wbat laiOn eiectrtfi 
motor atbrter and how doe« It work.? Wbat are edv&ntaseH of worm drive 
Bearing? Namo all Important tyiiea of ball and roller beariuBiT' What la « 
*Three-tiunrier’‘ floating axle? What la a two-speed axle? What 1* the 
Vnlcan electric gear Nlflft? Name the cause* of lost power In antomohllea? 
Describe all noises duo to derauped mechaulmn and give causes? HoW can 
you adjust a carburetor by the onlor of the exhauat gases? What cauaM 
"jiopplug’’ 111 the carburetor? Wbat tool*-and supplies are needed to .equip « 
car? How do jou drive various roaUes of cars? What la a differential bxik 
and where la It UNod? Name different systems of wire wheel cooatractlon, 
etc, etc.? 

A valuable voik irrittrn tpiih sprdal reference to the re^u&emmts of 
the noM-tcrhnlcal irwlci dviHriua costHf utidristood, eepjanator-p matter relat- 
ina to alt branches of automoMlintr The illustrations are tIisUnotive, fwgfrac- 
five and valuable, and eveiidhiHii is made clear to the novice bp careful seise- 
Uon of parts and designs shoieing the latest domestic and forcipn practice 


mm & COMPANY, InCa, 233 Broadwiy, New York, N. Y. 


The Scientific American 
Cyclopedia of Formulas 

The Mott Comjdate md Aathoritathe Book of Receiots Pattthei 


I. Accidentt sod Emcigeacin. 

H. A^ulture, 

III. Allojr, and Amalfsmt. 

IV. Art and Artult' l^criah. . 

V. Beveraaet, Noo-Alcoholic and 

Alcoholic. 

VI. Cleaiuing. Bleaching, ReBondng and 
Prolecltng. 

VU. Cenienti, Cfuet, Paitre and Mucilagaa. 
VIII. Coloring of Mctah, Bronzing, ale. 

X. j^^ineUltogy and Coatiiig o( 
Metah. 

XI. CUaw. 

XII. Heat Tre*»in«ta of Metaia. 

XIII. HouaehoJd Formulai. 

XIV. Ice Cieam and Cooiectioony. 


XV. IniecbcidM,E.iitenmaatkno(Vanaia 

XVI. Lapidary Art, Bone, Ivory, etc. 

XVII. Leather. 

XVIII. LubfKanU. 

MX. Pamu, Vamukea, ete. 

XX Photography. 

XXI. Preaervins, Canning, PicUins, ale. 
XXII. RubbCT.CuUa-PerehaandCebaleid 
XXIII. Soap, and Candlaa. 

XXIV Soldering. 

XXV. Toaet Preparatieoa, iedodieg Per. 


Meteia. XXVI. Waterproofing and Firepioofiiif. 

XI. CUaaa. XXVIl. Wnhna Material, 

Xli. Heat TreeUneat of Metaia. Appendix ■ MuceUaneoua Forewlaa; 

Xin. Houaehoict Formulai. Chemical MaMpulaUoB; Wa|||aH 

MV. Ice Cream and Coofectioony. and Meaaufoa; Indw. 

flEND FOR DtCTAUZD BLLUSTRATED PROSPECTUS 
OcOkt/T («^ 4 a »’4 tnchms), 1,077 Pages, 200 JBliutraHone 
Price, its Ooth, SB.OO, Net. Half Morocco, SO.SO, Net, PbetpeM 

MUNN A COre Inc. *Publisker8, 233 Broadway, New YoA 


Instructive 

Electrical 

Books 


selected list 0 / bool^ treating 
on electrical subjects, including 
electric wiring, induction coih, 
telephony, wireless telegraphy,etc. 
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D B. WHEELKU and I Hint tiinn*(l our ultontloii to 
electrli>lty alamt 1H74, whU'lt whn forty j^iirM ngo 
Of coum It wH» only tlip piny i>f two (mj.vm wlio liu<l 
the same bent tmt we artUHlly tiegan to make (nnlo 
forma of eli'ctrlo hattoriea, etc., hI tlint time 
In the early days general knowledge of cltH'trhltt 
WHH very limited. Few iiersons, In fact, not one In 
KtOOO, knew anything about the aubject K\en (lie 
iKioka were largely couHnwl to frictional or atntle elw- 
trUity. For many years afti-r (hut time there wiis a 
general notion that the dynamo acted by friction 
t^uantltattve Ideas were iwrticularly vague For ex 
amide there were no voltmeters or ammeters During 
my career there have lieen thre<- dlffermit kinds of 
ohms and volts with somewhat different values, that Is, 
the B. A., l<egul and International ohms One Inventor 
whose ideas wore submitted to me claimed that his 
dynamo generated hpllor quality of electricity whb'h 
would produce more light, although It did not measun* 
more, the same way that tietter iiualltv of coal would 
liroduee more steam |st ismnd huinetl under a holler 
When we Hrst began hi study electricity, the tele¬ 
graph was the only practical apiiMciitbm. It was before 
the telephone was Invented or any ccaninerclal forms 
of dyiiam4>^>l«’trlc generator or motor: arc or Incan 
descent lam{is: electric railway, |s>wer transmlssbMi or 
eUstroK’hemlcal apiiaratiis were useil or even serloiislv 
ponsldered. At that time the only Imiiortaut eb-ctrltal 
plant lu New York city was the main Wt*Htern Dnion 
Telegraph Otllce on Hroadvggy at Dey Street. In which 
one whole floor was ttlled with cells of gravity Inittery 
The maximum output was about one eighth watt is-r 
cell, and there were, 1 think, 20,000 lells, which would 
give a total of 2>4 kUuwatta. Yet that was the largest 
electrical generating plant In oommerc-lal operation In 
America! 

The telephone was flrat exhibited at the Philadelphia 
Exposition In 1870. The flrat ones that I ever saw were 
those we made ourselves from descriptions In the 
hdKNTMTio Ahbucan. For a long time the telephone 
was regarded as merely an Interesting toy. A friend 
of oars who owned the exclusive rights for New York 
city and vicinity sold tlma for fHO.OOO, and thought be 
had done weU, 

The ttrst ate Utiapa were those of Brash, Weston, and 
ThomMO-Hoitaton. I remember that one of the ttrst 
practically used tn New York was In the Equitable 
Bulhting, wtksre it woa visited by thouaands as a great 
curtoilty. Th8 *'>nMnvtsiea of the electric Ught" had 
been a irbat bmtiwAr until Brush was aide to run a 
tnupbar Of nvc lamps in aertos on the same circuit, witb- 
oot thtorfenmioa twdveen them. Before that time each 
lau^i hM to toive its iiwn gemnstorl How would the 


New York Edison ('ompanv like to 
plan to-daj ' 

I rememlter very distinctly (hat 1 siiw at Menlo Park 
the first suecessful Im-amlescont liun(< ever pHsIms'd 
There were only ii few of them In Edison's laliorntor> 
The> could all lm\e Ixs'n ensU,> pul lu a Miinll basket 
When they were brought out publicly tbc\ cr**ntcsl a 
great seasutton, and the gas st<s'ks tumbled In price 
to the extent of milUoim of dollsis tbrougbout the i oun 
try, iin«l the Edison t’ompunys stts-k went u(i to y2.,'Vio 
IsT shiire; that Is. tweiitvllve times (be par \nlne 
They n-ached this enormous (Igure on the theory that 
the Edison stia-k had gained all that the gits stis ks bad 
lost' Edison "Hub-dlvldeil” the eUs-tib light b> putting 
his IneandesefUit Inm|>H In liuriillel He de\lse<l the 
safetj fim\ but at Hrst If was single isile, that Is In one 
wire only. At that time the His-kets. swlti-hes, ami fuse 
bbM'ks hud wissleu bases which were so many pieces of 
kindling wimhI for starling tires. The so-culled “under¬ 
writer's wire,” then generally used, w'us mlserablv in- 
sulatcHl and for that reason soon oumc to be known 
as "undertaker’s wire" 

For a long time the generators were all bl-jtolnr even 
up to IHO kllowatta or more. With the eieeptlou of a 
very few atsealled "Jumbo" Edison machines they were 
high aiteed and belted. 

Long after electrb- lighting started there were prac- 
tleally.no motora. Central stations objecUsl to having 
them on their circuits for fear of affecting the lights 
It took yean to overcome this preJudUx* IVday the 
motor load Is eoualderod much more desirable than the 
lighting load because It laata louger oud Is more nearly 
coustant Motors began U> Ite used commerotally just 
about the time the Crocker-Whwder Company was start¬ 
ed la 1S88, which was about ten years after eU*otrle 
lighting was introduced. At first It was hnnl to eon- 
vluee profile of their value. People would ask, “Why 
turn the mechanical fiower of steam, gas or water Into 
electricity and then hack again Into meebauleal power’’’ 
That simple quaatlon aeemeil almost uuuoswerable 


ijol Invent the |m)Iv- 
r, nr even tlic rnlarv Held 
lu' thcorv t'hiirlt's .S Hrtid- 
Miiv ish7, a yi-ar ahead of 
ciiven-d ten II rotnrv converter and 
iicblne, that Is, It niiiy be eiuplovisl 
single or fiolyphase generator or 


The electrl<‘ rnllwny also came In about that time, 
that Is, IHKS iiiid IHXl) At Hrst there was much troubie 
with burning out of motor nnnatun>s I rcmcmlicr tbat 
in one case a man In i barge of repairing them was 
asked If they (lid not often Imrn out He aii'-vvensl '‘Oh, 
no. only tliris' lo-day," and 11 was then aliont nisin ' 
In all the earlier forms of eleilrle motors, even those 
used for traetloii, the working parts, colls and eoiiues-- 
tlons were iinn h exposisl with little or no proteetlon 
The partl.v and vvhollv Im losisl tvfies of mm bine were 
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motors bad Ixsm in (Hiiunien lal use 

I was iireseiit when the Hrst Imisirtant jiower trans¬ 
mission s.ystem In tin- eouiilry was slarlisl The power 
was generated at Nlagniii Falls and tninsmlttisl to 
Buffalo, the line being less than twenlv miles long, but 
It was (onsldered long dlstaiue trunsuiKsloii Tin' pres¬ 
sure UMi*d at Hrst was ll.Otkl volts, vvbleb later was 
ralsetl to ’22,000 volts The former voltage ranked as 
the highest In the world at that tlun* In einuinerelal 
service, and was regardfsl as ao extraordinary that all 
sorts of jirecautlons and .sfss-lal nrrmigements were re¬ 
quired to handle It U seemetl to Involve as iniuiv firob- 
lems then us the 110,(NK) volts of to da.v 
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Thi purpugc of thin Journal in fo record ai'rurairlv, 
gimply, ami intercgtinulii, the iiorld'g proi/rms m Hi'iin- 
(ifli knoirlidfit' and indugtriiil <tchi<'v<‘mi'nt 

What Sank the “Lnaitania" ? 

I N Its Pliilcnvor to Inslouil the Ihsuc, otHclal IJpr- 
niHiij has flitltii<.'<l thiit the nmuiuuUluti ciiri'liKt lij 
the ‘‘IdiNltQiilu" I (iiitrilnitisl iiirucly to the swift 
shiklint of that Krc-at stilti 

Nim this Is n tcdiiiliHl riiicsthiii, mill to anyone who 
Is techiilcully (juiilillisl to Judyte I lie inntter, the ex|ilaii- 
ntliiii offerfsl Is, <m the fiiee nf It, iilisnril 
This war lias pnms] o\er mid over aymin that one 
snhiriariiie tontwlo of tlie (Jeruian tyis', carryliiR 4t!0 
Iiouiids of hluli esiiloslte, Is suftleleiit to sink a warshlii 
—(well a tiiillleslilp whldi, evelnshe of the doulde twit- 
toni dis k, is divided into uo less than two huudreii ami 
lift} s(‘|iiirate walerllyrlit i(inipartuieiils, Ills' and small 
'I'lie (i\i(*stl<iii (if the h'liKth of time a ship fall} aub- 
dhldiHl will remain afloat after Is'lnt! torpedoed, lie- 
(lends larBcIv upon wliere tlie Mow wets home. Ill the 
ease of n battleship, espei lull}' a thorouuhl} uioderu 
slilp like tlie ‘ Aiidiu Ions,” tlie lilow of a mine or a 
toriiodo, in Hildirioii to tile hs'iil damitKe, may so liadly 
sliake 11)1 and iisiseii her liiteimil stnntnre, tliat gradual 
ws'iiMlie of water will occur llirongh the liiilkheads, and 
slie will eveiitiiiillv sink several hours after the attack 
Hut should Hie lilovv strike In tlie region of a magazine, 
us ill tlie (use of the Itiissiaii "1‘eti oiiin lovsk" and the 
.liiliaiiese "Hiitsnse,'' the evpiosion of the torjiedo war 
liead may Instantlv Ik- siuieisled liv the far greater ex 
plosion of the whole magayliie, and the ship, no matter 
what tier sizi', will go down In two or three mlnuU*s’ 
time 

Now’ the filet Unit tin' “I.usllniiiu” remained ntloaf 
elghtisui or tweiitv minutes after Is-lng toriiediKsI eom- 
plelel} disproves the asserlloii of the (lermans tlmt 
her (urgo of iiiiimuidthui evphMhsI and rioliody knows 
tills so is'vfis'tl.v well ns Admiral voii Tlqiltz lilms'df 
and the HUlsinJliinte In (omnmiid of the suliiuarliie 
which sank the ship 

To M' eonvliKssl of this, let us coiisidiT the case of 
two vvtirshi|»s In whldi the aiiiiiuiiiillon expksltsl, and 
see what hapiwued In the ease of the i' K S “Mnlue." 
when the flame and shock of the iiiim' wliieh contrlliutml 
to her swift sinking rem Insl the forward nmgazlnes, 
they explodefl and the enormous force of the gases 
llftisl liim forward deck and rolled it tiin k nism tlie 
after luirt of the ahip Just as one would turn the leaf 
of a lMK)k Again, take the ease of the PTeiieh liattle- 
stilii ‘Tdls»rtf.'’ whose forward magazine pxphsled 
thuaigh deterioration of her smokeless powder Kxnetiv 
fl e same thing happeiasl as In tlie ease of Hie ‘‘Maine," 
lint on a larger and more destructive scale The dis-ks 
of this great slilji lying alswe her niaguzliie weie torn 
Uswe from the hull, liftisi hlgfi In air and rollisl tiaek, 
niisldt' down, u|sm the aflei part of tlie ship 

If the cargo of ammunition eariied liy the ‘ I.nslrania’' 
tmd been set olT liy tlie toriietio which slrmk liei, siml 
liir results would have followtsl Tl)e eiioriiioiis eviuiii- 
slve force of the gases of file explosion wimhl have 
hlown out the sides of the ship above the waterllia' and 
torn open her decka alsive, folding Hmra bin k niion 
llieiuaelvea. DlcL *ny such destruftloii <ssa,i ' Was 
there any evWelw wliatsoevcr of such an evpiosion’ 
The very fact that the shij) remulued nfloat as long ns 
she did pruves that notbing of the kiod hapiametl, and 
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that the nmtnnntttpn in her h»>ld Imd no jiart In the 
sinking of the Btaipv 

So etiormons la the charge of exploalve earrMI by 
the mibmarlue tortwdo of the Oetmana that the kiiigie 
torpedo which atmek her not only tore a openil^t 
In the outer akin of the ehlp, but the disruptive effeeta 
of the gasee let loose under high pressure wlthlfi her 
hull atrueture were aufflelent to wreck the Inner waH 
of the side bankers and prodoce an Inunediate and 
enormoua inruah of water, beeldes looeeotng np the 
frames and bulkheading to the neighborhood of the «*- 
plosion to such an extent that lees than half an hour 
was sufBclent to pot the great ship Mow the surface. 

A liattleshlii not only carries a heavy watertight pro¬ 
tective deck, hut the underwater portion of the ahip be¬ 
low this deck 1* divided and subdivided transversely and 
longitudinally until ahe contains, as we have said, over 
two hundred and fifty seiiarate watertight cooipart- 
ments, big and little. 

The ‘‘I.usitanla" contained Mow the waterline only 
thirty-four such emnpartmenta—and this was all tlvat 
could lie conveniently accommodated within a ship 
whose primary purpoae was for the itaee of cominerce 
and not to face the pertla of modem eubmartoe warfare. 
Hlnct- she waa designed the explosive charge In the waiv 
heads of torp^oee, at least of those need on submarinee, 
has lieen more than doubled. The commander of the 
Oermau submarine, when he tllacharged hU torpedo at 
IMilnt-hlaiik range and saw It strike bume, knew that 
the ‘‘I.imitnnln” would prolwbly go down fast and long 
lyefom her helpless iwsseiigern could take to the boats. 
This was exiieeted and so intended by the Imiiertal Oer- 
muu Admiralty 

Th« War and the Scholars 

B I'T for tlie fact that phlloaophers have so often, 
In the past, proved to be anything but philosophic 
when put to the test, we ahonld view with mnCh 
astonishment the efforts made by the savants of a cer 
tain lielltgerent country of Buroiie to disparage the 
iiitellecttutl achievements of their erstwhile friends and 
celleagties among the enemy. 

German scholara had no long been to the habit of tak¬ 
ing thi'lr own Intellectual superiority for granted that 
there was little loft for them to eay on the subject 
wh(-n the war broke out Kreiicb aebolarahlp was some¬ 
what tinged with chaurinism Itefore the war. and the 
French tempt'ramaDt aerves to explain many things. 
The Ncliolars of England, however, who had for some 
time lieen living under the spell of the supposed pre¬ 
eminence of things German, suddenly executed so com- 
ph'te a voltc-farc as to suggest, first, that the Rugllsb 
are a more volatile race than we had supposed them to 
Ik-, and, second, that if these same scholars are now 
sincere, they roust have been amazingly deficient to good 
Judgment prior to the first of last August 
We hasten to aay that this criticism does not apply 
to all BngUsh scholars, though It does apply to some 
who are very highly platvd In the learned world The 
jitiriMwt- of the prewnt article Is, Indeed, to contrast the 
attitudes of two classes of Englishmen, viz, those who 
have completely lost their heads tn their eagerness to 
dispraise the enemy, and those who have not iiermittod 
tliclr patriotism to gel the lietter of Htelr good aense 
It may In‘ admitted that German sebolurshlp hud be¬ 
come a somewhat extravagant cult in England before 
the war, and that a return to nunnul-mlndedness In this 
lespect was altogether desirable Normal-mlndedness la 
not, however, evinced In Oie following onslaught which 
I’lof Hajce of Gxford recently dellverwl In the 7’<»»*e»,‘ 

‘ it Is astonlshlnK that Hritish scholars and |K>litlclana 
should still be found speaking of ‘our Intellectual debt 
to Germany ’ It Is worth while, therefore, examining 
ill the dry light of reason what Germany baa really 
done for culture and aclentlflc progreas 

"As to music, I can say notliliiK, for I am not a mn- 
slelau In literature Germany has Goethe, who occu¬ 
pies the first rank. Heine waa a Jew, who regarded 
the Germans as barharlaua. ,‘Schlller, the moat char- 
arierislleally German of German writers, waa a mlik- 
Diid-water Longfellow. In plillosoiihy there are Kant 
and Hegel, liut Kant was more than half Hcottiab In 
origin, and It Is diflicult to say what the Hegelian 
philosophy would have lieen had the German language 
U-en more cultlvatetL In science none of the great 
iiiiraes Is German We look In vain for any that can be 
put by the side of those of Newton, liarwlu, Faraday, 
Isi|)Iacp. or I’asteur In my own departments of study 
It Is the same tale ... On the artistic side perhaps 
the less said the better. German taste in architecture 
and dress Is iiroverblal," 

Is It necessary to commeut on this extraortKoary 
dlntrll>e‘i' We regret that Prof Hayee Is not n musician, 
for Ills nutlioritallve opinion of German music would 
tiiidoubtetlly have been interesting. As to the rest, lot 
us fpiinkly admit that German culture has been ovar- 
rated In some quarters. Does It not remain true tlmt 
the whole world owes an "intellectual <tabt to Oar- 
iiiaiiy." and a heavy one? 

It Is pleasant to turn to a more tempetote estltaato 
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»At thla It M W'mMe 

and deccF CW»i|i Cl4nlia a» 
dadrr. Utlags pHtaUtlfif, t» hUiar .0011011#At, 
or Hlxly Fcarti uto, we feal It # he « atpa##' 
tlAe Ao acknowledge our etiqgl htaeWitfiveinl .Ah.^ijbe 
past fifty years to all theee nattotUk 
the optoioo of eome men of science as to the 
of Oetmana in their partieular stndtea, m* 
reader* cannot fait to tememtm* bow moak wa a#a to 
German and Austrian meteorotodatA 
to no one in our deteeUtlaa of i;ha wgg wlOW 
and Auatria-Hungary have fewed tnmn the 
our detenatoatloa to do aU that la peasthle to 
the aggreaatona and aaddtiona of thoae govefa^Beh^ jge 
cannot be so falae to our own oonalifleBCy aa to att^- 
tlie as poor or tonteaiptibte thoae sitat aigl #- 
quMtJoas to knowMge aMda In the la# «a«t#7 
by thoce Oermatia, whaaa. nfi to iaat awmh# all ,gnr 
learned aodeaea daU^ttod to hodof/ AW(ie#jh toy the 
present we cany on oar work wUIrntt the-lAa ih« 
subjects of eneaty-emptoaa, we tnuA thgt <MA Fagea to 
yean to come will oisee again lejotw to the htotheriwed 
of the men of aclenee ot a »toade Xhtouva and a w#ld 
at peace." 

^'InventiQBfl Wsutod^ 

«< Y NVKKriONS wanted." You aee tt eCten at the 
I head of artiotos to imwspapera, eallbig the atton- 

JL ttoo of toventnra to needed hugmeapeeto It 
also appears to the Hteratnre sent out fey patewt tokers 
and by some agents who are not taker*. IhrotiaMy etory 
inventor haa scanned anch lists to toa hoge that he 
might find there some idea of real ralae. Ideas th^ 
are in plenty, but they resemble the bOBebes of "biit- 
law" horsee which eome uosenipetofn dealers a few 
years ago luere wont to gather oo the pnifiM and ahip 
east to be sold to unauspeettog tsmera. nwsa collec¬ 
tions of "long-felt wants” repreaapt what Is kft over 
after all the tnotablOk eaay-tO'haadlo Ideaa bato been 
cauglit, hunieiMed, and put to work. 

In the nwjority of casee as much toventbm to dis¬ 
played to discovering the need of a imw device or nw- 
chliie as in perfecting the machanliuu by whlcii the need 
to BupiiUed. 

Take, for example, half a dowm American toveatbms 
In common use—the tolegrepb, telephone, typewriter, 
phonograph, sewing machine, and barveKter. From 
the point of view of the inventor of mschantonis, the 
sewing machine and the self binder are perhape as to- 
getilou* as any of them. What to renmrkaMe about 
them as a group to not mechanical ingenuity; It to the 
pro]ihettc foresight of the inventors who saw, imper¬ 
fectly, DO doubt, but clearly enongh to be inspired 
thereby, a vtolou of a world transfonned. They saw 
the housewife reltevetl of endless drudgery; the farm¬ 
er's csiiacity for production multipltad; the slavea of 
the pen set free. 

But the chief difficulties they sunnannted were not 
mecbantcal. They arose from the lack of pnflier moans 
of iierfecttog their Inventions and from the apathy and 
Indifference of thaw whom the Inventions were intended 
to benefit. Many a student has set before him more 
Intricate problems than were Umre to their ptiman 
form. Bnt a student knows his task to pomibto; the 
inventor Mteves hto to also, bnt often he caniet gel 
anyone else to think so The Ingenplty dtofilayed In 
Iierfecttog these devices to leas wcmderitol than the fact 
tliat the world was so long content to plod along with¬ 
out thorn. 

Petgile did not know that they wanted tbeaa things 
Home, who had little else to do, vaguely dreamt of ttiem, 
perhaps, but the "World at large was «#to aattofled. 
Mankind wants everything In sight, bot wtut to tt# In 
sight it assumea to be impoasible of attainmaot. . 

Bnt the inventor knew that hto devtoea wew iMtoded 
and to hto mtotrs eye he aaw the bperatiop of the par¬ 
ticular law or oolncMenco of aeverai l*w» by wfttoh hto 
draam waa to be realized. Thereto lay tala gaWtoa. Hifere 
there no aucta thing as >a telephooe tn axtofeaooh we 
could pict a hundred men perfectly eompetomt to toetottt 
and perfect It, oouM we convince themtdf It* poaeftilttF 
and Importance. But most of ns cajutot pick the ahgt 
man who to to pierce the future and fc 
we now labor under becauae we dgfi i 
relief and hare no fhUh in such ntUt 

As a general rule, torentaes i»«l Ahd'tltoglltoltoato 
lems set tor titem to "laventlew WamtoA* g - 
ally the most prondstog avennw i 
reistoted fhe efforts of other afnda, 
often deatlned to remain t 
of a whoBy new pgihclple or «#! 
nureleted toct opena the Way to iC, 

Ttie'tov^lor'* beat chnttoe>1^'||p*4 
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wMMi'''f|!^.' S«Mtd.ito^dM tiiM* impmim ot the 
room imtf Mtm ltmiaa$^ wid tih|« U tbe beet 

iNrr^ dthty ««toti< Uie du«6r or 

o<Mi<d«tfiipptf iidth Wtork mi maSda. tf wrapped 
too boe botif idtor btddar-^ ret^^ 

beat d^^lAmtare to forptr the vtQWth of otsonkmi, 
eepMfilw tfim weed paper i« need. The oruet of the 
loaf »*'!tl,(WWae the oven la praotioally atorfle. The 
wipA a latf« somber ot aamptea of both 

wrai)Bf*M 0&<<ni»|^ faSeod bought Is retail atores. 
or tbag toi^ i ma ,ir l Ipsvea 82 per oettt ohoved otgooumi 
of ISfppit m «omp«red with osly 7 per eeot of 

the wlijltped loava*. Auatbsr ooatolbutloB to thia nib- 
]«et ie Setiele by Boruoril sod Biahop in the American 
Food /axmot, dealing with the effect of wrapping upon 
the ohemloal oompoeition of the loaf. It was found that 
wrapping in rither aerai-paroaa waxed or paraffin paper 
pru vrenta the eeoape of moisture and tends to preaerve the 
uolkiktol oondition and phyahxHsbemioal equitibrium, the 
deetmathm of which produeea ataloneas. The effects of 
vmtpidsg vary oosaidenddy tor different kinds of bread. 


A OsMe to Ouf BdtMe FusgL—As everybody knows, 
a deplorabh) amount of good food goes to waste beconso 
the pufaUo is familiar with but few of the many edible 
Hpooiaa of fungi. It is true that the nutritive value of 
rung! hoa been much exaggerated; they are by no means 
comparable in dietary value to meat, as is often ulaimed; 
but oS We other hand, they ore more nutritious and, 
when praperly oooked, deoidediy more palatable than 
many things that enter into the everyday menu. A 
desultory propaganda in b^ioff of myoophagy has been 
carried on for years, both in this eountry and abroad. 
The iateat eontributlon to this campaign is Bulletin Ko. 
175, just iseped by the Deportment of Agriculture, en¬ 
titled “Mushrooms and Otbiw Common Fungi." In this 
useful momiat, the authors, Flora W. Patterson and Vara 
K. Chorlea, tell ui, among other things, of the efforts 
i«bich oertoln Europesm govemments have mode to teach 
their ritiaens the food value of muslirooms. All over 
France eriiibita of the more desirable species ore held; 
while at Roaea daring the season there ore doily lectures 
un this subjeot Utustroted by fresh specimcaa In Saxony 
systemotlo inatruotion ooitowt i tng mushrooms is given 
mthepubtteaahoels. The Frandi have taken to conning 
many wild mnahraoma, in addition to the ftunUiar 
Atarieiu eamputrU grown in mushroom eetlors, and 
these are now exported to the United States, Which also 
receives tons of dried wUd mu^trooms from Chino. 
The new bnUetin tMntaine descriptions, in language os 
noa-teohnieot a« the ekeumatanoes admit, of more than 
1.50 species Of fungi, together with spleudid pbotogrophs 
of at least half of tlie species described The poisonous 
species are eorefully pointed out, and several recipes 
fur cooking the other kinds are appended. There is a 
simple key to the genera and a gtosury. 


The Chemiatry of the Paeidc Kelps.—W« have recontiy 
noted the oppearanee of) a buUetin of the Department 
of Agrienltxu>e giving full statistics os to the extent of 
the giant ludp beds on the Pooillo coast, and suggostions 
regarding their expic^tation. A further important con¬ 
tribution to this subiect is on ortieie by Quy R. Stewart, 
of the OoUfomia Agricultural Experiment Btotiou, on 
the " AvaBobUity of the NitrofA in Poeiao Coast Kelpa," 
published in the /oornat e( AgrUndturol RoMorch. As 
a result of extensive experimentB the author finds that 
tn using dried*nd ground kelp os a fertiliser the readiness 
with wUch ghe nltoogefi k it ia changed to ammonia 
ami ktcaAeSkCrtek&lkeeaviwies with dUerent speoies 
and With tiw teode tif lir«5te«»ttoo. The fiitrogen of 
Amwtgsite iw Mt t i k d 1a,tehMiV^ vary avefloMe, but 
this siteilai la aK tekte Imtawtanoo. The 

prineitett 'MMMprdid 4te«ka, MmmPtU ppiVera, is 

very Ikidy !#*«((#* kf «»• tell, ti»e avattaWaty of its 
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.Afftronony 

The SMklMH hf HaAaii'a Cemet was observed at 
L»w«U Obmrvototy with the slit spectrograph on April 
30th, and oecovding to a htiegram from Director Lowell, 
pobUshed in Popular Attrommy, was found to conust 
of the usual aeriM pf aometery bright bands, but with a 
relatively intense bontaground of oontinuous, i. e., solar, 
spectrum of the esnkakm bands. The group of Ivands 
about wave-lengk 4640 woe brighter and those of hydro¬ 
carbons fainter than in meet comets. A photograph of 
the comet on the same morning showed a tail of two 
divergent branohea, IHnnd degrees long, rospoctively. 

The Time Servlee at Antwerp, or Bureau de I’Heure, 
loeotodat the Pilotage, oontinued ita work up to the date 
of the German bombardment, lost October. This 
oSoe nonuotly gets its time by telepibonc from the Royal 
Observatory at Ueole, but after tlie latter institution was 
srieed by the Germans on August 20th communication 
with it was out off. Theresfter the service was maintained 
without astronomical obeervotions, os the Rieflor clock 
at the Antwerp office was known to have a very regular 
rote, and it was checked with the aid of a number of 
good ohronometera The small observatory of the Ant¬ 
werp Astronomioal Soctety ia reported to have suflfereil 
no harm in the boaibordment. 

The Astreaemleol Sedaty of Pomona College, at 
Claremont, California, consists of atudonts of astronomy 
and ntembers of the faoulty of the eollogo, together with 
^ reeident college graduates engaged in astronomioal work 
or study; thwe are also assuoiate members, including 
alumni and others Considering the local character of 
the Booioty, its quarterly journal, known as tiie Publwa- 
tion of the Astronomimti Society of Pomona College, now 
I a its fourth volume, is a remarkable production It Is 
printed on the beat paper, fully illustrated with pboto- 
grafdia, charts, etc., and, last but not least, w replete 
with interesting astronomical literature lieeidos origin¬ 
al articles, each number contains signed abstracts of the 
most important eurrent aatronomioai artiolus iii other 
jotonals. The editor of the PvMtca u>n, president of the 
society, And dhcotor of the college observatory is Prof 
Frank P. Brackett. 

An Asoodattoa ef Amateur Teleacope Builders.— 
Thme has reoentiy been organised m the Society for 
Practical Astronomy a Section for Construction of Astro¬ 
nomioal Instruments, and efforts ore being mode to en¬ 
roll therein os large a number as possible of amateur 
constructors of telesopoea and other astronomical ap¬ 
paratus in all parts of the world. Builders of homi^-madc 
teleeeopefl ore very numerous. The new assixuatioii 
offers them an opportunity of aiding one another with 
suggestions, besides which something in the nature of a 
correspondence course In teleacope building la to be given 
by the director of the aootlon, Ptof M T. Pullan, of the 
Alabama Polytoohnic Institute, Auburn, Ala. Pfirsons 
who wish to become mcmiMirs should write to Prof 
Fullan. Although the section is iiitorested primarily 
in the making of telesoopee, especially reflectors, it will 
also devote attention to such aceessones os photographic 
cameras, spootroscopes, eyepieces, sidereal clocks, and 
other kindred apparatus. 

Soggestians for Obaerving Mara.—Prof W H Picker¬ 
ing's latest Report on Mars {No 9) consists entirely of 
suggestions for the guidance of amateur and profesKional 
obsurvers of the planet at its next opposition No one 
who intends to moke drawings of Mors can afford to 
ignoie tha report (given in full m Popular Astronomy 
for May) For studkia of color a large arierturo is de¬ 
sirable, but the definition of the surfm*** markings is 
satisfactory, under good atmospheric oonditioim, with 
an aperture of 5 tnehes, while many canals were clearly 
seen by I^rof. Piokering at the last opposition lu ins 3- 
inoh finder with a magnification of 180 For oomperison 
of the “seeing’’ at different stations or on different nights 
a standard scale is roeommended, defined by the ap¬ 
pearance of the Image or disc of a bright star and the 
diffraction rings. Perfect seeing is designated 10 in a 
5-inch refractor, 11 in a 7-iuoh, 12 in a 10-inoh, and 13 
in a 14-inoh. It is of little use to observe Mars when the 
seeing is below 0 or the altitude is below 30 dognHis. The 
writer uses water colors for the groundwork of the disk, 
the yellow ochre, orange and reds, but for the greens, 
blues and browns be finds colored penoils, in eunneetion 
with lead penwls of various degrees of hardnoBs, more 
satkfoetory. In order to apply the ooiroct tints it is 
vegy impartoat that the source of light illuminating the 
paper should be of Uw some color as the sun seen from a 
distant body. Prof. Piokering used small tungsten 
lamps at the last opposition, and at the next propoaos to 
have the light ot the some lamps transmitted through | ole 
blue glow, thus giving the paper on illuminaUun of very 
neariy the same ooiot os tiie illumination of the surface 
of Mara by the sun. It ia eapcolaily desipod to secure as 
many drawings as poaaike of the planet in certain stand¬ 
ard aapoets; vi*,, when the bkrtian longitudes 0,60,120, 
180, 340, 300 are central at the point of observation. 

Thk phto woe foUowod by a few observers at the last 
oppoeirion, and cempariaons of tiw tkawings have given 
vwjf hiAa«Mtk8 n*kte. 
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Notes for Inyraton 

Woman Patentee Abroad.—It U believed that Bybilla 
Masters was the first American woman to secure a foreign 
patent, she having, through Thomas Masters, secured a 
British patent No 401, dated November 2.5th. 1715, for ii 
Process for Treating Corn 

Lighting the Key-hole.—Augunt Sundh of Hastings- 
Upon-Hudson, New York, has paienU-d, No 1,1,36,378. 
an illuminated door knob having an elei ine lamp which 
may be lighted by a tiuilable button to give light to a 
key-hole or to the dial of a safe 

Deck Seats Convertible to Life Boat.—David Davies 
of North Carlton, Victoria, Australia, has obtained 
patent No 1,134,672 in which are shown two longitudinal 
half sections adapted to be used separately as deck seats 
on a ship and to be united and secured together to form 
a life boat 

A Golfer’s Exerciser.—A patent. No 1,137,349, has 
be<»n issued to Franees K Patterson of Wilmington, Del , 
for an apparatus in which a golf grip or handle is conneet- 
ed at one end te a flexihle isird whieh is wound on a spring 
spool and oiKirales with tension on the grip in the sue- 
oessive movements representing the swing of a golf cluh 

Apparataa for Ccollag and Agitating the Air.—Her¬ 
man E Baumgartner of Osage. Iowa, has patented. No 
1,133,255, an apparatus in which a pan supports a hloek 
of ice alongside of which is formed a housing for an elee- 
tne fan, the infeed of which opens toward the hlm-k of 
ice so that the air is sucked over the block of ice and the 
cool air IS forciri into circulation 

Infltencing Un^merged Teeth Patent No 1,137,298 
te W K Walker of Now Orhians, La , jh for a device for 
inllueneing the alvvsjUir imue^H his'kmg to develofi 
arlifleially a presHiin simulating hp pressure and thcrehy 
exert an influence liirough the gums upon unemerged 
hut wrongfully di.sisiKod tis'th, or eounternet the in¬ 
fluence of th(' tongue in a jiatient predisiiobed to press 
the same against the gums as frequenll.v oecurs in mouth 
breathing 

Adjustable Golf Stick.—D &K IlolHirls of Grantham, 
England, lu paUml No 1,13.5,621 present a golf cluh the 
hv*a<l of which is formed te iKinmt the (Vinvenient in- 
terebangv'ability of licavls or striking faces, ea/'h of the 
head picct’.s having two faces either of which may bo 
adjUBUni into pluving position and the several different 
forms of head being interchangeably ajiplied te the head 
of the club 80 that owh lixise head is the c*quivalcnt of 
two ordinary clubs and by carrying a number of loose 
hcofls the nccossUy of carrying numerous clubs will lie 
avoided 

Oaclllation-receivlng Devieea for Wireleaa.—Four 
patents, Nos 1,130,044 to 1,136,047, inclusive, have 
been issued to the Wirehvss Kpecialty Company of Boston 
as assignee of Oreunlcaf Whittier Pickard of Amesbury, 
Mass In the first patent the receiving device has a 
member oontainmg silicon with a oontaoting memlwr 
containing metal antimony, in Ihesisiond t>atent the cun- 
taeling mernlsr contains arsenic and antimony, in the 
third patent the eontiu'lmg memlHir contains metal 
bismuth and in the fourth patent the oontautlug member 
contains metal arsenic 

A Golf Patent for Keeping the Eye on the Ball.— C T 

Ramsay of Liverpool, England, patent No 1,135,921, 
shows an optical instrument which can b<‘ worn over the 
eytvs like a speotaele and by wlueh the sight of the player 
u oontM'iUratod on the hall, the oimque “ hlinkers” having 
a ri'lalively small aperture through which, and through 
which alone, the wearer oan stsj and thus the distance m 
front and bsihind the ball is so small that he must see it 
definitely and be is thus oompelled to keep lus eye on 
the ball The hhnkors are aiijustable so they can lie set 
to suit the eyes of different persons 

Novel Hat Brush.—A hat brush which is carried with¬ 
in the hat itself is a recent Paris novelty It can be 
used with felt or silk hats The brush is of small sire and 
very light weight, and is provided with a clamp which 
allows of fixing it inside the bat. and in this |Kisltion it is 
out of the way and does not add inateiiallv te the weight 
of the hat Such a little dovieo will jirove most con¬ 
venient either for ordinary times or in traveling Two 
Idnds of brush oan bo iisevl according to the case, that is, 
a fine brush for felt hats or a plush makeup for use with 
silk hats. The brush in any ease does not weigh more 
than half an ounce 

War's Effects on Foreign Patents.—It is aomettmes 
asked by Anionoans whether patents can he obtaim>d 
at the preeent time from the nations at war and it is 
somewhat remarkable how little difflcultv is c^xiMTienoed 
in transaeting business with the foreign Patent Office 
Nevertheless, the number of applications file<i abroad 
has been greatly reduced as illustrated, for instance, in 
the United Kingdom, reports giving the numlier of ap¬ 
plications received in the British Patent Oftieiv in 1914 
08 smaller than in any other year of the lust d<<cade, the 
number of applications for 1914 being 24,8‘20, while in 
1913 it was 39,077 Design opphoalions m 1914 were 
34,354 and m 1913 were 40,429 and trade-mark applica- 
tiona in 1913 wore 9,689 as against 8,317 in 1914. 






Stowage com part men ta in closed cars generally are 
a problem; In this car, the basket slides down into 
a compartment behind one of the seats. 

Storing the Tourists* Needs 

By Stanley Petman 

W HKN the llrsl luitoiiK.lille teurlst Hlled his tanks, 
cranked uji and staiteil on a Journo) fraiiKht with 
m<ire or les« excitement, he ext>erli*nced no imrllcular 
prohlem In dlsposlnj: of the e<iul|iment. the (xllhles and 
what-nots that then and now are a iHUUince and a 
pleasure In the first place he had not a great deal In 
the wa.) of (siuliiinent, and In the second place, the 
appearance of his car on the road could ciaaite no more 
couiinent If loaded down with hoxes, haskets, and carr\ 
alls than If It had none of tliesc liomch conveniences 
The earl) louilsis made no Umes about afii>eurance 


Most bodies are mere shells. This is aii example of 
how a thinking designer has made use of what 
otherwise would be waste space. 



Here is an example of how a maanfactarer haa 
made uae of apace that otherwise would be waatad; 
a tool locker under the floor. 

hulbuns protul>eranccHV Where have the dealgnera put 
a’l the things that once were In more or less plalu view ? 

The answer to the first guestlon is to be found aolety 
In the skill of the designers In a way they may be 
nccnsetl of taking u leaf or two from the books of their 
Krench consliis, for ussuredlj the French—and other 
Kuroi»ean designers, Is* It added—are iiast masters In 
the art t)1 providing almost extraordinary carrying 
cupacit}’ for freight other than passengers, and conceal 
Ing it In the most Ingenious manner 
Though the mislem motorcar has proceeded along 
scientific lines and Us development has come slowly In 
the light of jiast exi>erlence, Jt would seem thst there 
IS at least one feature of design that has not been given 


Large compartments at the back of the front seats 
serve to house the auxiliary chairs when they are 


jH-aCe of mind of the 
Hut nutoinoldit-' i 
Cliiinged Moincwimt v 
creation, to find fni ■ 


I, Ntmpped to a lunnliig b<iard < 


' persons itie\ carr) have 
)se earl) du)s The modern 
e ej es of a luirchuser, must 
L ami Hm(Hilh In short, it 
111 the fullest sense of the 
plioe ill Its mnkcuii There 


How waste space is uliliied in a closed car. The 
compartment is large enough to house several bags 
in addition to spare tires, tools, etc. 

the muilufnctiiier to luoduce. and ever)thing must Is- 
III Its idace, which Is the diit\ of the owner 

It Is a fuel woitliv of note and comment that though 
the modern car Is currying a great deal more eiiulpineiU 
than did any of Its lllnsliloiis piedecessois and there Is 
a gieut deal more loom fol the disposal of the things 
the tourist considius nis'essai), llien* Is U*sa in the ap- 
l»>HrHnis‘ of the cars now to iiidicute this than ever 





Small cupboards in the deep cowl serve as conveni¬ 
ent receptacles for goggles, gloves and the like. 

all the attention that It warrants, and. In the same 
breath. It would wa-m that this feature now Is being 
given more ntteiitloii than ever liefore. 

That feature Is the cureftil utilixntlon of waste space 
To the nvemge owner who knows not a great deal about 
the actual constnicihoi of his car. It may appear that 
there Is not a gieat deal of room that has not been put 
to some useful luiriMise Hut In the majority of oases 
this Is not So Then* are a rtoxeii places where 
(Conclutfrd vs pane lot) 


When took M*e placed in this locker they are in¬ 
stantly available without the need for dlaturbing 
the pasaengecs. 


Route books, nasps, touring data and other things 
that are wanted quickly lit nicely into these deep 
pocketa. 

before: nud what Is of greater Importance. It seems 
likely, that though the curs that are to coroe next year 
and the jear after will provide carrying space for sUll 
more of what may be termed luxuries, there Will bd atUl 
less indication of their increase in cajaiclty 

Now. the most natural question In the world is. Why? 
W by can the modern car tw* made such a carry-all with¬ 
out in the least destroying Its lines? Why are there no 



Bore are aoKe clever eoM|Mrt«M«tb wte 
the epMo between the fwmdetlM qf the iMr gifl 
the outer eheU 








































SaENTinC AMERICAN 



A New Ufe-boal 

T he pprtixlli' iccun-eiiCT of nWrllluK illKaHtcrH Ht «*■« 
kwiw the Bubjecf of etUdent 1lfe-l)OHtH promiueiitlj 
ftefore the pahllc, awl the amiarerit failure of the lifi*- 
aavlnjt rtevlees 1« many «u<h caHea. whether throiuth 
deflclency In the apimratua. or In the utlllx/ln); nncl 
handling: the aanie, frequently ralaea thla moat Itnfwir- 
tant queatkui. 

Efforts by Inventora are, however, not laeklna, and 
only a abort time mto a new eruft was teatinl ont in 
Knftland with apparent aallafaetloii In principle It 
does not seem, from the Information at hand, that there 
In 'ory much that In new In It; hut In the eurr,\ln>f out 


iiiliul of the linniunK Theie are iciill.> m. wu.nh In uncommon The In 

which you can diacover a man's or an anlmal'M mind t^-day. In Inclusive noi n 

e\<s*pi by what It dws, what Its habllH are, or wliat It obvious uctlvitle* eililbiied by 


priKtuccs 

Not only the hooka, the |terlodlcala, aild the teachert 


seem not uncommon The tiiiu ns used In I hi' sete 
list to-day, Is Inclusive nol mi-rely of ihose cross at 
obvious uctlvitle* eililliiled by mini In coninioii wilb b 
Ollier animals but of bidden orcnnlc pns'A'ssi's 'I' 
liehitvlorlst Is liilcrested quite us much in rcHex 


1 who which mlcht ordiniirlli be relecalcd to plnsloloKi, us 
111 habitual or insdnclhe or \olnnlar\ acis Itnt he Is 
Inleri'sftsl, also, as ninch In the complex forms of be¬ 
havior. Unown ns conduct, us In the simpler cxpressloiia 
of human InlelllKencc 

Hilt the practical minded person lias donblless lieeii 
asklnB, "How niHi the reactions of a iK'rsoii be sclen- 
tltlenllv sttnlie<r' Is It jiosslble, ordliiiii lly, to subjwt 
a luiitiini beinc to such conditions of obsenatloii as are 
iiseil in exiH'rlineiils with other nninials'c few exam- 


ahould Know lietter, still teaeh that there are such j,, habitual or iiisilncihe 

thlllKs and aetivltles us liuinitstve, habitual, instinctive. Interi'stcsl. niso, as ninch 

voluntary and reflex Is'liavlor Hays Hr Yerkea: “This havior. Unowii ns conduct, 

tlrae-honort'd clnsalflcallon la no loiiRer In favor.” „f immaii Inlellluencc 

luntlncls are thliiirs to he ohserveil and re-oliaerved (he practical mlndc 

under Aarhsl and rlRidly controlled conditions What asklnB. “How mai the rei 

Is true of iliNtliicts Is also true of tarious senses and of riiicniiv stmlieil'' Is It in 


of the dealRTi tinniiiiall.v excellent results tnne tss'n habits, 

secured In buoyancy, stability and sirentrtli, for U can •* 1" r 
be raiaed or lowered with creut ueldits without injury do ao m 
or dlatortion, and apimrently can Iw safelv luiuiclnsl 
oteHxwrd from a eonsiiieralile lieiKlit. as from ttie 
uiifier deck of a ahlii, in ciiae of msjessity mid when 
davlta were not arullahle In casi*s of this kind mtier 
chocka, uiKiu which the Iswt is adaiited to rest, would 
make the operation iiosHlhle. Tlieso same chocks ctiu 
be arranfred so that a Iswt can is- wslh moved forward 
or aft to a convenient iKwitlon for lowering 

The foundation, so to apeak, of this lioat upia-ars lo 
lie three Unca of air innks running longitudinally In its 
hottom, leaving two bilges bctwet'ii in which water 
coming aboard enu collect without Itioommodlng the 
imsaengera In ordinary casetc These tanks furnish suf 
flclent buoyancy In a Ixwt 2N fts't long by 1) feet iK-am 
to support two hundred people, although such a uiimlH'r 
could not Ih* practically accommodated In actual usa' 

One of the Illustrations shows thirty-four men grou|ied 
on one fddc of the boat, dcimmstratlng its stabillM 
while In another lUustnitlun the two isirtloiis of a boat 
that Ims been cut In two and IimiiUsI wdth imssengers 
ehowB Its Imoyancy. Of courst>, the lines of iilr tanks 
are subdivided Into many sections, some forty In num¬ 
ber, eo that If some are dumoiitHl so that thev leak there 
is still ample floating jmwer left. This quality mak(>s 
these lioatH especially I'ahiatile In war m-rvliv, for they 
can be punctured many times by bullets wltbout Isssim 
log unocaworthy. 

These boats are lairllally self-emptying, us plis s are ti,,. at, 
provided that will carry off all water atsivc the (oiis of li 

the air tanks. This now st,vle of life-lumt 
known as the Gerard, has lk*en satlsfac 
Inrlly tested in England, and Is sism to 
put through a thorough series of trials 
In this country. 


The Btvd^ of Aalawl ud Hbomui 

BdMYler 

Dr. L. IL Hlrdibwf 

T HB study of psychokigy baa branched 
out into two new sdeticea of animal 
b*b|fTlof *hd iMMWtn baharlor. Prof John 
T. Watoon la ite leading exponent of the 
d^laxlq)^ of anltaal beltovlar. whila 
Prvt htm. Yorkea now tolls Mie sdentiac 
wptM srtiaft baharlo* la. This new 

8^ la opjy a portion of tlw 
9i||«fa;l ;jl|ithi^ <#. prcotik faeluivlor. It 
oMWi probleus as 

•wab ooift/pf «ciwtnieiat« a« ana oonducted 


•rrect certain Impressions which p|,.„ from stiidle 



pies from studies of hinnaii and Infra liiiniaii behatlor 
will serve as an answer to lliese (piesllons 

tine of the most interesting as]K'Cls of organic ac- 
(hlty Is Its modlflablllt\ it Is designated as habit 
formation Now, It bapis'iis that In a great variety of 
organisms the formation of bablls lias bis'ii -Ntudied 
experlmentalh In llic eas*' of Hie dancing inonsc, for 
cxampli', the relation of lapldlty of Iiablt-formatlon to 
certain external conditions was iinestlgatisl An a)ipa 
ratus was so arrangisl that Hk' mouse could chisise as 
its route cither a dark or light passageway , then was 
determined the number of expeibnces msksisarv In 
order that the animal shmild learn that, no niniter what 
the spaclal relations of the passageways, lailv the light 
one could be safely chosen as a way of egiess, since 
each time the dark lyassagewny was entensl a dl igree- 
able elei'trlc slns'k resulted In this oxis-rinient, ublcli 
was so conducted that strictly conipanihle results yveie 
ohtalned from several lnd|y Idiials, It was lli-sf ascci 
tallied that the the dlfforeneo In light in-ss of I be 


Dr. Watson's mase for white rata. 


two passHgeyyays, the longer It took the inonsi' lo learn 
to ehiMise corns-tly Ne\l It was (li'ti'rinlnisi that Ihi' 
rapidity of learning yaried yyllh (he stleiigth of the 
ehs'trle shis'k, whleh yviis regiilaih given ns punishment 
fur mistakes When the passageway dlfTensl markedly. 
the stronger the shock the more raidd the learning 
When the passageways dlffeied slightly’, hevond a cer 


tain point, Inerease ii 
till' learning priK’ess 
hv uii Inlerniedlale a 
inisllate 



TW bettor of Mhaktad in^tteatoa tbt 


T!ba ahotlttog apparotos oied to correct mistakes of animals in learning 
proUemo. 

Ztie shock If St Its msxiaiiun navrer cBough to esuse psla 


nerease in tlie strength of the shock ('"biyi'd 
; priK’i'ss When the passageways i, ITered 
mediate nimnint, II ap)ieared th, ' an inter- 
inisllate strength of sllmnlns was most 
favoralile (o hahlt-foniiatton From these 
observallons It was possible lo dislnee the 
following law for the hchavlor of the 
danelng mouse \s Hie difibnilness of vis¬ 
ual dlwsrlndnalIon Ineitascs (hat strength 
of electric stimntns which Is most favor¬ 
able as a condition for the Hiajulslllon of 
a babit Icndh to apinoach « ban* [lerccp- 
tlbllily 

In tills investlgatlon there Is, first, a 
detlnlte piohleni, second, a reasonably 
huge niinils’i of oliservallonaI d.ita , and 
third, a law of Isdinyloi foi Hie parlle- 
ulHi organism In iineslbm In elTi'it, what 
was done with the dancing nionse might 
he done with human subb'cts, should II 
seem desirable to gain dellntte knowledge 
of aspect of hahlt-format.on 

Another tllustmtlon iimv be taken from 
the study of Imitative activity It Is gen¬ 
erally rocognUed that Imitation mav be 
studied oxperlmentall.v In any organism. 
Hut up to the present most observations 
of this group of phenoiueim have lieen 


cBough to esuse pslD 
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ca.MiiKl. imd ojiliildMS coiK’priiln* tlx* ImfMrtaitcc at iml 
♦atl<ni In nii.\ (H'hiimImki ura (]ulte liketj' to Ik' luiwwl 
uiVMi InHuflUIcnl or liiH0cur«t»‘ iuformatton. 

In order to exhibit In the fcHturen^ inelhod 

of s(iid\lnK Imitation e\]>«<rimctitiil)y, InveHtlgnttonH of 
t!ilt< usiK'ct of behavior in monkeys Hhail be considered. 
First of nil, H number of acts or tteiice of nets are 
soucht whlcli the animals either CHtiuot learn to iwr- 
form of their own Initiative or learn with extreme dltU- 
etiln Such nets are moat rt'adlly tUscovertsl In con- 
melloii with artificially arrntiKed sltuntlons ns. for ex- 
Hinple, In conni>ctioii with im/.zle or prohleiu hoxes nnd 
t-ludinr exis'rlmontnl devices The ex))erlincnlcr tciicheB 
one aidmal to |>eiform an act, mid thereafter, under 
definitely descrltiahle and constant coiidllloiis, he i>er- 
rolts another onltnal to ohsene the behavior of the first 
Any tendency for the smmd animal to Imitate the first, 
or to modlf.’i Its behavior In accordaiico with the activi¬ 
ties of the first, Is noted 

Huch exporlnu'utnl sttidlw ns thosi' of Watson nnd 
IlapertJ have proved thnt certnin monkeys Imitate 
imich less Kenerally thun Is comuKHily snpiaised And 
further thnt they Imitate seldom. If ever. In the pnr- 
[NMhe manner In uhleh nuin imitates It seems that, 
althonith the,\ influence one another markcsll.v In their 
behailor, this Inllnence Is chlefh a matter of the dlroct- 
Inti of attentions The Imitations of means In a \oluii- 
turj and whollt eonsclous manner rarel,\ ai>i)t*ars among 
the mnmiiialM below man 

An Illustration fiom nctiinl t \perlmental work which 
clearlv Indicates the need of aiial,\zln); behavior com¬ 
plexes and of denllliK ijmiiilltiill\el\ ellh simple hits of 
liehavioi Is fiunlshed b\ some leeeiit work whteh was 
done with rats The object was to trv to discover the 
moth's of hcrcdltv of sinageiiess amt wlldmss in rats 
In order to aecomplisb (Ins (ask. It was ms-essar.v to 
nnaljxe this savaKoia'ss mid wildness This meant tils 
ciiverliiK those nets or oigmilc pucesses which, taken 

The first resnll of obs.'rvatioii w.is that lilllnK, sipit'al 
liiK sinigglliig to eseaic oi iittacktiK; the e\))erlmen1er 
and protess of excretion iipis'iired as ImiKirtmit ele¬ 
ments of savageiiess The experlmenlet, reiving upon 
these cb meiils measnied rongblv the Havagent'ss of a 
large tmmla'r of Indivblnals, HritiugltiK them nccoidlng 
to their Icbavlor In six grade's, designated nangbl to five 
(»n the basis of this obviously crude prellmliiarv work 
certain fads Indleatlve of the imsle of (rmisinlsslon of 
savageiiess and vvlliincss vveic asecrtalneil 

In v('t other observations on rats which Involved the 
comparison of two group stick IndlvliUtals and cltwely 
Inlired liidlvldtmls It appealed tluit the behavior of the 
two gionps, in the fai e of ccrtiilii expi rlmenlallv :ir- 
rangtsi sltuntlons, dl(Teri>d great!,v This, uism careful 
oltsorvation, was attrlhutisl to differences of tcmiK'ni- 
ineiit The stick rats were rntlier actlvi', energetic, 
tpilck moving, whereas the liilned animals were more 
stolid slow and delllHTiite In order (lint the risictloiis 
of these Indlviilnals in various ex)aTlnientiil sltnatlims 
111' proicrly Interpreti'd, It Is esM'iitlal tliat the cx))erl- 
inonter olitaln knowUslge of tli Ir temis'rameiitiil char 
neter, such, for oxumple, ns degrees of nervimsiiess or 
of Uiiildlty, of savageiiess or wlldiu'ss, ipilckncss of re 
siMinse. icrslsteiice, ciiergv mid so on tlirongli the list 
of nsiccts of Ichnvlor wlilcli, looked at ns a vvliole, 
might Ic considered the tenitH'rmneiit of tlie animal 

It Is alwiiys safer to deal with Items of Is'liiivior In 
a large or wholesale maiiner--safer, for ex.iniple, to 
studj cn]>ucll.v for a partleiilai sort of miisiial expies 
sloii, singing or violin playing, than to stuilv miisleal 
abllltv in general 

Methods might lie deserlbeil of stndving distance 
orientation, usual dlserlmliiatloii, otbci iis|ccls of liaMI- 
forinaflon, (he [k'I iiianeiiev ut habits, tiwtlnot and eiiio 
tton In animals, hut II will sulHoe fm the present piir 
jioses to describe brieliv two uielbiHls of miiilyring 
iH'havlor which have nxs'iitlv been devised TIh'm- 
methisla, unlike those In geneial use by students of 
animal Icbavlor, arc iipplli able to imin and to other 
mamiuals, even to birds as well Tbev were, Indeisl, 
planned with the Idea that tin v slnnilil make possihle 
the comparison of rcactloii-tv pes oi reactive tendencies 
In birds and mammals, and all these In (urn witb the 
tendencies dlsplayisl by hnmau Icings either iimtnre or 
Immature, either normal or abnormal 

The two methods arc the iiuudruiilc choice method 
and the multiple choice' iiictlKsI In tlu' former (he snii 
Jt'Ct of the exicriraeiit Is placed In a small nsim, on one 
side of which there are four disirs. From exis'rleiiee, 
h( learim that he uinv csciiih' bv one of I be four disirs, 
nnd only one, but vvblcb of the four to choose Is his 
problem, for It Is the idan of (be cxicrluieiiti'r to lick 
on a given trial the door through vvblcb the aiilmal I's- 
citissl In the previous ttlal and two others This 
animal bus absolutely no w-ny of predict lug which Is 
unheked. The general iinestlon Is, then, how will a 
given tyT*c of orgonlam or a given liidlvldiial meet this 
situation? ^vdat habllunl manner of mictliig 11 will be 
(ici]n1red7 How will the modes of reaction dlsobiywl by 
a child conijiure with those of a man'/ 


SaENlfFlCAHmAN 

Th' other method ia atmllar in purpooe to that at tito 
first, Imt It offers »om«what more satiafactory «9)|^ 
I unity to evaluate and comtjare rewilto. U fi c wrt p j i l, 
essentially, lu the itreaeatatlun to the aabJectdHcA 
mammal, } ouug or old. nucinai or abnormal, at a imnb 
of twelve keys numbered from left to oM to 

twelve The subjeot la given to understand, verttatdy 
or through actual experience with the apparatwi, that 
tnxHsslng some one of the twelve keys will ytaU a certatik 
desired result, auch, Cor example, as the displaying:'otC 
a idcture, the preeentatlou of food, the ringing of a 
Icll The experimenter sees to It that lu no two w»e- 
cc'ssive tricks la the same key the one to be operated. 
He is, further, able to push hack out of Sight any num¬ 
ber of keya, and thus preaeut to the aubject as few as 
one nr as many as twelve 

Assuming that lu a given experiment the observer 
decides that the key the fourth from the left shall al- 
vvaya be the ‘Tight” one, it then becomes the task of 
the subjt'ct of the exiveriment to suit his reactions to 
the uumlcr chosen by the experimenter. Only If he 
dlseoverH the guiding idea of the oxi>ertmenter can he 
KutxxH'tl. trhti after trial. In touching the right key at 
first This method may be varied almost indefinitely in 
dlfiteultneHs, and It may be made to elldt nnmerona 
reactive tendencies 

It Is obvious that both of the methods thus briefly 
described are attiuniits to elicit general reactive tenden¬ 
cies rntlver than to analyse reoctluus minutely and care¬ 
fully The methods are liidee<l intended to bring Into 
cU'ur light those modes of res|siiidlng to a given situa¬ 
tion which are characteristic of different tyiies or con¬ 
ditions of living beings, and thus to fnrnish a basis for 
a prolilahle coiu|>arlsou of reactive tondencU's. 

The iint'sllon Is freviuently asketl' “Why is it that 
the hehovlorlst deals so often with the activities of the 
lower aiiluiaN and so seldom with Utose of man?" 
There are two reasons: in the first place, most lower 
niilmnts are t'Mslly ohlalneil, kept In confinement, bred 
and ican'd for exiterluieiilul imnmses; In the second 
pbici', ntaii.v of them. In comistrisuii with human beings, 
can he readily controlled throughout their lives and 
Kuhjecttsl to exiierlmeiital conditions Uecauae, then, of 
the avullalilllty and controUablllty of low'er animals, it 
Is far easier and more stvtlsfactory to make the pre- 
llintnary exidoratiou and problems defining obsi'Tva- 
tlons on their Ivehavlor rather ttmn on that of a man. 
It Is further to he considered that the time of the 
hnmau suhjt'ct Is worth Infinitely more than that of an 
liifra-human subject thi the whole. It seems clear that 
luv esttgator* work to nxU autage In the early stages of 
wleiict' of hohuvlor hv letting the lower animals help to 
the formulation of the problems and the -development 
of the methods tinct' fairly orlcutetl and reasonably 
skilled 111 techiiltiue. they may with better effect attack 
the problems in human behavior. 

What the National Guard Needa 
By Lieut. W. W. Wright, Company E, Second 
Infantry, N.G.C. 

VT''HK Army I,eagiic of the Vnlted Ktates, an asaocia- 

* tioii ctauisiswl of many of the nation's leading men, 
Is putting forth an earnest effort for an adei|imte and 
clllcleiit military force The Army I,engiie favors an 
adt'uunle Iti'giilar Army. (irgHiilzod Mllltlo and Ke- 
Hcrvt'H as till' Is'st guarantee of ismcv' 

1‘icsldciil Wilson In his last message to Congress ex- 
prcssixl his sentiments ns being In favor of an adequate 
licguliir Army liackvsl tiji by an efficient Xutioiml Guard 
and Iteserve. rathei than n large slamllng army The 
cfiortH of th(' Army lycnguo are amsirently nkiug these 

The 1‘resident’s vh'W Is a logical one He believes 
(hat the buckhone of the nation's military forces should 
he cornpiHcd of inllitlameii. tniliKsl men in every-day 
walks of life who might Ik' called on In caeo of need 
as were the “inliiute men" of the revolutionary period. 
The most reiisonahle and economical way to maintain 
an efficient military force for defense without the eotab- 
llshmeiit of a large standing army, then, U throtfidt the 
Tvatloiml Guard 

Wliy do not voung men Join the National Guard In 
Huillclent nuinls*rs to make It the efficient and powerful 
reserve that tin' nation desires, and what action la 
needed to make It ainwal to the patriotism of OUr yoUHg 
men and Induce them to enlist? 

It cannot be denied that there Is a shortage of milt* 
alilo rts^nilis for the National Guard nnd that the War 
Department finds considerable fault because many or¬ 
ganizations of the various Ktates are unable to recruit 
up to the minimum number ngiutrcd by the GoventmMt 

There are many reasons for this state of affalra. 

In (be first ]ilacc, the National Guard 1« no longfff to 
tic looked upon as a social orgHuUatlon as it vtqia itt 
yoarif past, when the chief dutlea required of It waj!* 
to tuni out to gaudy aniforme for drees taintde or ,«t 
social functions. . * ' 

Since the passage of,the I>lck law several year* ago 
the militia has Ikhmi armed and equipped in exiwtty tlte 
same manner as the Beguiar Army, and It la now g 
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Give the avarage oompaar eentmandar In the 
Guard enough good men, and provide a ooBtoe of, ivgll- 
able tecroUa to draw from to fill op vaeancle* whteh 
conatanOy oconr, and I dare oay that he wlH tgm Wat 
a company to be proud of and one which will oompitte 
favorably with a «>m|iany of the Regular Army. 

Ifote manp oopiatoa of the Reptar Armtf teotd n>- 
moiii tu the service if they leere required to go ot and 
rope and hop-tie men and pull them into the AenHepf 
Yet this Is practically what company offteeni In the 
National Guard ore reqnlretl to do to maintelo tltelr 
commands 


F,ach y ear recmlte are becoming ecorcer and eoorcer, 
nnd the work demanded of both officers and nea he 
comes more exacting Each year tlie Government mtp- 
piles tia with more modem eqaipment, but what con We 
do with new guns and modem equipment. If we have 
not the men to use them? We are now famished with 
practlcany everything required, except the most Intpor- 
tant of all. the rt'crnlte. 

We itow have ainltary corps and headquarter com¬ 
panies. Why not a recruiting service? 

t'omrwtny commanders In the Regular Army hnve 
drilled recruits assigned to them. Oompany commanders 
In the mllltlB have to go out and bunt for theirs, and 
in many cases U becotnes necessary to place raw re¬ 
cruits In tho ranks In order to fill out Ibrir shrialon 
companies When It N considered that one Of two hn- 
drilled m«i can spell the aiqmrance of an imtlrt' eom- 
lany. Is It any wonder that National Guard companies 
do not always ajipear to tho best advantage? U doei 
not signify that ttto average mllitlaaMn la not well 
drilled. 


What would the Army or Rnvy of the Tlnttrd ftfstes 
amount to if the Ooventment did not have an egtrienl 
rrrruitinp service to supply «» ctiefed pentonnelT The 
I’nlted Ktates spends vast sums of money annnully to 
M-cure recmlts for each branch of the service. The re- 
erultlng branch of the service la aw neccessry a part of 
the Army and Navy ns are their fighting units. 

Therefore / adweote the cMtaOHshmcnt of a recruit- 
tog verfTice for the Motional Guard. Not to secure re¬ 
cruits In exactly the same manner as the Army and 
Navy do, hat atoiig somewhat similar ItnCM. 

1 would suggest that the Regular Army bands be 
brought Into play, and that they he detailed hy the War 
Department In conjunction with able Twtriotlc speakers 
and recmlttng officers, to gv» to towns where a attmuins 
Is needed to loduee young men to enlist 
Patriotic concerts by army bands, which, as a rale, 
are not overburdened by their duties at the army poets, 
and speeches by able orators should tend to awaken the 
dormant patriotism In many young Amerienns and 
cause them to Joitp the National Guard. 

Suitable Utersture, both In circulars and blllbosrd 
{KMtmw. setUmt forth (he advantages and benefits 1» b* 
derived frean membership In the mlUtta, should al# be 
an aid In securing rsemite. 

One of the principal alms of the ArMy Leigas |s to 
combat the systematle antl^Utary propatnuMl^ Of 
various orgunteattons apd of certain the 

piWm, as oocavdotteUy riiowu In appnrvPt uffortk to pfth 
vent eftRstment, and to encourage dauertton 
sloa Ifl the existing peraonnet, 
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» «MBter ttbtiflO to'iiiato pla«e It In the 
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X frbAi to toittf «to 1« to* tMomlacaoBs 
me ii-OHi toiltonB or pattv of itos uatfonn to petootn 
umiMSMtftod to tvMr mch. Otte of tbe flrat tbtoga that 
oflfoWio a|« t^ininKi to toatili tlxto two is to take pritlo 
to 

liriiit ette^ tom, dow it have on tbe tom ef the 
KtoMlto JUtwf or toe wtotta. ohen they am express- 
mOa/oto drivers, memheca of todge organlsatlonit, dram 
oorpa, HHto, weatlns toe wdfonn as tbey, or so 
near tOlie as to b« vadlattBsiitohahle to toe eye of the 
erdtaato hiysaaft? TtMse smb may he hooorahle enoutto 
In tofto ratoeetlte oalltoil) so far as that la iuneerae<l. 
but iRltotlt (hey an mit entitled to wear toe ontform of 
the Jmerfoaii soldier, and It is doubtful If such aetion 
ftoilld be feolecated In any other country. It does not 
tend to make tha uniform respootod eltoor by the men 
of toe aaSVtos «■ toe public in general, and no doubt 
this hi uderoMon why men in onlform are not welcomed 
Id want pubUff places. 

1'here to a law reetrlcttod the nae of the uniform to 
toe SMU od toe servlee. It should be enforced to the 
lettec. 

’Thene are some of the reasons why yonng men do not 
join the National Guard. These are some of the things 
that ehould be breuitot before the powers that be at 
Washtoftoo. * 

I < * » din g and FIrlaf SnbmaHiie Torpedoes 

OPKAXINU broadly, the sabmarlue Is a gun and tiu* 
^torpedo la its projectile. Just as the field gun must 
lie brought within range and trained niwii the target, 
so must the submarlue. Tbe range of the subntarine 
titoieotlle varies according to the tytw which is used. 
The latest torpedoes, designed for long range firing, 
hare a range nt from seven to ten thouMnd yanls. 
These are used on battleships, cTulsers, destro}'t'rM, and 
other surface vessels. The mibiuarlne torpedo is of a 
sfiecial type, <l«dgued to deliver an unusually largo 
charge of explosive at abort range 

Rxpertenoe had during the preiH>nt war seems to show 
tout It Is eitrcoaoly dtlHcult to secure a hit against a 
fastHnoriog ship at a range of MeversI thousaud yarrls, 
and this In spite of the fB<t tout the m<sd nsient tor- 
(lediMS have a s(MM>d of 40 knots, I’lils la explained by 
file tact that In order to secure a hit on a vesael which 
W moving athwart tlie course of tbe vessel which does 
the firing. It Is uei-essary to aim the turtiedo a consider¬ 
able distance abtuid of tlie moving ship, so that the 
toriNslo and the ship ahall reach the aiime iKilnt to¬ 
gether, In order to seenre accuracy, tberePin*, It Is 
iiecesMry to know tbe speed of tliu enctny and his dbe 
tiiwce with a very rtoac amiroxlmatlon. It has been 
psttroated that during toe first battle In the fight off 
Hellgulaod there were over fifty hlgb-sjieed ships en¬ 
gaged, aH of which were using too torpedo freely, Tb« 
battle, even if the lutermtaslcm be omitted, lasted sev¬ 
eral hours; and yet not a single torjiedo hit was 
rtH-ordsd, 

The sttoeessful torpedo work In tbe t»resent war has 
lieeu done almost entirely by submarines; and tbls, of 
i-ourse, to dne to the fact that the submarine, betausu 
of Its InvtoibUlty, Is abie at times to get so rwuir to tbe 
course of a passing ship that It can fire Ita torpe<loes at 
ranges of from aay 000 to 1,000 yards, at which, If 
tbe oIAeer In command of the aubmarlne Is at all esp- 
able, a hit abeuhl readily be made. 

Tbe auhaaiine torpedo, that to to soy. tlie tonsslo 
nseil mi BtfimarbieH, because of Its short rangi' requires 
leiw air cUpaelty and amaUer eiu^no power than the 
ordlDary type, and the weight thus raved can be put luto 
the charge of explosive, wUch, In the cage of tbe latest 
(ienuA jMfbtnarlueii, amomfitb to 4U0 pounds of ex¬ 
tremely pewerful trinltrotolool. One successful hit by 
such a weapon will, probably sink any ship afloat; for 
not only wilt an euocmong rtiptu^ be made in tbe bolt 
of the vtowal at the point of odtstoct. hut the expansive 
energy eg the gases within toe bull will- so strata and 
start ttM asams Of the bulldleads In tbe vlclttlt;^ of the 
expiooi^ that the ship, tt she does not go down at 
once, hw tOMl by the gradual aeHikge of the water, 
afid BMpat nithuah^ fomaiw. 

0«i tteilk page augraving shows the fmot end of a 
typM ggiMMftoh. whtoh to with fow torpedo 

tdblMv,iglM^ J|« thuwohb <a the tutot and pMtUe) to Its 
lougKtipigl'g^ ,^the'tyb«,-«r g«^ aomlM of a etout 
—a eyfctodefc tato whteb the torpedo fits 
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hand-wheel shown In the eugraviug. A.notber Uluged 
door at tbe muoide of the tntie outside tbe submarine 
to lifted, and a charge of iraupresserl air Intnaluceil at 
the baidc of the torpedo serves to fire It As tbe tor|ie<lo 
passes down tbe tube, a small lever projecting fr(an the 
torpedo to tripped and thereby admits the <rumpreHse<l 
air which drives the turbine engine of tbe torpedo. 

The tube being fixed firmly lii tbe hull of the subma¬ 
rine, it to necessary to train tbe submarine itself direct¬ 
ly on Its object, or somewhat ahead of it, as the cose 
may be. This is a difficult maneuver aud catto for *piick 
work with the rudder. (Ugbtlug to done by means of 
the periscope. 

Tbe Current Supfriement 

T HISBE to a gratifying variety In the matter con¬ 
tained in tbe current tosut' of the Sciicwtjfic Amkki- 
caU HuraLBUgMT, No. 2UCd, for May ifittli, lUlQ. Home 
excellent pictures and a short article describe a new 
railway that has been built through a irartlciibiTly plc- 
turesejoe region of the AU* from the Itlifiue to the 
Uhlne. In the ooUder line is a valuable arllrlo on the 
Iieveloiiment of Electromagnetism, which revlew-s some 
of the newer Important problems The Protection of 
tlK> Htrong dlBeuss<*s the reaults of the practical w-ork- 
Ing of systems for protecting the issir niid covers an 
Interesting sociological question Making Museums Itoc- 
ful will aiqwal to every reader liitorosted in educational 
matters. The Impression the public has heretofore had 
of museums aptwars to lie (hat they are merely deco¬ 
rative public buildings, but this writer isilnts out for¬ 
cibly tbe great educational value of even a small museum. 
Intelligently arranged and conducted, even where re¬ 
sources are limiteil and the outfit ineonsplcuous The 
History of tMum gives a large amount of historical and 
techulcnl information that to Isdh lutertsiliiig and use¬ 
ful, There Is anulhor of .HIr J J. Thomson's remark¬ 
able lectures on Atuma aud Ions, which give tbe most 
complete extKsdtion of the subject that has Issm imb- 
llshed. The description of the Kuroiiean neronautlcnl 
laboratories Is coiiclude<I, aud there are a number of 
shorter,articles of Interest. 

Pavement Patent Sugtained 

B y a recent dectoloii of the Supreme (’otirt of Alls'rta 
the ('aiiadtan patent to Warren ftrothers for tbe 
wearing snrfuce of strwt imvennsit. known as the bH\i- 
llthlc iiaveineut, was sustained Tbe case nrow- over a 
paving contract In the dty of Palgary undertaken by 
the t'anadlut) Mineral Itubts-r ('omivany. Md , In which 
there wns practically no qiuwllon as to there having 
been an. Infringement, and the matter l>efor<> the eourt 
WAS ns to the validity of the patent. No Ns.lld, vvhleh 
is Identical with 1' H Patent No 71*7,1506, and this was 
ftilly sustained by tbe court This is tbe first case 
uiidtT tbe Canadian iwteiit, hut the Ciiited .States patent 
has been sustained In several dtwlslons 
Anotln’r declaloii that has n-cently Ihsmi rendered In 
relation to this pavenwnt was in a case w-her<j tbe city 
ot Rtwhestor bad specified this jMvenient, a i>r<xs*edlng 
which it was claimed was prohibited by the charter. 
Tbe court decided that this was a distinct "kind of 
pavement” and was not "a rwrtlcular kind, make, style, 
or brand of matertal" which could not l>e siieclfled 
under the charter. 

Hoai»«itode Fire Extingnkhera" 

I N many sltnatlons. esiiectally in rustic localUles, an 
nbnndanoc of hand greiuide* tor extinguishing fire Is 
a very neoonmry pveoautlon. Many persons who hesi¬ 
tate to provide themnetvm with sufficient store «if these 
because of the Mpenoe will be glad to know that tiie.v 
can easily be manufoctnred at home at a trifilng cost 
A late number of L» NoXare give* three new luexiwn- 
sive tormnlaa tor WHltiona which make excellent gren¬ 
ades when idHced in mineral water bottles, which are 
easily broken when required. 

Hoguard grenadra are fioaks containing not quite a 
liter af the tollowtng solution: 

Calclom chlorlrt*. IBT srsminw 

Magaestaai chloride. r>n ernniinr* 

Water . 7B7 grenimrii 

Howen giwnades enntaln a scant half liter of tbe fol¬ 
lowing solution; 

Ifartae salt .. . 20n graminra 

Sal amnHHtUe... SO arerames 

Water . 710 grammi-!! 

The sfehwenherir '‘Xtoulb ,to Fire” grenades contain a 
trifle IcM of tha toUowing mixture: 

HsitM sott. ec arammci 

Bolvajr Hit .. IT Rrammsii 

Water .... 92H sranimcs 


A Nml **Q*i Oto awi CM UBder.’*—Patent No. 
l,18fi,82r to A. Ftooah of Pittsburgh, Pa., pro¬ 

vides * repalrtlMta’a trade whloh to adapted to receive 
a rapairauA und Idx tools and to low enough to roll 
twdsr M ahtookd^te. It also has a oonvonient head- 
ri»t MmA It deaiirBod to add to tha oomfort and faoUltato 
ttto worie of tbe npainaan. 
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(HarnBpavhtmt 

[The idituiH UK lint 11 ifpiinsiblc /t>» ntiih iiK iitu rnadr 
ill the (oircKpondt'iui <olumn Anonymoun lominum 
cuHoiit mniuit hu tonstden'd, Out the luimca </! (une- 
apundent* will he withheld wh( n an dratiid ] 

Rufus Porter, Founder of the Scientific 
American 

To the Editor of the Scientifu- Amkku w 

My uciiuaintancc with Uiifiih Porli-r began ii eoin- 
paratlvely short time bcf(»re tils de.itli 

In 1871) I was ruimliiK u printing olflee In .Meriden, 
Conn, and a man iume in om* day, siiri HHkiMi iibraii 
some prlutlng which he wantt-d He lind a tldrlle bng. 
lUid a fiddle in It, and I Judgeri him to l>e one of lire 
oid-lluie fiddlers and danec musters. 

He M(H>me<l mlvaneed in .vears, and yet not an old iip- 
lieurlng or an oirl-aeting man I would have plutssl 
him at about (t'S to 71) years of age, instead of the HO or 
no which he aetualli was He was of iinslluni height, 
not over 5 fe«*t (1 or 7 Inelies, 1 Jurlgr', eyes of light blue 
or gra.v, as i rt'meniher them, not rispilrlng glas.ses, ex- 
eept for reading. Tin* general Impression that he gave 
was that of sturdiness 

He had evidently a vvell-stonsl mind, anti was an In¬ 
n-resting talker on tlu- suhjer is of r onveisatlon whirh 
came up in onr Intel view 

Such was Hufus Porter, founder ot Iht- SciFsTirie 
Amekican, n typlea) Yankee of the old sehrsil. om- who 
<s)Uld turn his mind and hand to nian.v things 

He wuiiUsl some iirlntlng to us<-, and us hr- was luek- 
iiig money, he'wantrsi to make an evehange of some 
service lie (oiihl render lo paj for It, and feeling an 
Interest In the old uiuii, I allowtsl him to paint a sign, 
and did him the printing he wanted Afterward .he 
came again, and wanted to exiliange a fiddle and a 
spy-glass for som(< more printing 1 a(s omimslattsl 
him, and kc-pl them for more than a do/,en .veins after 
ward I was told h.v some one who knew him that 
Porter never usisi the ears In his Inivels, liut aivvay-i 
trmigeil on fesit to his desi Inal ion 1 think that he 
would haw- tired out many n vouiiger man 

It imi.v he of Interest in tlK-se days of the automolille 
and its trememlous developnieiit to know that Unfiis 
Porter was working on the jdaiis of an aulomolnle, 
and was pluniilng to form a eompunv to maiiufaeture 
lh<- same 

He showisl me the sketi h of one, neatlv drawn on 
hrowii or huff ilrawlng iiais-r A steam carriage, he 
(Sibsl 11- The plan was that of an ordlnarv larrlage, 
with a holler plaisst timleni(>Hlh, and using oil as a 
fuel Tbe engine was of the roNiiv prlnelple, wUh 
chain drive 

Hvii'h was Ids oulhsik at his advaiMssI agi- 
In the uou-nllllzatlon of his iapiilillltli-s the world 
Hufferevl an (ssmonile kiss Hv- ought to have had a 
conservator over him In the sliais- of a mptain of In 
dustry, or of some sjiidli’iile, who would have kepi 
Porter’s fertlh- mind at work on new Ideas, liaekiiig 
llH-in up with lujillal and linslm-ss push, and then the 
world would umlouhteillv liave lieen the galni*r 
Hkhuid M Hoi 

In strong eontrasi In linfns Porlei was another man 
whom 1 mot alsmt throe .voars afti-i nns-llng Porter 
this was Ulohurd M lbs-, head of the grout printing 
maohiiiery firm of It lbs- A Co 

Mr Ills- (-amo liilo fnino hv n-ason of his noted In 
veiiltoii of the Iv|H‘-rovolv Ing printing piovs ahont the 
time of the loundlng of the ,H(ir\ni,jc Amkkkan Ills 
main jmtent was Issviod In 1S44, the .vear jirovkais to 
the fovniding and another Imisirlant one hi ls-t7 As 
I reim-iiils-r liiiii, ,Mr llis- was a hiiiuII man, prolaihly 
not largi-r Ihnn Itiifus Porter He altnliMsl fame and 
fortune, Porter illd not, vi-t 1 am inelined to think 
that the latter was fully as rlehU endowisl nieiilally 
as the former, and even more so In jilivsleal toughness 
Mr His- whs liriaight np In a husliiess of whn-h he 
iMsHUie the head, and in It he s|H-nt Ids life lie made 
a remark whk h uiaj Is- eonshh-nsl us an epitome of his 
life-work ill eiaitrast to Porter's In onr eonversHtlim I 
expressed my doulits as to the prolmtilllty of miieliinery 
bebig ever built absolutel.v js-rfis-t Mr IPs- delllier- 
atevl H moment, and then said, “tVell, we try to get down 
u little elosc-r, a little llm-r cm h year, and we think that 
we do It ” 

Mr IPs- gave to the world Ids liest, and was an 
ts-ononile Muis-ess The (s>neeptlon of Uufns Porler- 
a Journal fur the dlfi’iislon of selentltle knowledge - was 
a rich eoms-ptlon for humanity; by tin- lalsirs of tlnas- 
who i-oiitlnmsl tbe Hi lENTjrio Ameuican this one pro¬ 
duction of his was redeemfsl from failure, and has Im-cii 
a splendid eeotiMnlc snets'sa. 

Hartford, CtHin Uu iiakd .\twateb. 


In a patent, 1,137,S9R, Nowell T. Fogg of Sanford, 
Me., dlsi'Usves an apjiaratus for thniwUig the lays of 
HuoUght into the throat aud surrounding parts for the 
imriSKk' <if killing bacteria which may liavc accured u 
lodgment therein. 
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A Mercury-Vapor Engine 

Increasing the Efficiency of a Heat Engine by Employing a Liquid of High Boiling Point 


'T''0 UIP layman the word tkermodi/namir» auggeaU 
1 Bomethlng ahatruae, something perhapn remotely con¬ 
nected with practical thlnga. Vet one of the funda¬ 
mental concUwloiiH from the principle of thermodyna- 
mlcH la as Intensely practical aa It la unexpected The 
maximum elBclency of a heat engine working between 
a temi)eralure t, of the holler and t, of the condenser 
h. wholly Independent of the working auhstaiice (steam, 
hot air, gHHollne, etc 1, and dei)end« solely on the 
temt)crature« (, and It Is a common fallacy, among 
persons not well versed In Um'sp things, to suppose that 
for an engine working at a low temperature (as for 
example In the exploitation of the sun’s radiation) 
some volatile suhstam-e, such as ether, would offer ad¬ 
vantages over water As already staUsl, this Is not 
the case, the efllcloucy is wholly Indeiamdent of the 
nature of the working suhstance, given a stated tem¬ 
perature of holler and condenser 

Yet Mr W L R Emmet, working In the research 
laboratories of one of our most progressive Industrial 
enterprises, has recently spent much time and effort 
developing an engine which uses the costly element 
mercury In place of water In the holh'r How Is this 
to be harmonlssed with what was said above'* The 
explanation Is simple enough It Is true that the 
theoretical maximum etflelenc.v of a steam engine work¬ 
ing between, say. 077 deg Kahr (the boiling (lolnt of 
mercury at atmospheric i»ressurei and 100 deg Fahr , 
wcjuld be exactly the same ns that of an engine In 
which mercttr.v vniM)r tiwik the place of steam f)ut. a 
steam engine working nt Miich tom|a>ruturea would be 
Impracticable, owing to the eaoraious pressure to whieh 
the boiler would l)e subjecled A inemiry vapor engine 
(HU Is- anil lilts been, liiillt to uork etTecttvelv at the 
high temperature stated, .^nd the higher the boiler 
tenijierature, the greater the efiletoncy 
To recapitulate, the nature of the working suhstance 
has no ilirtvt InOuence upon the elHcleiicy of the engine 
Indlrecdly It affects this efficiency. In so far aa It deter¬ 
mines, owing to iiractlcnl eotialderatlons, the temiiera- 
ture at which the engine can he worked 
This, then, Is one reason for Mr Emmet's labors In 
(terfeetlng a mercury vapor engine 

Rut there Is another |«)ltit to he cnnaldered The 
steam engine, as eommonly ofierated, Is extremely 
wasteful In one particular The comhustlon of coal 
furnishes a temiierature of some 2,700 deg Fahr The 
profier conditions arc, theri'fore. presented for otitaln- 
Ing n high thermodviumilc efllcleuc} Hut owing to the 
tiroiK^rtles of ateatii a large nmount of heat muat he 
allowed to go to waste through the stark, and, though 
a temperattire of 2,700 deg Fahr Is available In the 
furnace, actually only about flOO deg Fahr (using 
a superheater) can, at the very best, be made use of In 
the cyllndi'r Now Mr ICinmet doea not iiropose to 
work his mercury vafior Indeiteudently, but to inter¬ 
calate It l)otw(«en the furnace and the steam boiler, ao 


fur lintii«iUnt«l 3 iletertlng auv failure In aurli prevention " 
Mr Emmet then goes on to discuns the dlaadvantagea 
and the advantages of mercury for a heat engine. 

'•The (Uaadvantagee of nierrurv for auih a process are' 
First, that tt la very expensive. O'* eost being about 60 cents 
per pound Hciond, that It in poisonous and Is capable of 
pervading the atmosphere In a very dnely divided stats In 
the neighborhood of places where the vapor can escape 
Third, there are rertsln dimcultloa In confining both the 
vapor and the liquid although these, with proper methods, 



Fig. 1.—-Diagrammatir view of apparatna to gen¬ 
erate power. 


1, mercury vapor boiler, 7. heater for liquid mercury, 
H, roiuleuser Isillor 0, superheater (ateam) , 10. steem 
turbine. It, feed water eeouomUer , I.l, men ury turbine, 
21. ateam turbine condenser. 2d, electric generator, 24, 
men urj vapor pipe 



that all the advantageo* of the steam engine will be 
obtained as before, and tlie additional imwer furnished 
bj the mercurv vnpor engine will be a net gain 

Whether the tyi>e of engine (leveloixKl by Mr Emmet 
Is destined ultimately to tlgure prominently In Indus¬ 
trial oiK'ratlons Is iverhaim nt the i)resent moment some¬ 
what open to doubt The prosjiecf seems fairly promis¬ 
ing, as will be soen from the description given below 
in any case Mr Emmet’s engine presents many features 
of the very highest Interest, owing to the jvecullar con¬ 
ditions which have been faced and the Ingenious man¬ 
ner in which the problems Involved have been solved 
The mothcxl applied In his pris'ess Is described by 
Mr Emmet In a ftaiver read before the American Insti¬ 
tute of Electrical Engineers, ns follows 




cred, ami the steam producisl Is usi'il to drive other tiirhlnca 
or for any other pun>occ This rondenalng boiler la prefer¬ 
ably plsred at a level above tlie mcjcury boiler, so that the 
rondensed liquid will run baek Into the mercury holler b* 
gravity without the aid of a putnp Hlnee the nierrurv vapor 
Is much hotter than the steam the gaiea will normally leave 
the meriurv holler at higher teinp,'rali]rcs than they have In 
leaving a steam holler 'Io iidlire this exiesa heat In the 
gaaea, It la propoeed to lonvev them, first after leaving the 
mereury lioller through a heater whieh raises the returning 
liquid almost to the Isillltig )iolnt seioiid, tiirough a super 
heater which superheats the alenm delivered h.v the londens 
Ing iKtller, and third, through an i eonomlier whieh heats 
the feed water for the eondenatng holler and so reduces the 
gases to the legist practicable Bue temperature 

"By careful study and cxpenmental dcvelopraout, maana 
have l>»«n devised for reduelag the amount of mercury 
leisl, for etfcetlvcly provcntlng Its loss or dissipation, anil 



Fig. 3.—Second experimonta] merenry boiler tube. 


"Mercurv s advantages ns a tlierroodyoamlr fluid for the 
purpose desired are many FIrat, Its boiling polnU at daalrad 
pressures are convenient Ueeond. Its high spootfle gravity 
makes possible the nt gravity feed, aealtog of valve stema, 
etc, and centrifugal aeallng of tnrhlne packings Third, It 
Is iwmpletAly neutral, at the temperatures mad, to air, 
water, iron, and eucb organic aubetanres aa It may com In 
contact with Fourth, it cartlea Bothlag Is aolutloa trhieh 
can adhere to or affect haatlng surfacea, coaactitMitly tbe 
Interior of boiler la ahraya pwfeotiy clean, yitth, tU eupur 
density is so high that it gives a very low ipoUtlBg valodtr. 
and consequently a very almplo type of tarbina can ba Band. 


Sixth, it doee not wot the anrUco of turbine Uadea and *on- 
suqnently glveu apimretitly no aroalon, Hevantti, Ita volume 
■t conranlent roadenalng tomperaturas la auob that tt ean 
be used In turblnee without eKceaalve bucket heighfli. One 
of tbe greateet limits of design In ateam turblnaa la tbe large 
area reqnlred for the alllciont discharge of tbe iow-prtaaare 
steam. With mercury vapor, this difllcuUy does not exist, 
Eighth, delivering Its heat at the teippeMture and in tbe 
manner wbiota It does, the cobdenaing boiler In wbieb tbli 
beat la used to make steam Is very anaall and simple aa 
compared with a steam boiler. Steam boilers transmit an 
average of about 0 watts per sqoare loch witb an average 
temperature difference of about 1,100 deg. Fahr A larfkcn 
condenaar tranemlfis IS watts par aqaare Incb with SO deg 
Fahr tomperaturo difference. The mercury boUer la about 
equJralcBt In djmenslooa to a eurtace condmeer, and since 
there la no high temperature involved, tbera arill be no poaal- 
blltty of aeallng 'or burnlsg. Blgb tamperatura, aaequai 
dlstribntiea of beat, and the Drrcealty for large beating aur- 
face constitute the principal dUBcultlea of boHer eonatructlnn 
All of these are overcome In this method of making ateam.” 

Ab r^ards tbe economy to tie gained by bla procene, 
Mr. Emmet remarks: 

“Before entering into the details of expertmeata or of tbe 
methods by wblch It la hoped to accomplish these raeuiU. It 
may be well to state the degreee of economy which abonM be 
accompHsbed if this development succeetlt. Aaanmlog beat 
dellvrrlra to surfaces exposed equal to those In ataom hoilsri 
under equivalent eondlttons of temperature difference, gas 
valocHy, and radiation, and assumlug a turbine efficiency 
equal to that of ateam under equivalent 'velocity condltlona, 
tbe calculation ahowa that In an efficient modem power ata- 
(lon the same smount of steam cun Iw delivered to the 
turbines at the same superheat, thus giving the same turbine 
output, and that In addition about <HI per cent of the power 
so delivered ran lie delivered by mercury turbines, tbe fuel 
requlri-d Iwlng only about 16 per cent greater than that 
which would be used with the steam ulone Thus the gain 
in cipaotty of an existing station would be approximately 
(IH per v'snt and the gain of output per pound of fuel would 
be about 44 per cent This calculation Is baaed upon a 
mercury vmpor pressure 10 pounds above tbe aUnoepbere and 
a vni'iiiini of 2S 6 liiihea at the steam turbine outlet. 

"About 10 pounds of mercury would be evaporated for each 
pound of steam produced, the steam pressure being abont 
175 pounds gago, superheat 180 deg Fahr., and tbe final 
temiierature after gas leaves economiser being abont 300 
deg Fahr The vacuum In loth steam and mercury tor 
bines can be maintained by the aaine atr pump, bmuhm being 
■imploywl to separate all merenry vapor from tbe air In a 
suitable cooler 

“BxperlnmDtal dau Indicate that not more than |10 worth 
of liquid BveiTury per kilowatt output of mercury tarblac 
win be requited for such a procest, aad 11 la probable tbit 
with suitable errangemeots, this amount can be conaldenbly 
reduced Tbe general application of such a proeesa would 
require Immense quantities of mercury, but inquiry baa Indi¬ 
cated that the soiircw of supply are such that tbe largeat 
conceivable demaml for such a pur|>ose would not perminantiy 
Increase the price ” 

Mr. Emmet theu proeesulN to dmwTlIvc bla Biepcury 
holler; 

“With a view to devoloplng a design for a mercury boiler 
which would produce tbe vnpor with the practicable methods 
of firing without rieatru<ilvc temperatunw In tbe steel and 
with a small toul amount of merenry In nee, it baa been 
necessary to do much experimenting to determine tbe behavior 
of mercury under boiler conditions Tbe ronatructioB of the 
boiler as finally developed Is sbnwn by Fig S, and tbe ex 
porlmentel unit used to determine lU charactartsttes la 
shown by Fig S 

' This iKiller In made up of a number of beating units, each 
conalstlng of an upper and a lower header which are con 
nected together by curved flattened tubes. Tbe flattening 
U to reduce the space which muat he fliled with Uqnld mercury 
without diminishing the surface The curvature Ig to pre¬ 
vent mechanical ntratnn through unequal expansion censed by 
Irregular beating These flattened tubes are connected into 
the headers by acetylene-welded Icrfnta Tbe tubes are flrst 
welded from tbe Inside Into rhaunal-shajwd pieces; these 
ctuinnels with tbe set of tubes connecting them are then en- 
nejled so as to rslease all atrolna Incident to tbe Welding 
After annealing, they are tested with blgb-preseurs air, auit- 
nble clamps being used to conflne tbe air In the channels 
These channel pieces ere then welded to etoel headers eo that 
the whole unit hseohieB perfectly tight and capable of stand¬ 
ing a high pressure The hradera of these units temlnata 
In taper noaalcs, which fit Into taper holm In the boa hnadar 
at the bottom and Into a vapor cheat at tbe top. A eurMd 
liquid duet connecte the vapor cheat to the bottam header 
nt the hot end so that tbe heating uBtin Which are exposed to 
tbe giwatoet bast receive tbe most direct supply of Uquld 
In these hot units, a larger Internal space wW bq .Allowed 
than In tbs unite which occupy the Cold pert of koUer, 
so that tbe colder part will, not carry an unneeetM^amount 
of Hqald 

“The nrrangements of the tnrWiie hare hewn Improved as 
the result of experience The fleet turbine arranged was made 
from an old experimental steam turbine, and had many taints 
wblch were difficult to keep varaum-ttpht. The MW ■xperi* 
mental turbine has only one taint, amnged la a puuiner 
wblch has been experimented with and which wtU avoid 
leakage 

"Tha oondanalng boiler used tu the experimnc noer in 
preparation la made from a atandatd biihlpMMnM tmi 
haater having a water spape at tita top and Aotto* MU(Mt*d 
by tqbae la the manner custoatartly mm 4 in ntdi 4ertca». 
This heller has apparently weeiied eattaeaohiM^ aad prMpMd 
steam from merenry vapor ip tbe Agpartiif It 

net, however, eoneUtaied a fOltaUtt Agalffh M ^ 
alsne the tempwatuta dtffecwaeiH .Wppee .a. p|i«lv Mtag 
expanded Wbe eheeta. It ie ntai tm A* 

one end with concrntrie cttoolnttah aftae tbe ffiMMef tCffM 
NichobtM hollar wffi afford the ameC MKMtatMp; diiMhpi 




39 ; mo 

tof wpb «iud<iniiAr)i. Btace no Tlnlent temperntur* 
wtll oxirt. it l« IwlloTed that ttuwp condeoalnc hollara can he 
Bade prartlcall; frea from deterioration and entireir free 
frwn laakade," 

The Ksahmir Shawl Indiietrjr has not only declined 
Since the days of our grandmothers, when It gave em- 
iHoymeut to over 60,000 ixHiiiIe, but has also sadly 
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deteriorated, according to Consul Henry D. Raker, who 
has been writing a scries of al)le and voluminous re¬ 
ports on the commercial and economic conditions of 
all parts of the Indian Kmplrc France was formerly 
the lH>»t market for these shawls, niid the Industry ex¬ 
perienced Its greatest setback from tlx' calamities at- 
teiidiug the Praneo-llenuHii war. Many of the best 
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shawl weavers have left Kashmir and seltlisi else¬ 
where, while others have taken to ear|s-t inaklns or 
embroidery Fieiieh iiatteriis and new colors, su(h as 
inaKeula, are IickIiimIiii; to iirevnil over p’miltie In 
than designs and eolois, and the goods aie rathei 
cheajt and showy Instead of Is-ing real works of art 
as heretofore 



A MERCVBY-TAPOR ENGINE 
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The Heavens in June 






Studying the Acceleration of the Moon 


I N rcrtalri ttranoh*** of aatronnmlcal miearch therp 
hiiH Kone oi\ for cputurVen ft rivalry In'tween Hn> oli- 
H( PMT and flip mutbfituattelftn, wlilch I’rof. llrowii of 
Ytilp liftN wl'tllj coiuiiartHl txi thp coutowt bpfwepn tlio 
niitkprs of chuhoii and armor-pUite. The muthomatlcaii, 
pijulpticd with the fimla of modern mialyala, utlpiupfa 
t j forite HU Invulnerable theory of the matter of aoine 
heavonb laxly—for example, the Moon—while the oh- 
Norver, to teat the streontU of the thv'oretlcal coiiptrue- 
tlou, linttera at It with an ever-urovvliiK artillery of 
obNprvalioDul facta. Uut In thla friendly content the 
otmerver Ima a (treat advantaae, In ITof Itrovvn'a 
phraap, he hna ‘‘a (tun whvwe jaivver IncrenacH wltti the 
time ” However niTurntely the thiwrist may calculate 
Utp future coiirm* of the Miain, knowlnt? imly that at a 
(dven time It vvaa In a tvrtaln poaltUm and muvln(t In 
a (riven direction and at a (tlven rate, he must dei>end 
upon observation to tell him what this poelllou and this 
aix»ed was, and It is clear that, the lou(ter the Interval 
of tlUM' over which our olatervatlons of any moving 
object extend, the more accurately we can determine lt» 
rate of motion It la for this reason that 
the frwv ancient ohservations of the Moon 
vvhleh have eome down to us, thouirh made 
with the unaided eye, and very roughly, 
arc still of Imiiortance If hei motion 
were e\actty uniform, after cornnilon 
for Ihe well-known jierlodlc •imsinalltles" 
which set her alternatelv forward and 
backward at regular Intervals, If wmdd Is- 
possible to work out Its rate so ut'euralely 
from the telescopic observations of the 
past 150 years that we could carrv it hack 
to classical limes and eompnlc her (sisl- 
tloii then more clearly than the observers 
of lhaf day emild jHisslbly have observed 
It Hut, as a matter of fact, tlu' Miwin’s 
motion shows a small but undoubtnl "st'r- 
ular acceleration,” wlilcli means that, 
from century to ceiiturv, she apiK-ars to 
move u Iltih' faster In Hie slcv, The effect 
In anv one lifetime Is verv small The 
length of a nionlli (measured by the 
Misin's motion uimnig Hie stars), vvhleh 
In IIKIO was ‘27 days, 7 hours, -I'l minutes 
and 11 ifVl sifotids, Is steadily decreasing, 
hut II will take .1,400 years to eliiiiige It 
hv a single second 

It mav seem Inerisllhle that so smalt 
n change ean la* deflated at nil, but Its 
Influence Is cumulative, and Increases 
with the H<|Uiire of the time so that for a 
long Interval II Is imisirtaiit Two thou ^ 

sand years ago, for cvaratilc, the moiiHi ; 
was six tenths of a wooiid longer Hiaii i 
today Its average length throughout the 
twenty Intervening centuries must have 
lnHMi three tenths of a stx’ond more Hmii 
at premmt Hut In Hiis time there were 
almost 27,000 isMereal) iiioiiHis so that the 
of this small change lii Hie lengHi of eneh 


By Henry Norris Russell, Ph.D. 

chuiiK<‘ In the length of the mouth which la given aheam. 
The average oDtatanolng dlacowlftnce between the posi¬ 
tions of the Mimtu so calculated and those dcaciihcd by 
the* ancient observora la slightly over a quarter of a 
degree. It la probable that moat of this dlaoordanoe 
arlsoH, not from the eatlmatea of the Moon's iMvaitlon 
relative to the atara, which could be made under favor¬ 
able conditions with much smaller errors, but from the 
difficulty of determlutug the time of observation with 
the very Imperfect means ot the disposal of the au- 
ctents It is believed that the lime between the mo¬ 
ment of observation and the preceding aunact—or the 
following sunset. In case of a morning observation— 
was measured by means of a water-clock, li’rum the 
magnitude of the discordances, I>r, h'otherlngbara con¬ 
cludes that these amall water-clocks, on the average, 
ran wrong by atvout twelve minutes per hour! 

In spite of these dMIcultios which beset the work of 
the ancient astronomers, these few recorded observa¬ 
tions suffice to fix the rate at which the month la grow¬ 
ing shorter with a “probable error" of about one llf- 



loti| (I rliick June 14 
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la now in tMr and iHMttk. infant, 

leea Srdm tM atara wltkto lt» hmritaw 
the mftgninefnt region of the Milky ¥rtiWi>«cn^ 
ftoiM Aqulte endthwatd tbrohfh ttift 

ptoi The gm^ otar-elmida In thla «M<hhortioo4 
na (ax nwre Oght than the IndlvKhull briiAt «lft« Hi 
tbMr vldntty, yet moat of their light eomw tnm am* 
too fiitnt to ^ acM w<tb any bnt the largeat teltwMiMC 
The poawemKir Of even tt amall Inatnunettt. howevet, 
find tmmmenMe line atardMda and Mki^ iMaatfAil 
netmlK and eiaatmi, tvhkdi wlU richly inepay hU atady. 
One ehnter in fMOFtletilaf, between k Seoirpn anil y $0gUh 
tart, le a eidendta ohjeot, even In a Mdrglaaa. 

Bcotfilo Itnelt now fuHr in eigait. with th« tnmp ot 
Ita tall cturrtiw down to the eoathwn hortaon aaA aib 
ward agato, to the dnent conatellattoit U rtow. rob 
lowing the Milky Way upward and to left, we rewih 
Sagittarioa; tbeo,J)wond the etar-elonda, AgnUa; later 
Oygnoa. with Lyra above, and dually Caaeletwta, low 
in the northeast Draco and Um Minor aye high In 
the north, and the Great Brar to fully Replayed in tlw 
northweat Leo to due wwrt and near a#t- 
ting, and Vhgo to higher up, in tee aotith- 
weat Bodtae, Corona, and HeccolM are 
grouped abont the aenlth, and OphlnelHw 
and Herpena are on the merldlaii In the 
Bonth- 

'nw piftiMts. 

Mercury to evening star natU the Sdth 
and morning star after that date. He to 
well vlslhle during the flrat week of June, 
aiien he seta a little after d P, M,, but 
dtoappears In the twilight before the nld- 
dto of the nxmth. 

Venus to a coorning star In Taurna tad 
is now pretty near the Run, rising at S iM) 
A. M, in the middle of the monttk, Juat 
before daybreak. 

Man to likewise a meraing star. In 
Artoa and Taurus, rtolng about an hour 
earlier than Venua. 

Jupiter to in quadratnre with the fl«n 
on the IPth and to due south at 6 A. M. 
on that date He to in I'toeca, close to 
the vernal equinox, and rises about l:tS 
A. M. at the beginning ot tbe month and 
11:80 P. M. at Its clooa 
Ratuni to an evening star In Qfsnlni 
and is very close to Mercury at the begin¬ 
ning of the month, but later falls below 
him in tbe sky, so that ho wUi bo tee flrat 
of the two to be lost to view. On the %tb 
he to la conjunction with the Sun and 
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we calculated Hie Moi.ii'k iHisltlmi ’J.lkHl jet 
lug (his change, ami earning its moHoi 
(iresciit rate, we shuuld go wrong by atsi 
motlcm of the M<k)u. which amounts (r, 
This is more than twlo' the Moon's diame 
not fall to to- rocogntyaxl h 


rs. If, then, 
rs ago, Ignor- 
back nt Its 
It 21,1 hours’ 
1 Vi de(frces 
er, and could 
If g<sHl skj- 


marks wert* near the M<Min, in the shnis* of iielghlmrlnK 
stars or If obscrvutloiis were made at Hie time of aii 
eclitise 

For more than two hundred .viMirs, since the time of 
IIoKf.v. It has been known that tin Misin’s motion i>re- 
Bt'iited this js-culhirlty; hut the dcleruiliiBHon of the 
exact annaiiit of the change to very diffleult 

The latest word upon the subject, laihllshed hut a few 
weeks ago, comes from an Kugllsh elironologlst and 
astronomer. T)r FoHiertiighnm, who has worked out 
anew the results of certain ancient ohscrvalUms, re¬ 
corded by Ptolemy In hto classic treatise known to ns 
under the Arrible name of the Almagest In this work, 
written In Greek at .ilexandrla about 140 A I), are 
rec'orded a nnml)er of observations of (Kx-uKatlons of 
stars by the Moon, or close aW>roaches of the Ahsiii to 
certain stars, with such clear statements of the plaet>, 
vear, date, and hour of observation that there s<s>ms to 
Is* no doubt of their meaning Seven such observallons 
(he earliest made ^ Alexandria by Tlmodharls In the 
\eiir '.Wl H. ('. the latest at Horne In the retgkl of 'rrajaii, 
III os A T), are given by I’toleniy, and If li tMtn these 
Hint ]>i Fothcrlughaiu has derived the vohtfi of Hie 


It D to o’clock Junoar 

NIGHT SKY: JUNE AND JULY. 

t<s nth of Its own arooirnt If only we bad all the 
observations tai which tliey based their tiwn calcula¬ 
tions, we would he toiler off, as Is shown by Ihe fact 
that lltiqiarchns, fully 2f50 ycara before l*toleru,v, was 
able to determine the length of tbe sidereal month (the 
average |s*rlod of revolriHon of tbe moon among the 
stars) witbln two wx;onds of time—that to, within a 
millionth imrl of Its true value—and the length of the 
synodle month (from new Mckmi to new Moon) within 
a small fraction of a second. r 

The ancient olseTvetlons of ecllisres show that the 
Moon's dally motlou, cnmjmred with the Run's, to also 
growing more rapid, but at a slawer rate than tee 
motion oomjmred with the starg; so that the Hun, too, 
must be moving a little faster per day tbrough tbe 
hcavOua than once It did. According to Fotlierlnghaw, 
who snlwtantially conJOrma an older inveatigation by 
t'owell, the Run’s “secular advance” amounts to aliont 
three seconds at the end of a century, whlcU corre- 
siKifuls to a shortening of the year by a second and a 
half every century, 

What the reasons ate (so far as to known! for theae 
singular changes in tbe leugtha of the month and year 
we must leave to be told next month, only remarkliig 
here that, Mnoe we lue the Barth's rotation as the 
standard In all oar meaakrea of time, a minute increaoe 
in the thud required tot Utei roUtloB. i. e., in the lengtli 
of the day, would make tee number of days in a monte , 
or u year smalier, and ao cauae au atiparent decrease 
In Hietr lenirtb, due only to tbe atowlng of ail our doeka, 
Tha Haavano. 

As our map shows, the soet brllUaat part of the aky 


Uranus la in Caprieornaa, and cornea to 
tbe meridian at »:4i0 A. M. in tea mhMte 
of tee month. Naptnite to in dancer, vto- 
IWe In tha early evening at tee begteBtag 
of the month, when he acts kt about 10:8(1 
P. M.. but loot in the twilight before its doah. TAp 
Moon is In her last quarter Just before noon on Um 4th. 
to new at M. on the 12th, in her hMt qtmrtar «t 
b A. M. on the 2(Hh, and full at 11 P. M. on the 20te. 
Rbo to nearest us on the 2eth and fartheat away on UM 
11th. Hbe to in coajonctlon with Uranus on the and, 
JupUctr on the 6th, Mars on tbe Wh, Veaps ofl the lOth, 
Batera on tee 18th, Mercury on the 14th, Wei^uae oit 
the 16th. and UMutu a^lu on tbe 20th. The eonjoiM- 
tieiM with Uramu) are' cloee, bnt not otmaryoWe ftam 
tele part «f the world; the othera are wide. 

At 7 A. M. on the asud tee Hun leartMe lUe CMWtaat 
northmi UeollaattoD, andv In the phraae’ «f tee kllwi* 


MeUtoh’a eomet, teeugh a fine d 


r<A}«!t« 


BWMrth fhr amtUMni observeri, baa dtoappeante fW# 
oar view, to retarn only a« a tetoaoeplc rtljWIt rthte « 
ngalna a daeunatton gt whtefa we can atoy<i«te It. It to 
prohahto that It «aa be fiailowed tetoaoBBteaHy afl thto 
Yotit omA Um s«kt 

■A neat «aaHi, whatltoeovated on Uaj’ IMh'tv Bhtertte : 
at 14 !>9ata, AcBMthw. Ita poatuoa, >nii 
by'ttfleMi wia In o hone ««d 

tkte to’tea wiata8altoB,o« 

<h4ahto# ';) w» rt 4MMl » 4e«n» 
tton of ^ rthtert to 


the date la vrtttog, 

’PrtiHMtrti 







SCIENTIFIC AIiffiRlCAN 

Mliort'ly bp i(t!<ta>l<Hl Id thr dpw bull of tltlM hptUoii It 
1h to be lOiown along with other prevlmi'' wilnraeii 
biTDiw lit the momiulto, fli, mimI flea, whh-li have Imvh 
jtoiertbod la tWa Jourtiul. These are to form a i>ort 
of a new and coninrehenalve military hygleue eshlblt 
UtuettatlMR the <latigerH of Imas-t-bwnc ami other eainp 
(Uxenaea now being BHNembled under the autiervlHlnn of 
Curator WliiNinw. Thin Imuinn welfare exhibit night 
be aald to be the tlrat alt<>mi>t made In a pure Natural 
Rlatoiry Uuaeum to regard man aa after all one of the 
most Impontout anltuaU. 

The model of the lonne, an llluatnitloii of whirl) la 
reproduced, la hdng preitarod by Mr. Matauach, an ac- 
oompllabed preparator attaebisl to the museum, and will 
show tlie luaeot magiil&ed a mllllou times. 



.'fiefiWM MMsAriirm wlmcMiair. 

UmmiH the St»«itk ef Sted 

By Bdbert tL MouHea 

T hu ntAiiafhrturani of a weH-known motor ear have 
Itwt tnatalted In their latmratory a new torsion test- 
lag device for meaaurlng the twlatiug strength of steel. 
There is only one other machine of the kind tn exist¬ 
ence, which is now betog exhU)lted at the Han Francisco 
Bxtmaltloa, and has been purchased by the Japancao 




The novel juirt of the machine fai the autographic at¬ 
tachment, which records In Ink the torsion curve of the 
particular twrt under test. Formerly this meaaur^eot 
was catcnlated more or leas accurate¬ 
ly by an attendant The capacity of 
the uMchlue is two hundred and thir¬ 
ty thousand Inch-pomids. It will test 
round, square, flat, nr Irregular apcf-bnens 
from iH«> eighth of an Inch to two and 
one half Inches In diameter, and up to 
eight feet In length. 

The machine la operated ?»y a variable 
speed motor and two systems of clutches. 

It Is autisuatle and autographic, the bal¬ 
ance weight being aperate<l by an eloetrh- 
dutch, the curve of the autographic part 
Itelng taken on a drum driven througti 
dlffereutUl goarbtg. 

The stiectiaen to Im tested is plattsl in 
{wattUm ill the Jawa of the machine, the 
gearing thrown into mwratlon, aixl from 
this point the human elemeut doi-s not en¬ 
ter, nor Is the machine again toiu'lusi by 
the igwratoe until the broken pieces are 
removed The autographic mechantsm cU^ 
livers a complete curve, showing the exact 
jierformance of the tested piece Uironghout the oper> 
atlou. 

Model of Um Tjrphiu Carrier 

T HK horrors of pestilence, a vermin borne disease. 
In addition to the awful sufferings on the Imftlc- 
fleld. Is the latest shock of tlw iiresiMit KuriHwun war, 
for the dreadful scourge of typhus fe^er lias aln'ady 
claimed thoosanda ot rletlnis In Herbia. This deadly 
IMstllenee of olden tlnu'O, which must be dearly dlstin- 
gulsbed from tyjihidd fever, has almost dlaapiwared from 
civlitsed countries In times of peace, and Is a striking 
exauiiie of the rdatkai between dfonUncig and kootth. 
Ti'PboM tever waa once confused with typhus fever, ami 
when It was recognised iw a dltfcreiit disease 'it was 
named tyiiboW becatise It was like the more common 
and more deadly sooorgo. Typhilb fever 
was formerly algo called "crtmg fowr" 
and ''fail fover,” beoanse It raged so ter¬ 
ribly nnder the nimanltary conditions 
wbldi prevailed in thcae and other ver¬ 
min haunted places. In ew'ry century 
typbua fever has folhmed In the wake of 
armtes, I>ortag the TWrty tears’ war It 
clahiMMl more vlcdtns than did the weapons 
of the conteMtantii. It the terror of 


The Endaden of the Wheel-chair 

7 HEN the whetdbarrow came Into general use In 
Buco]>e In tlie middle of the thirteenth century, 
tt was described as lieing. among other tilings, “a com¬ 
fortable means of transporting Invalids and other iier- 
sons,” and we see In an early iirlut taken from a slv- 
teenth century manuscript, what may, jierhaps, be ii 
protot.vpe of Uiat wheeieil couveyaiice, man-pushed, seen 
on tho Atlantic City Isiardwalk to-day! 

Isiiig antedating the awkward wheeled conveyance of 
the thirteenth ct-ntury, •‘Invalids and other persons," In¬ 
cluding the dark-cy<*d iMWUtles of the Orient, traveled 
more or less elegantly in litters slung on poles and car¬ 
ried liy four la'arera. Due, no doubt, to the lack of 
dignity in barrow riding talnce we are assured of Its 



A twentieth century electrically-driven wheol-chair. 

the UM* of the wins*! Path i hull resulted One c.in read¬ 
ily understand how lielng trundled aroujid in a Hath 
ilmlr would fall to satisfy a era\liig for hwomotlon, foi 
the develojinieid of the niotoi (him seems to him eoiiie 
alKiut not solely as an expedient for nioMiig liuallds 
but also from tin* deslie for the ideasiiie of s|s’eil uHli- 
out exertion. .'Vml so, mniikind liailiig at length grmvii 
dlssntistlol with luilataiiiliis, wheelhiirrows, Sidiiii niid 
Hath ehulrs, we tliid an ailhle in the Jauninl ih I'niin 
for till' ‘J7th of Jul.N, 177t), amioiineliig the liuciilloii of 
the (irst velociiicde 

This swift un<l fearful odilele loiislslisl of a woodmi 
bur rigidly (smneetlng two wheels plactsl one hefore the 
olhci, proiadlcd hy (he rider seated aslilde 
the hai ami pushing against thi' ground 
with Ills feel This rare uiaehlne was 
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Macbtae fw meMoriBg tb« toratenal strength of steel 


(sinifort) the use ot the haiwl-pushml wheolwl vehicle 
of the alxteenth ••entury did not bccsimc ismulsr, and we 
tint] a niversiou to the old-time palanquin in that the 
typical light vehicle of the eighteenth century is the 
t*edun chair 

'This riialr was a imrlable box with side windows and 
II roof which opened to allow the <Ks'ppant to stand 
when entering. It was entered hy a hlngcal doorway In 
front, between the two polea hy which a pair of chair¬ 
men carried It These chairs were often lieautlfnlly dec¬ 
orated, some of the greatest Krencli iiastorallsts eni- 
lielllshliig the panda with the moat exquisite paintings 

Hodan chairs, with the iMea so arranged that the 
ehalr was not tilted, were also used to earry Invalids 
up and down stalm from their lieds to mineral liatlis, 
and in rounection with various baths and health resorts 


wlus'l-clmlr M|i|H‘nrs In ii ilcriuaii luliit In 
b'cldlmus’ /><( '/VrAiriA, which shows an 
ciitorprlsing gciitleiimii e\idciillv using all 
his ciieigi to luisli lilmsi'lf along 
1 liiitr seems to li.nc ( miii' Into cxistems' 
with the lm\(le fiom Hie (y( list's desire 
; as a i oiiipaiuoii ii lads or liixalld who 
could not do a share In Hie propulsion for we lind the 
pleilsunl pasHtne ndiisaled In hu ItxiyiUlIt' (IHSMI) 
wherein is des< rllssl a two-wliwhst wnker (hair at- 
taelusl to u ide.x le 

A dlfTcreiit uspo( I of ehalr eyding ap|s-ars in isilll 
Tills was wlint was known as the "Coienln rlialr,'' a 
siMielous trle.\(le with w lekei IssK Is'llind wlihli a 
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phyotealty and thontlly by the tenrlbto re-, 
tmA £rate HOKoite. I>nrti« ttw OiUoeon 
vilnisit iMiiuibid bofh 'Hw mh«h and 


H w«a duly (dx y«am ago that a Frimeh 
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BHlaryad teM of typtea ttetter hi the Mtweum tkf Natural Hlatvy mt 
Now ITarfc, 


"fllllv meet Hie 1 
• Inner elii les of - 
f the actual moti 
imtura! scspiein 
thcie aji|s-ar(“d In Lunrtnn tt (/fl, ‘‘AVIll yisi 
lileasc gl\e full liistnn tions ns to Iniw to 
dihe an liniilld ehalr hv ehs'lrielly to 
which the following answer was glM'ii 
'•’J'o do Hits H nislor that would dexelop 
iihout a (pmrtcr horw-isiwer would lie n*- 
qulnsl, and this would have to he driven 
hy means of neeuinulnfors Voii wtsild, 

I am afraid lliid that Hie U(s-uuiuhitora 
of rismi In (he (hair. 

I had no means of rss'liarglng 
Would reijiilre an engine and 
I Hiliik (hat yon will ttnd the 
id most snllHraetory way Is to 
hire a Isiy (o push the ehalr” 

This suggestion, liowe\er, was a fore¬ 
runner of the iirestmt da\ electric wheel¬ 
chair, which, however primitive It ina\ 
apitear a c'eiitury hems' Is certainly it., 
marvel of lugciuillv heslde tin* hohhy- 
horses of the past, and would have seemed 
a piece of witchcraft in the days of the 
early wheelbarrow. 

Tills unique \cldcle ts attracting mmli 
utteothin Jiiat now at the San Franelsdt 
and Ban Diego I’anama-lhicKle e\|msl. 
Uoiis where s(>v('ra1 hnmlrcd me In ii|m'iu 
tOuKciudnf un payi Mfl 


iotlld take 


cheuiicst 















Th« bathing water tank car. 


Bathinx train of the German army. 


Mobility in Modern Warfare 

T HK accomi>)ui,\ liiK nuidom iilctnr(>K 
will give worn*' Men of whnf In <ic 
maiided tii the \mi> of niotilllty In tnixlerii 
warfare In rolHiirt, where rnllrond fii^ 
CllltteH are ver,\ nn'iiger and naMs are 
almoHt Imfwsafihle In ainrmj weather, the 
warring amilea ha^e iH'en eonfronhal with 
altmwt ltiHui)er«hle ditticnith'a Motet 
trucks and ia)werfnl iraetois ha^e done 
hernle work lit these einerEt'ticles dtie of 
thes(> tractors, an enonnons Easollne |iro 
Itelled machine. Is sliowti hen-wllli It has 
heeti used hv the Gertuan arni\ foi the 
traiisiMirtatlon of hea\t euiis and tialns of 
RUiM'b wagons 

The hattert of gntis monnlt'd in ar¬ 
mored ears was iihotograidied In Fhmdeis 
and shows how the .Miles are enahled to 
move their artllleiw (iitlekl\ fiotn oni> 
fiolnt to another as (KS'asioii (h'tnatids 
The other two tihofogiaidis are of a 
more )>eac<'ful character, but also ha\e to 
do with inobllltv 

Tilt' (ieruiun artriy litis in use a tialn 
siieclally isiiistnicteil for hathinc, wldeh 
can ki>e)i close]) In touch with the men at 
the front The train eonslsis of a loco 
inothe, tetnler, watei t.iiik eat, three ears 
fitted up for hot haths, and ,s<'\eial ears 
UttiM with separate eomparlmenis The 
lank car coiitaltis ahoul 'J,'IIHi gallons of 
water, and atsiut fifty soldiers lan liaihe 
at a time 

Log Train Locomotive 

G ASOI.INK has displaeed steam nl 
Hrewer l.ake, Maltie, for hnulltig logs 
out of the North Wcssls The aeeoiiiiiuny- 
Ing photograiih shows an luterestlug trac¬ 
tor on sled niniiers, which is equlpissl 
with a eaterjilllar type of jiroiKdler driven 
liy a iviwerfnl gasollia' eiiglno. Caterpillar 
tracflnti Is Ideal for travel through stiow 
Tile machine weighs siwim tons as against 
thirteen or it.or.', wliPh Is the eommoii 



Huge Gerraan tractor need in Poland. 





AlUea’ mobile battery in Flandera. 


weight of the steam tractor. Some Ume 
ago this machine was wrecked by break¬ 
ing through the ice of the lake when It 
encouutereU a triangular crack. The trac¬ 
tor weut to the bottom, carrying with It 
the driver, who was drowne<l The water 
is about fifty feet deep at that spot. How¬ 
ever, the machine was raised and repaired. 
It Is still at work when the ground la cov¬ 
ered with emsigh snow, and can haul 
twenty cords at a load over common roads 
and bad bills. 

Making Electromagnets.—An electro¬ 
magnet is one of the most dlttlcnlt things 
for an iimateiir to make without the use 
of machine tools. To make an electro¬ 
magnet ciillreb hv huml, the core Is made 
of strips of thin she*^. Iron cut to the re- 
qulrcd size and asscmhlcd. A spool Is 
made from she<>t nine hy tracing out a 
figure thal will fold around to make a 
square section to envelop the core, while 
the font ends are Is-iif <mt at right angles 
to form the HiMsil flange. But as such 
llange Is incomplete, it Is reinforced and 
also insnlaled h\ a heavy cardboard split 
WBshi'r which Is fitted on Wood ahould 
always he avoided on account of breakage. 
The main part of the sissil can be Insu¬ 
lated by a papei w ra[iplng .Such a lamin¬ 
ated magnet has the advantage of being 
flexible, and the isiles can be spaced at 
different dlslauces aiMtrt. 

A Novel Bail Rolling Toy.—-Domenioo 
Roni'otu of Chicago has patented (No. 
1,132,796) a toy in which doll figure are 
seated one at each end and one at the mid¬ 
dle of a table and motor meohanistn beneath 
the table operates the arms of the dolls 
at the table end to nill a ball back and forth 
between the end dolls and also moves the 
head of the intermediate doll to cause it 
to apjiear to follow with its eyes the move¬ 
ment of the rolling ball. 



A gasoline caterpillar tractor hauling a log train at Brewar Lake, Maine. 
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drop llKbt« for ulcN'trlc flxtiirro aud dcala more 
ctpocltlly with liupro\dmtitii In the ninatnir 
tloD of a wludlne iiu'ClinulHiii (or tho flHxIblfl 
oWi'trlr cord. Ttiv npparntufl la ao dmlKiu‘d aa 
to Irr eaally and qalfkly inanipulatrd for ad 
juatiiig thr ll«bt t<> any dcsIrtKl ponitkiu 

HE^TKn- I, T V'HABTaEK, lhi» UflS, (>00 
don Wla Thr pri*aont Invontlon la do8lBni"d 
to provide a hryitt-r havltut tho inaxlnium heat 
ItiK rapacity In proportion to the foci con 
Buinptlon A forthcr doaltrn ta to prorldo a 
boater that can l>o utlllaod for clferllvclj ven 
tllatliiK a room or rtHima 

KAMI’ KtIH HA Un Eli S' t'HAlltS- A 
StbifANl 107 47tb St, Now Vork N A Thia 
lamp la more capm tally doalKiiod (or romovablo 







m Hlalu St. Han Antofllwr vjlli. 
main ohjecta In thla caao tib to provUa a do- 
vice which la reaAly appltcablo to any ctoootj 
tank A further 
operable by the cloaet neat for aettlBg the de¬ 
vice and reaillont meaue for ralatog 
when aald seat reaamoa Ita normal pi 

HTOVE—H J HniiiTbaa. 887 E Uaihetl 
Kt, Io>ulK\llle. Ky Tbia Invention relate* toj 
heatluK atuvee, and provldaa aurb a 1 
wherein llio air aapplled to the fuel la 
htiutid. thereby reanltlttg in Kteat fuel economy. 



OHANOS MAKINO MACnim.-^Q, 

MANM. 1MB Berteau Ava,. iC^lehsth III. 
Inventor provldet a maehlse (or nao tiy 
and other peraooa for qnlekly and aeoatottly 
innkiDK ebanae either with or attthlKlt' pm 
In Bccoiiipllahloa ttila uae la iimdv of a t 
of coin uiaKttalura tor rontalnlns atoeki of 


ATTNO HTOVF 


nd lower chan 


tcbdiiia forward!! and lUi 
mounted on tin arm to evtrinl 
lamp belna proiUbil witli u di I 


for tbe llqub 
!■ liquid coffi 1 


WINlniW SCUI’.I'.N - -E Sunm'mi .Itn 111 
Ave L I I'ltJ. N I N 1 Thin Inicntlo 
la dealRUid ho oh to be ri llalib ami efflclonf 1 
itac rcadllv niililHteil I 0 iqH'ii or cIohoiI [hih 
tloti to aliBolutelv |iri m at Ibo entranio 1 
flies, inomjiillo, N or ntbir liiHe, Is ns iraika b 
tween the fniiniH of the Hircons anil the wli 
dow frame anil MaslieM are inoliled 
CtltrET 


wipers apiilnst tbe fans of thi pane ai 

IH MIDIKlKH K J Him v .W7 W 
SI, New lork N Y Tbe i.bjeit here I 
provide an Improved biiinlillller inori eap<‘rlally 
(li-slpneil for use In rooniH anil imKoelated with 
n riidlator or other beatlna iin illiiiii to supply 
moisture lij an ample quiinlltv to tbe surround 
Im! atmospbi re with a view to properly moisten 


IT I IKS 


SriM'ORT 


il Ibe banllua of those plus w 
I11K the plus and ilotbea In a 
the aupiHirt and by a reverse r 


■AN ANIt I’l.ATK Lin’KIl 
iviiTi IL’tt l/iiraliii \vi 1 pjH'r 
I Till aim III tills Invention Is 



CABPwr sTiur. 

metallic strip rerelves a nail or other seiurlaa 
lltiK carpet la plaie tlm strip 
BO as to be riuillly used 011 

aired to place a loverloK 

AHH and OAICHAOK CAN —H Hviban 
111 K nth St, New York, N Y The Invention 
providea a form of can or body wherein one 
aide of the latter Is flat so that tbe cover of 
the ran ran txV thrown to op<>n position behind 
and analnst the flat side of tbe tmdy so ns to 
be out of the way tbe cover belne p, rmnnentlj 
attached to the body of the can Isitli In Its 
open and cloaed iwsltloii, so that the c.ner isn 
not lieromc lost. Injuriid or otherwise rendered 

WAHimOAHD —Ma«t S Kjabl-sTUOM, 110 
K 4lBt Ht, New Yort N Y The object of 
the Invention la th# VovlaloB of a new anil 
improved washboard afrangeil to permit of 
rubblna the ilothe. over the corrugated sur¬ 
face Id the uaual raapnor and to allow of waah^ 
inc tbe clothes whUe in » tub by rabtrtng and 
auction nctlna. 



I deslgllfll t 

lih a I luar 
lied with a 


DKVICK Foil ItHl’I.A 


iioklyn 


t IN 


ri 1 : 1,1 


N y, N y The 


be easily and quickly applied to 
I'ld Kun. whlib will obviate the preaent u 
r him k and fall with the abutting lucmbcrsl 
lessarv therefor, and bv which device the] 
'BcftlnK or ndJuBlIiiK of the recoil 
isllv and quliklv done without uslog any 0f| 
IC other Held pleees of .(lie flattery for abut- 

I,INE AaniKTEU FOR TYl*K WRITER 
I’liATK.N.H J M Fiiaa*. 8.18 CanAl Htn New 
York, N Y ThU Invention provides an at- 
iieiit HdnpIvH] to be added to any usual qrj 
■ntlonal form of typewrtttog machine to 
which the attachment it appUoahie for toe pg^ 



, w psswfw l»«tw A 'IWwW . 

haoUMl ofutotaif. 

tmAA auic*8,-*s, », 4; 

artK M Bchwentonthi. 

Tbia meebaalt® la fWr ww Mt 

daf«4M*Ht or earbeoAtoil -tiv ..etotiv 

tnfu«al mtotaa. Tbs 

Vlan hy tmana of Nbloh aaiMl, Mhil# 

or otoor flltertmi inttoHnl. itKiy .fiejliMM'awt 
tued witlUb tlic basket of to* augor .oap ij a ft tobi ' 
Ud ton Johns to bt «lt«r«tl mop b« fo 

paaa thrsugli this Uyer by toe actJM of «M-' 
force. 

jaillil- ATTACFIMaNT.—C. HwabMna 
|drsaa 0«o. F WUltoma, CodUtoe. Ulpk., «bta 
ottoqiiBH'ot la for use with bauid < or posvar 
drIUa fur convertlDg the drill Into « gtonkT 4*' 
■Igited to operate upon tltalM, pnllaya, oiaA- 
dralK. and like ctrculor «r eyllndrioai hodlMt. 
Wbetpln a support Is pnivldri hurioir msona 
for engaidog tbs drill stoni 1 


OHANOE MAKING MAORINX. 

different denomlnstinns coin illdes for re- 

acks of (olna. on* or two aeta of setting keya 
r setting the said coin altdea according to 
Hinge to be luadc, and an ejecting key for 
living the set coin slides to eject coins from 
ider the stack of coloa 

HEl.r, KINtJINO HKVIOR - n D El,i lOTT. 
inmnkawa. Wash The Invention relates more 
irtbularly to a fog bell. In which a flxeil Iwll 
employed and Is automatically sniiuded at 
edetcrinlued Intervals Tim prime object of 
e Invention Is to provide In aaaoclatlon 



Bin,i MlNOinu DKVirK 

with the Used lull an Indcpi'ndenr 

give a plurality of sounding atrok 
tbe liell In any desired rapidity of 
the striking periods octurrliq; at I 
Intervals 

WATER FIl-TEIl - H U Kli»N7l 1 
Kucnsll Hros., Nevada. Ohio This 
provides a renn>vnbl<> screen that nia 
out and replaied or reaewigl am 
uiechanlHiii In lonm-ctlun with the 1 
ttio filter for preventing loss of water through 
the opening for the discharge of tbe Impuritti 
bv splashing or by capillary attraction Tt 
Alter la entirely sanitary, every part being a 
ceaalble, and It Is self-clesnlng 

DEVEIiOl’INO MVrillNK—t' K NnsuIMn 
nnd K J Itogulle, Minot. N U The object 
here la to provide a device by means of which 
a fliiu may he d<-vetoped. rinsed and Oked with¬ 
out the necessity of toucblng the Sim wltli tbs 
hand It (irovldca a device in which a longer 
film may Im plaicvl In the niocblae in such 
manner aa to Insure no part of tbe oenaltlv 
surfaec of the film coming In contact with any 
part of the apparatus 

TRAP —(i W UoaTHbAND. 202 W Main Ht, 
Lead. H U The Invention provides a (levies 
vbersln a liuldcr is prnvidsd, having 
iiipportlng bait, and ineana for rooslvtug and 
holding a cartridge, and the bolder Is provided 
dth Dormolly active tuecbanloni far exploding 
toe cartridge, the said mechanism being 
mally held In Inoperative position by a 

leased by the animal, when tho] 
animal attempts to release the bait. 

ArTOMtTIC HTAHTINO AND HTOPFINO 
UlOVIfE.-F I! IJAvnapooT. HOA Ooal Hx- 
Rlkesliarre. l*a The tinproraniqnt rs- 
eaiiH for (mntmlllng the <H>rn^o of 
machinery, sud has particular 
meana for automatically ablftiog the 
belt driven machine from the ttgbt to tbs Iwae 
pulley pr Wee t erna, dcpandlag ppon tile maH 
(it jtiatorlal niovtog toward tlm warhloe. 

WHiLL I’liMl ’—o K WuiM, once of (Jntbn 
I’lub of Kouth Africa, Johanaeotong, Roiito Af¬ 
rica. Thla Inventlan has for It# oWwt tp RM- 
- -inexpenalv*. situple and ‘ ’ 



OniX ATTACHMENT. 

lupport to rotate therewith, and a holding hnr 
imuntsd for movsinent on the support radially 
Bitb reopect to tbe drill stout, and provided 
vUh means for supporting a bit or tool for 
'evolution about the sols of the atom, together 
with mechanlam operated by th« revolntlou of 
le bit or tool fur ftwdlog tbe bit or tool 
DRUA, —I leiniDi s. 8»a tuts* Av*„ Brook 
lyn, N. Y. N V The drill has mb arm rotat- 
ily mounted nn a motor, this arm having ■ 
section which la rotatably inouated on the iKvdy 
e arm on an axis egtondtug louitndJnally 
m arm body, tbe section of tbs arm hav¬ 
ing l.earluga on which a spludin Is Joornaled. 

spindle being mtatablo by a belt oonneeted 
srlth the motor abaft and being mavahip longl 
tudinally of Ute axis of Its hearings to carry 
nl secured to the spludle Into operative 
position 

MM'lllNK FOR PKRFARINO IirHilEH-- 
K PoiNTOK, Kngluser, WcstwisMl Works, 
terliornugli. lOiigland TIds machine la of the 
ye In which a Isitch of washsd crude raMior 
subjected to tbe action of rotating Mtdea 
their equivalent arranged In iBlereoiumUBl 
ting chambers Tbe Inventton provrldos for 
• more ready ami effective drying (vr mastl 
tlon of tbe aald rublier and IncorporatloB 
tberewllb of the usual Ingredlciits required to 
adapt It to meet various services 

IDVRIITlHINIi DKVK'H ANH THE LIKE. 
-II K Hsoais. care of HmwDs 4k <’o., 0 War¬ 
wick Court, Holborn Ixmdou, W.C, England. 
The more particular purpose lb this Invsntlon 
Is to provide means rontrolbible from a dlo- 
tanrv by a contrulllog apparatus, dsolgnatod oc 
a Jacquard, In such manner as to dtoplty a 
number of legt'uds or Intclllglldo signs *0 tr 
ranged as to act us a visual signal, the Jac¬ 
quard Iwing adapted for ennUoUtug wUblO 
n-asouablc lliidls tbe charaeter of the aignala 
displayed 

HIHITTLE OHEHATINO MBt'HANlflM.—O. 
a Hakph, Hast tlreenvUle. I-t. This Inventton 
relates to loiana having a aeries «f StiUtUea tor 
simultaneously weaving a plurality of ribbon* 
or other narrow ware. The mechanlain is ar¬ 
ranged to Impart a positive Mod aocurat* move 
inent to the^^shuttle without danger of brook- 



opetaUng strapa. To 
“■to «f * rack IW 


^ «jF wtatRiJwj ticoirr* 

To carry thla object out tkt inwita* '#iiB*ir*ri!^ 









toAr «' mtotoHlni awNMitt <»t,;|dt » ii» H mad at 
«M MIM um totmtt$ th« »tirtdity and 

> » »!■ »- »e- ,pia at Tb* T«aa Co„ IM 8a«m«r «, B<«. 

,“f'T '•*■' Wft KMa. TW» InrcDUoa TvMm to d«vt«<ni 

llpj|i«lM^ itOfcAJI J)|m »a|««««SO« tor Mtomattoally ttoptiiiig raUvoad tnina 
■ Pmt, P. <X .WdMtMD, witen tb» latter run lif eifatit mt at dancer 

.Piif ^4tttliia*<tetl«p ctte rtAte »r laadhaalea)^ ««atact them, it prorldet an arraocement of 
jMKIdllf atevtrtoal derlcea on «acii eacine wbieh may be 

itfim'MtiMblida* are aaiiiinawitly nada; pre- apaMtad b; meaui at drcutti Mnapktod by a 
Mitil drWftoc er atttatfWMIfajl M tfea Iplte aarta* t^inl ral>« or abort coadactara dla- 
«M) flte teaa tsd attoa-fettoUi# at«toN «bey«- poaad atoa« the track 

otjTjfM Nfotiaa tba metioB oRwad to tt« »»ara RAILROAD B A rm T t DflVim—C. H. 
by thp Mia teRen puatog tbenthtwagli. Oooapaaruan. care of Byron KlHett. Olympia. 

-4 rtWiOBtM} OP ARO AJpPABAWd ITOR Waah. The improTeioeot reUtea to railroad 
KAJDIM lilCBFTACLB(L-<-B. A. CtAva, IM aafety devicea of a type anltahle for dring 
•nil Ht, Btoohlya, N. T, K, I, TWa tarea- wnmlo* to operatlrea on board a ntovtoc train, 
Rob falltow to a protoM «t a>alllii( r«e«ptae)w la the eveat of the occurreaee of a iandallde. 
atMt M laitt twttlN aad the Uha, and Man a Miowallde, or other llfea caanatty makloit a 
lacM 'parttoalarly to a pro«ew of thto Uad, aabataatlal dlaturbance la ttie coMllUoo of the 
tthldk ctMtota lit tatyedtidad plaatic laaterUt 
tato a awtd, la eaMdair tiw vlaeoaa nwterlal to 
he ivread tvoa the taner mntaee of Ue mold, 
aod Id latrodndas Said aadar pietmue Into 
the axHd to preaa the material acatoat the 
watte to the name 

MOttOBR CimitfU ICACHINB. —W H. 
toauteM, etM to Jotm WaMyoa Co.. New 
BnwMrtek, H. J. The taraattoa relatee to the 
aMMafdtoare of wall papar. and ite ob>rt U to 
piwtoda a BMtobliu arraaaed to enable the at- 
tondaad to keep the doatta prlotad oe the bor¬ 
der to Mdrtatar with the entttac roll, to laaara 
apetoate oattinc of the tiorder aleax the «oa- 

tow to the tmi^t raiumud bafett DEVtoE. 

WCAMD SDmiimUl VOR CIOABRTTB 

ROX RTAMP AI*l*LTINa MACRIMBS.—J. roadbed More partlcaUrty otated. It compre- 
laAdBA, Habasa. Caba. Thla lareatlon haa for headi a fifety device, controllable directly by 
tta obtocta the prortotna to amaai for aappert- phyaleal aottoo of the laadellde or lu equtva- 
tac the atampa In oBtatretekad reUUon beneath teat, and aaoocUted with oatuhle alarm mech 
oaa to the deUvcry poaittoaa of the box, where natem to warn the operatlrea upon the movina 
the adM la placed to teeatre the atampa; aad train. 

to tmrhto taaana to P^jw**®* mlarecUtor to gAjroTY DBVIOB FOB HAILKOAD TUBM 
* **' ^ ** TABUMI.—J T «HBBH»AN, Bowlina Oroan. 

ptted tharewlth. ij,y, improrement provUea meant which 

nCKSB RRAH CHSCK—a. a, PcnKiMa. win lock a turn table when It la poaltlotHMl 
SS Minerva Ave, Bantod. Malna The aim to reUtlvely to a track to receive a locomotive 
the Invanttoa la to provide certain Improve- on the track and wlUch will automaUcaUy dla- 
menta la plefcer bead cbaefca whereby the vary- 
lag qbahtlea of the cam are lacamaed and the 

aprlna for preaelac the cam la coBonaUd within pt-- 

tha pama. thoi formlaa no nndealrable prcjee- I 

(i_n-rl n n n n n n n 

RROCB88 or AND APPABATnS FOB ■■l■»a mto mto wa a|g|n i 

MAKING BRCBPTACLWB.—«. A. ('iwitia, IM /T 

eTth Rt., Brooklyn. N Y., N. Y The Inven- I if T 

Ran relatea to a proeeoa to roakinr receptaClea |1 f III { 

anch na anllk bettlea and the Hk«, aad more jl I | | 

parttcnlarly to a pcocaaa which coaalata to to- bN ■ m ■ bb e» dip HB a 9 jlBp i 

trodoetoB pUatte matarlal toto a mold. In cane- ^ ^ ^ C-TtoSu 

lac the Viacom material to be apread lato the 1 ^ 

laaer aorfaoa at tha mold, aad to totrodoclac | | 

fluid pudet preaame toto the mold to preaa tha 

roatertal acatoat tha walla of the aame. bapett device fob iailemad tcbn tables. 

WORK TABLR GDARD FOR POWSB 

PRWRBa.-^ W. tlT w 7«h 8t, . ^op block on on, of the track rail. 

New York, N. Y Thia Improvement referi to ^ t,blc la anlooked to permit of 

antomatlc smrda tor aae to connection with rotation of the turn table The enatavtoK 

the wark Uble of pMcbtoE. aUmptof aad , ^^.n of a track and a portion of a 

othm power preaaea. wbmvby the workman la lUmtrating the Invention 

prevented from keeping hU hauda In anch poal 

tlon with reaped to the work that they are FartoiatoB to ■leraa t lom. 

lUbU to toinrod by th« machine In pwfoim pjLM ftrau—H J RirKon. 201 Oentml 
ing Its opmtlon Frnncinoo. Tjil The Improvement 

ADVBRTINiNG CLOCK.—H. Miixeb, 110 raUtea to moving picture projeclora, more cape 
Uraeae Bt, New York, N Y Thla Inveator clally to the flim inagaalnea thereof, and the 
providca maaiM for pro)ectlng to any aultahle main ohjact la to provldo Ulm magaalnca which 
dtatanee and Tormlag to any dealred alae the dlapenae with tha re-wInd of the Him after pro- 
•ImnlatloB of an lllamtoated dock face. He tee^n upon another ap*Kjl now neceaanry to 
proTldet means for pro>ectlDg time. In the mao- prepare the fllm for a anbaequant projection 
Dvr Btated, la a aaUafactory way to different 

dlatancea, and provldtog alao means tor dia- Partadnlafl ta Va b d et aa. 

playtnt upon the dock toce a aultabte adver- cOLLAFSIBLB cOKR.-ti. B Hobton and 
tlaement q H WaaNBR. Ui8 South Main Bt.. Akron, 

PAPKR FRBDINU DBYIOR.—J 1^ Thomp- Ohio The object of thU Invention la the pro- 
aoM, Graanahurff, Kan. The object here la to vision of a simple, strong, and Inexpenalvo core 
provide neckaatom for eonnectton with fbe which can l>o easily snd quickly msoipniated 
priattaff preaa. aad compdalag forwardiag and This Is attained by prorldlng a corn formed of 
recdlrtag MagMiMl tpr the pMated matter, to- a plurality of sections bound together by means 
gather With mechanlam tor teedlag the sheets of flxed snd cxpsnding rings 
from the forwarding magaglM to the pteas, hesilibnt WHERL.--J. F NrrTLa, P O 
and from the press to the melvlaB magaalBe. jobt. Butte, Moat. In thU tosUace the 
the meohanlam betog aatomatle and (laid con- inyention haa reference to Improveuienta In pe 
tootled, alllent wheels, and baa for an object the pro- 

HOCKSIT CtinnBl.—A. "te. C-AMPBBLU Ju., vision of an Improved itmcturc wherein the 
care of I'ampbell-Wate COh JackeonvIHe, Ha. reslUent effect of a pneumatic cuahlon is pro- 

In thla pataat the iavesUon ta an Improramant vided without liability of puacturtog of the 

to pocket cattera, and haa tor Its obJM to pro- cuahloA 

vtde BMchaatam tot ffoiekty aad eaally cotUag (jraDoMBTBR. —W. J BrAOLDino, HH» , 
POtteeta to the Jatabe of wtadow framea, fw. Cleveland Ave, Santa Barbara, Cal The Im , 
raMVtof hataaced aaghea, whtsreta the enttiaR pK,^(.m«ot In thU cate has referenee to devices 
U daht by a ennttodteu movtoff ehato. fo, meaaorlng Inclinations or gtadee with ref- , 

RMalaad RMlMiMteha. •»«»» to a borlaontal line, and haa raforsnee . 

MOtGUCBR ACTH>N.--N. j. WlHttmn, T3T tlon with automobitea, tor IndloattBg the grade 
' Looaiia Rt.. RpdkfoMt, IH. ihraatJoa pro- of the road 

vtdea aa la arhieh Hh hantiaw ta eawsed 8in>FORT —f. h HvAsa, Hrwes st. Brook 
to fftrtka a atrfhd add tmaicdtotely rwede there- lyu, n Y, N. Y The object here is to provide 
from, Wtof pwWWa* fidl VthnAtoa of the ^ eupport tor portable devices aad apparatus 
aUtoip RfaaM paoHde tof earrytoff a note g^d, for tostoore, us beaters tor tar, pitch dod 
whea a hgr 1* heUt de p todatd aCh^ aMklBg a ^ther materials, portablo ketthw. driers, etc.. 
BtrtaR; mu tDaMtotolag a damper oat .nd arraaged to permit of quickly changtag the 

of tmnt mmmnm to mt d*j#*aaad poaWoa OTpport from aupportlag to totding poaltloa 
of m dtoopar to *»t on ^d isee vtrm 

toto Itey te »J«M«d. DIBKCT drive TBANBMIWITONv—w d 

. pABiOSA Addraaa H. L. KarVlA eaecutot of 

Katate of W. D. Paraana deceased, JoUet. 
iMiMRteay, R, R. Xk KMt. The devloe la panlcalarly adaptad tor 
Tff- m» tm wHb aatomobUee or ather motor-driven 
gllltemms vahMes to *hleb Anal drivto of different 


VXaiCLK TlRB.—U. U Lbach, P o Boii 
18, Boamtota, Hawaii. Among tbe various ob 
Ject# of this invanttoa are; 'J?o render tbe tiro 
caalag and the tire both readily detachable 
from the rim, aad also to enable tbe tire to 
drop off tbe rim or at least to be vaelly de- 
Uebed therefrom, when the tire Is dilated , to 


of the tire eucb form that Its outer aurfac 
Irregular In order to Bt the different sbi 
iiicmbera of the tire casing; and to Imp 
rcalatancc agalnat punctures and abrasions 
to provide for enabling the metallic portion 
tbe tire caalag to take up sod sustain 
pressure of the tire due to Inflation tbereo 


FHKDINtl DEVICE.— A Knror, 2 N Koow 
volt Ave.. Jersey t!lty. N J In order to ai 
coiupllali tbe ubjett of this Invention, use U 
made of brncketa permanently attached to a 
abaft or pole of a vehicle, a supporting device 
removably engaging tbe aaid brackets and a 
teed receptacle removably held on the aald 
supporting device. 

WAGONBODY.—J MrDasuoTT, 372 Ver¬ 
non Ave, L I nty. New York, N Y Tbe 
purpose In this Invention Is to provide a sim¬ 
ple, strong, convenient and Inexiienslve wagon 
. body of tbe built-up type wlilcb can he eaaily 
and quickly asaembled Into a rigid ttrneture 
aod which can be need with animal or motor 
J propelled vchiclea 

BRAKE DnrM FOR VEHICLE WHREI.H ' 
I —N. CoaNriau> care of The No Shock Wliwl 
Co.. 1476'Broadway, New Y’ork. .N Y The Im 
j provnment provides a drum with a fleilblc con 
I nectlon between aald drum and the \chicle 
, dririog wheel, provldea a drum with a suit 
. able driving sprocket wheel. and provldea a 
yielding connection for said wheel with said 
drum 

VEHICLE WHEEL ~W L IlowsHn care 
of Hosrard Ihmioontable Rim Co. Trenton 
N J The mala object of tbe present Inieii 
tlon la to provide means In eouneetlon with 
the structure shown In Letters Patent No 
1.031,341. for preronting the ereep of tlie rlin , 
a further object Is to accompllah this result by 


the device, therein shown ai to general 
rangeuent or operation 

VENDING MACHINE — O J lloTAl 
Johnson. N Y This InventloD relatea to 
chines for vending or dlsivenslng newspa 
periodleals, sheet materials and similar 
elet, and has referenee more particularly 
machine to which la provided a movable 
cle support so arranged that tbe dlaplaeoi 
of the articles from the support Is gravlta 
ally resisted, whereby tbe topmost articl 
tbe number on the support ran lie readily 
penned by sHdlng It from tbe next one tl 
under, without tending to displace the 
mentioned artldle. 


DKHIGN FDR A BVDGW—L A MrlhiUAOll. 
Linden N J This ornamental design for a 
luidge eomprlscs a soldier's helmet, at the top 

wings and bolding In Its lH>ak three sprend-out 
pendant balls 

DESIGN FOR A MOTOR CAR BODY— 
Elia N Howb snd Hattib C AbiHauiucai' 
Address the former, »HB E Burnside St . I'ort 
land, tire In thla ornamental design for a 
motor car liody. the latter la shown In three 
views vlt„ a side elevation, a rear elevation, 
nnd a front elevation 

DEBIGN FOR A PAPER IH.SPIAY BOX— 
K niBncBrEl.p, 41« W 45th Bt, New York, 
N Y In this ornamontal design for a display 
box, tbe flgurc la a pcrspv'cUve view of a long, 
low and narrow paper box ahowlag the new 
doslgn 




electrical and chemical experts, thoroughly 
trained to pr«par« and prosecute all pati-nt 
applications. Irrespective of the complex nature 
of the subject matter luvulved, or of the a|)e 
(lallied, technical, or sclentiflc knowledge re 
qutred therefor. 

We also have aaaoclatea throughout the 
world, who aaslat In the prosecution of patent 
and trade mark applleatioua flled to all conn 
tries foreign to the United Btatea. 

Mdhn 4 Co., 

Pslgnf BeUottera, 

283 Broailwny, 

Naw York, N. Y. 

Branch OOce; 
dSS r Bteept. N. 

Wflatatafftote 9 . C. 
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AGENTS WANTED 

AORNTH Profit Hampki OiUd ai)d 

Rllvar 8i«n t4‘tU'in fur front- Ktiii omce wlij- 



DUSINESS OPrOKTDNITIES 



INQUIRIES 





The Proper 
Private School 



Educational Directory 

of 

Harper’s Magazine 

tor It la In Harper's Msgulne that you 
find the announcements of more 
private and preparatory schools snd 
colleges then in any other puhhee- 
tion—the widest, the best, end the 
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B^^“IIAIMMOrn>icrel«. Wiit^forour 
oEitvrBBw 

JiJaflSIrt' of v—v '^ -.li'CTj- 

lutfe on » btoreU Too will bOMZonWwd 
St ooT Iww snd r^markmhU toi’Wf. 

rAOToivv oiMAmmm Ham-* Hmita 

*««>fv.iyounto«irMUl«VOodoir«n WrtUfhto. 

^OUOOV DCFT. M-f7S CMIOAOO 



COMFORT SELF-HEATING 
SMOOTHING JRON ^ ^ 




Buy Motors Direct 




Storing tbe Tonrista* Needa 

iOonoMtd ftxm fmg 4 W>.) 
Improvenent might be made, ^^re are! 
corners and eubby-hoUsa all MM a madam 
car that might be made of service to the 
car owner. 

To this fact the designers are now wak¬ 
ing up. There hee been no Increase in the 
external dlmenstouM of cars; rather they 
seem to be gHtliig Mllghtly swaUer, If any¬ 
thing Tel the amount of space allotted 
the iiasseugerH Is liicreaHlng. Nor baa 
weight liicreasetl. Practically everyone 
knows that the cur of lOlB Is cojwlderably 
lighter than the car of lOM. Tlie move¬ 
ment has been oil toward a reduction of 
weight coupled with an Increase In ca¬ 
pacity 

So, 111 n way, the designers have been 
forced to an ultimate utilisation of every 
jHissllde bit of waste space. The long 
running-boards which are such a promi¬ 
nent feature of long-wbe«d^iaiiO cars may 
Ik- l(k)ked niHm as waate^ itpot^ but the 
dictates of fashion prohibit the ptoclug of 
un.Uhliig on them. Even the spare tire 
now has been relegated to a place of com¬ 
parative olMicurlty at the rear of the ton- 
iicHii. Nothing 1ms ri-mnlm-d but for de¬ 
signers to find a place actually within the 
bod.v of the ear, for the storage of such 
iieoessltles ns are not In reality a part of 
the <-ar Itself 

The pliicing of the gasoline tank at the 
rear with feed to the carbureter b> the 
vacuum method, or b.v pressure, has re- 
lensv-d the simce under the front seats 
I wliere the tank formerly rested This pr<v 
ivldcH a roomy comimrtment But there is 
I the uccompau.v liig disadvantage that uc- 
|cesH to this eumiwrtment necessitates the 
! disturbance of two ikisseiigers And it 
must Ik- remenilH-red that coinforl Is now 
more* than ever the fetich of the modern 
designer 

It Is all Very well to provide risimy 
Compartments that are hard of aceess, and 
it Is not altogether dlHloult The problem 
Is to iirovlde such compartments In such 
]daees that they may lx> Instantly acces- 
slide without the necessity for dhilnrblng 
the passengers And withal, these com¬ 
partments must (H-cupy some span- lhat Is 
not now put to some more mw-ful purisise, 
sucli, for Instams-. as providing "streU-li- 
liig" nsim for the nether limits of those 
wh«t <s?cup) the K<-ats No. we must uot 
enriuil the passenger rismi What then? 

'I’liere Is, for ex.unple, the siiiice benealh 
fh«- Uooilng and Ix-tween the chassis 
fiamc This could hold u nximv rec(-|t- 
tucb- which would lx* easll.v accessible 
simpiv bv removing one floor-hoard In 
somewhat the same categorv there are the 
spac(-s hctwis'ii the running Ixuirds and 
the chassis frame on either side They 
couhl lx- made Into large ctimpnrfmeiits 
Bitdles ill no case are solhl. in the mu- 
Jorltv of cases tliej are mere shells of 
metal luilll on a wood <ir metal frame¬ 
work Then why not ullll/x* this space 
for the stowage of small articles, such as 
goggh-H, gloves, route Ixioks, and so *>n? 

In addition to these Ixxl.v spaees, we 
hav<- the dixtrs to which we can Ivirii our 
ntlentioii In a great many cases, manu¬ 
facturers now tit eommodlous flap (sK-kets 
on the dvsirs, hut still greater use could 
be made of them I.lke the Ixslles, they 
are largely mere shells Why not a tool 
coiu|>artiueiit In each door, with a place 
for each to<dV 

The large space underneath the deep 
cowls with which the modern car la fitted 
Is a fertile field for exploration. Not all 
this room Is retjulred for the feet of the 
ixissengers. We have room Ivere for ai'v- 
erul eiiiilxiarda where the tourist might 
place such lliltigs as are In constant de¬ 
mand. 

And now that the practice of placing 
seats ill what military aulhorlllps would 
term rrfirltm has Ivecome ixipular, there Is 
a large sjiace behind two of the iweu that 
should not Ik- iiermltted to go to waste. In 
Bome oases provision la made for carrying 
Iwo sultcaaes In such compartmenta 

And, by the way, to revert to hollow 
shells of bodies. It Is worthy of note that 
in several cases dealgnera have provided 
for housing the top completely* between 
the body and the framework, when th»- 


wtMtlier la fitw. Ilbta wa^djf te aa ndvuw^ 
that augure well for the 
3^ ewoe btmtlalfe ,- 

which a gnai auuv mad-Mi., 

set generally pennittotl ho ge to iMbMih* 
lOenMaiiy, It la naed to houM aveth tinak; 
But It Is not aiWftys i^a acoeaa^ a* 
Blight he the case. Itodto at the aiile afA 
materially in poratctlng eoaor aeoeea to 
the oompartmenta, partienlaiiy whan they 
are used for purpoaea other than the 8to^ 
age of tires, as ao c^en la the caw. 

The space between the front mata gad 
the division In the car that marks the 
tonneau from the driver's compartmeot t« 
another place where there la room for an 
exercise of Ingenuity on the part of de¬ 
signers. Thla apace might be utilised for 
a coupio of large oompartmeuta with doore 
opening into the tonneau. Tet tow makers 
have made auch use of It 

Not all the waate apace In the modem 
car has been made use of as yet, though 
It may be expected that ere another year 
has rolled around tlvefe will l>e not as 
much as there la now. And these iww 
comixvrtmenta and storage space that are 
coming Into vogue cannot be looked upon 
solely IIS “selling features " They mark a 
distinct advance In the science of motor¬ 
car building—a fact which la being In- 
creaalugly realised. 


Hie Evodution of the Wheel-eluiir 

(PoKrlsdni from page 1*7 ) 
tloD and where thew «re, In fact, the only 
vouveyauces permlttevl on the grounds. 
The battery-driven chair Is becoming very 
IKvpuInr at I’alm Reach and other resorts, 
wherv' at iiresent it fully meets popular 
rwpilrements, The elct-tric is an exclusive 
.chair In that two passengers can enjoy In- 
deiicnilenia- ami luxury together with com¬ 
plete privacy from a iiorter’s llateniug 

The chief feature of this motor chair 
lies In the vitter simidiclty of Its otieratlon 
and the iximplete i-oiitrol under which the 
driver has It at all times. Anyone can 
step into the cltalr and drive off without 
any preliminary lessons or iwiwlblllty of 
accident, whh-h makes It iiartteularly 
adu])ti-d for aiuust-iueid parks and the 
like This Is made |«>SNlhle h,v a {xs-uilar 
( onstnictloii of the nits lianlsui. A small 
f(K)t iKslul uctiinles the hraktiig mei-iinii- 
Isni and the (-ontroller under the floor of 
the (-ar. Ry viirloiis iiressnres on the 
IKxIul the controller can lie oix-rutevl over 
four Hiucesslvr- sixasls ahead Release of 
the )XMlal sets the brakes uutomath-ally 
Twenty-four Indies Is given iis the aver¬ 
age dtstama- which the chair will travel 
with brakes set. 

Power Is provided from an Evllson bat¬ 
tery of 1(1 (-ells having a caixiclty of 1!H) 
nm|x-re-hours The hattc-ry la placed In 
the box like Inchmure at the front of tin* 
(hnlr iHsly A Westlnghousi- 12-volt, three 
eighths hurse-jxiwer motor furnishes the 
pro|K-llljig power. A douhle-reduetlmi, 
chain and sprex-ket gear drive f-omiects the 
motor and driving axle through an Inter¬ 
mediate Jack shaft beneath the seat. The 
s|skk 1 of the chair Is 4.5 to 5 miles [x-r 
hour, just about a walking lUKc. The 
weight of the chsir Is uliout liOO iKmnda. 


Concrete for Churcheg 

13 EINPOItfEI) concrete Is often used 
■^to advantiige In church coustnictlon, 
niii In some jiarts of Buroi»e there are 
even examples of entire buildings btdug 
erected, such as the Cathedral of Pott, in 
Kuaalo Another use k for avldlng towers 
or spirts In order to complete the unfin¬ 
ished church It often hapivena that a 
church remains for a long time without 
towers or belfries, and them are built At 
a later date 

In cirder not to add an undniy 
heavy load on the already extotlug foun¬ 
dation, reinforced concrete bae an ad¬ 
vantage over atone work, and ]s beuMea 
leaa expensive. A good example l» ftnnnl 
In the Cathedral of Tratta, wWdi .wxe iW- 
c«»ntiy oompleted by patttttf an two fitlb 
beifrlM in relnfcaMI cchMata* and tlieto, 
make up a good anjttil|(toto«»^ eN«e#f#- 
wlth the fornwi* jitoa* FoA, . \ 
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70th Anniversary 

NUMBER of the 

SCIENTIFIC AMERICAN 

June 5th, 1915 


ORVILLB WRICHT 



T he Scientific American was founded 
seventy years ago, aL a time when 
the United States of America was indus¬ 
trially less developed than South Africa 
at the present time. Even territorially, it 
was not the same country we know now; 
for California,Texas, and the^reat South¬ 
west lielonged to Mexico. 

During that long period of seventy years 
the Scientific American faithfully chroni¬ 
cled the technical and industrial progress 
which we Americans made. Its editors 
saw the advent of the reaper, the tele¬ 
graph, the telephone, the great trans-oon- 


JulesV'eme depicts marvels so amazing three-soore years and ten ot our existeuee. 


as those which the Scientific American in June a number will appear whleh the 
has been the first to describe authori- Editors hope will do full jusnce to the great 
tatively as soon as they appeared. Who theme of American invention —a number 


would have thought, seventy years ago, which will tr^port us all back to the time 
„ uu -A V ^ when our fathers and our grandfathers stiU 

that with the aid of the X-rays we hu'med candles, when hor^ pulled street 
could look through a man s body; that c&m, when there were no automobile* and 

friend could talk with friend from New when the steam railway was a curiosity 
York to San Francis¬ 
co ; that Niagara Falls 
would illuminate 
cities; that street cars 
would move magical¬ 
ly through our towns 
withoutatiy apparent 
means of propulsion; 
that pictures would be 
sent by wire from New 
York to Chicago, and 
that by means of the 
boundles.s ether a soli¬ 
tary passenger ship on 
a desolate ocean still 
keeps in touch with 
civilization. 

It has been the pri¬ 
vilege of the Editors 
of the ScientificAmer- 
ican to know the men 
whose master minds 
have wrought these 
things, and to hear 
from their own lips 
the story of their 
struggles and their 
triumphs. Ericsson, 

Morse, Edison—the 
whole dynasty of in¬ 
ventive genius which 
has made the nation . . . 
what it is—the editors THE SCIENTIFIC AMERICAN OFFICE 1915 

have known them all. 

Seventy years Is a turning point not only In that people would travel miles to sec, The 
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tineiital railways, the laying of the trans¬ 
atlantic cable, the development of the 
giant steamship, the i>erfeclion of the 
phonograph, the glow of the first eltH'lric 
incandescent lamp, the coming of the 
motion picture machine, the miracles 
wrought by wirele.ss telegrapliy, and more 
recently the conquc.st of the air 

What an age of wonders it has btvii! 
What a transformation has been wrought 
upon the face of the earth! Surely no tale 
of the Arabian Nights, no fantasy of 



THE SCIENTIFIC AMERICAN OFFICE 1915 


the life of man.but in the life of any enterprise, motion picture machine of industrial pro- 
It seems fitting that the occasion should be ^>11 be turned backward, atid the 

commemorated by the publication of a num- nickering film will make you woodef what 
her which will review the progress that the the future will have in'store H so mu^ that - 
United States of America has made in the is wonderful has happened in the past. 
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Hupmobile for Nineteen Sixteen 
$115 Loot in Price—$200 Greater inWue 

These two facts about the 1016 Hupmobile make this the most 
important announcement this company has ever made. 


1 ht. I'Jlfi Hupmol'ik IS price\l .it 511s It-ss th.in our 

I'ns niodt'l 

> et vn‘ h.ivi' gone to gre.ifer lengths th.in evet before to main¬ 
tain the Hupmobile reput,ition tor qi'alit) 1 he nev. Hupmobile 
has twi nt\' piT t ent more poviei. giving a (jiiieker pii.Kup an even 
stronger pull on hills and in siiid. .iiid -.lower running on high 
speed We have made m.in\ relmements throughout thi chassis. 
iricre,i>ing Ihe uu ilit> and improving the workm.uiship everv- 
where Note these mech.iiik.il features Tungsten stitl valves, 
disc ciutch with to hardened steel plates, bron/e shell motor bear¬ 
ings, spir.il bevel ge.irs in rear .ivU . nickel steel ,i\le sh.ifts, vanad¬ 
ium steel m.niile.if in springs, tiibukir propelkr shalt Compare 
these fe.itures of Ihe SU>K5 Huimiobik with .iii> lar on the m.irket 

the lOKi Hu[>mohile maint.uns the reput.itmii of earlier Hup 
mobiles lor ecoiioniv Ihe tot.il rep iir expense of S4,oo() Hup- 
niobiles now m servoe including bre.ik.iges due to.iccidents, is less 
th.ni oik quarter lent per mik Thi lolo Hupmobile will prob- 
ahlv reduce this avi rage I hough twenty per cent more powerful 
the toil, c.ir is .i fit companion tor our earlier models m gasoline 
mile igc tire service, .md oil consumption 

\^c li.ive been told countless times th.it the I'n.S Hupmobile is 
the i isii'st riding car ever built The I'MO Hupmobile is more 
conilorl.ible Ihe uphoKterv is deeper (.jenume high grade 
h.iir ,nul improved cushion construction give thecomforl of an old 
shoe Springs .irt even more Ilexible and e.isv riding We have 
moved the control levers torw.ird to ,idd roominess, ,md ch inged 
their shape to give e.isiest operation Tiroc ire large m (irotxir- 
tion to weight I he lio inch wheelbase cr.idle vou over bumps 
and smooths rough roads 

\\i know vou will be ch.irnud with the pirtect performance 
,mc1 the luxurious e.ise of the lOK, Hupmobile 

I he upholsterv is genuine high grade leather The open bodies 
,irt lined, with no higlilv polished sun.ice exposed to scr,itches or 
niiirs 1 ioor-boards ,md dear ruiiiimg boards ,ire bc-sl linoleum 
flu tonneau IS ric hi V c irpeted 

1 h< IK w bodies li ive a depth ot color and luster of finish you 
have tieri'totore seen onfv m fiiglkst priced c.irs benders, radia- 
toi, .md motor bonnet are enameled bv a new process—beautiful 
and long we.irmg 

The toll, Hupniobik has the f.imous Bijur sxstem for electric 
starting .md lighting 1 his eqmpiiunt is used on some ot the 
highest priced c.irs 1 .itcst imtkoved b,itter> ignition—surest 
.md Simplest built --IS used In our own shops we build the genu¬ 
ine (jolclic oiii man lop md (.olliiis qiikk-acting curtains Five 
demount.it’ll runs, compk tc ek-dric lighting ecpiipment, latest 
and best speedometer, ,m exelusixe de-sigii ram vision .md venti¬ 
lating windshield, Hupmobile p.itented tail light, genuine crown 
fenders, non-skid tires on the rear wheels are regul.ir equipment 
on the 1010 c.irs >011 will find nothing that makes for com¬ 
pleteness iiiissmg from the Hupmobile 


IQ16 HUPMOBILE PRICES 
Flve-RssongerTfnmi^Car. $1085 
RoaHstcT, $1085 • Sedan, $13o5 • Limousine, $"2365 
AllAear Touring Car, $1185 • All-Tear Coupe. $1105 
Se’vcn-RsscngerTdunng Car, $1225 


These many improvements in style and relmements in design 
we give you in the 1916 Hupmobile at S108S for the live-passenger 
touring car or roadster You considered the 1915 car a big value 
at $1200 Compared with our previous cars the 1916 model is 
not (inly a bigger value but it is offered y'OU at a reduction of $115 

We have accomplished these two results so important to vou 
first, bv pledging ourselves to a fifty per cent increase m produc¬ 
tion for 1916, which means we buy Ivetter materials cheaper and 
greatly reduce overhead cost per ear second, b\ increasing our 
factory facilities and improving f.ictory methcxls—new ni.'ichmery 
•ind new processes en.ible us to build better at lowe'r factory cost, 
third, we are confident th.it no car on the market is sold on ,i nar¬ 
rower mirgm of protit than the 1916 Hupmobile 

In -1 word m oui 19i<, c.irs we .ire giving vou the saving we 
effect through reducC'd factory costs reduced materi.il costs, and 
in unusu.illv low protit per r.ir 

For 1910 too, we offer vou a complete rine ot Hupmobiles We 
are now prepared to give vou inv tvpe of car vour needs or your 
tastes m.iy demand —five-p,issenger Touring C.ir, two-passenger 
Ro.idster, All-Year T ouriiig f'..ir or Couf>e, seven-passenger Tour¬ 
ing Car, seven-passenger Limousine, tive-p.issenger Sedan We 
have .ibsolute confidence th.it ( ich of these tyjaes is the best value 
at the price on the market—cert.imlv the best value ever built by 
this company 

All ty pes retain the Hupmobile ste.idv riding low-hung ch.assis, 
all bodies are raev and distinctive in appe.ir.inte, all models are 
highest qu.ilitv in every detail of construction 

In considering the 19l<i Hupmobile (ikase remember that the 
Hupn Motor ('ir Comp.my is one ot the few m.inulacturers in the 
United St.ites th.it have never built a ixior car or h.id an oft year 
Wherever vou go you will hear the Hupmobilt spoken ot .is .1 
car of most unusual value .it its price Tti.d is why 'we IxTieve 
the Hupmuhile to be the best c.ir of its class m the world " That 
creed of ours is f.ict to Hiipmohik owners 

The reputation of quality in our c.irs is the biggest asset ot our 
business And we guard if most jeakiuslv 

So when wc tell vou tfle 1916 Hupmobiles .ire the best cars this 
comp.inv has ever built, and when we ofler you our best cars ,it a 
reduction in price, \ou may well take our word for it that vou 
will make no mistake in selecting a Hupmobile 

But We don't ask you to accept our word .done We do ask vou 
to see the l'il6 Hupmobile—to ride m it -to drive it if you will 

Write for your copy of our new catalog which illustrates and 
describes in det.iil all tfie 1916 cars 

And won't you please .isk the Hupmobile dealer m your city to 
prove to you every statement we make m this advertisement Let 
him show you m an actual merit test that the 1916 Hupmobile is 
just what we sjv truly "the best c.ir of its class m the world " 


PLEASE MAIL THIS COUPON 
HuppMotof CarCompuny, Detwit, ^Michigan i 

Send me your complete catalog of iqvb cars 

o\a'me ___ 

ciddress - City and State 


IlUFP MOTOR CAR COMPANY 


DETROIT, MICHIGAN 
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President, Manager, Truck Buyer 

You stimulate your Organization when you Supply it with High Quality 
Motor Trucks exclusively. You aid your men, and you keep them on their 
tip-toes. Quality machines will produce Quality results from the personnel 
or your Organization. You give your men the right tools to work with— 
they have the tmcks they want and the tmcks they need. Also you elimi¬ 
nate criticism, excuse making, and kicking from your Organization when 
you buy on a Basis of Quality, not Price. 

If you don’t buy the best, if you buy a Compromise Tmck, and put it in 
the usual Organization you vAW get Compromise Results. 

You are a good Strategist when you buy the Best Truck. Your Organiza¬ 
tion can make it pay and it’s up to them to make good. The Right Truck, 
The Locomobile Truck, “The Best Built Truck in America” has 
already made good. Can you afford anything but the Best Truck? 

@ 3-Toii, 4-Toii, 5-Ton, 6-Ton @ 

Locomobile Three and Four-Ton Worm Drive Trucks are available for prompt delivery. “The Best 
Built Truck in America” contains the finest Materials, exhibits the finest Workmanship, and has 
every advantage in Design, indeed, what other Three and Four-Ton Trucks offer all these Features? 


Worm Drive. Right Drive. Four-Cylinder Motor 
with Five Bearing Crank Shaft. Four Speeds and 
Reverse. Full Floating Rear Axle. Front Running 
Boards. Large Grease Cups. Hhat Treated Pressed 
Chrome Nickel Steel Frame. Chrome Nickel Steel also 
for Crank Shaft, Connecting Rods, Valve Tappets and 
Rollers, Propeller Shafts, Gears, Gear Shafts, Live 
Axles. Two lengths Chassis. Wood Wheels Stand¬ 
ard; Steel Wheels extra Three-Ton ChcMsis. $3500 
rt 100 less than the avera^ cost of the leading seven 
Three-ton Trucks). Four-Ton Chassis, $3,650. 


The Locomobile Truck has been designed and developed 
by the same men who produced " The Best Built Car m 
America.” the famous Locomobile Touring Chaissis. Our 
Trucks are used by The United States Government. 
The British Government. The Russian Government. The 
Pennsylvania Railroad, Cities of Chicago, Vancouver, 
Baltimore and Seattle, State of Connecticut, United 
Fruit Company. National Fireproofing Company. Barrett 
Manufacturing Company. Cross, Austin & Ireland Lum¬ 
ber Company. Barber Asphalt Paving Company We 
have deliver^ hundreds of Worm-drive Trucks this year. 



<Ilie LOCOMOBILE COMPANY 
9/-AMERICA 
BRIDGEPORT. CONN. 


SEND FOR OUR 
TRUCK CATALOGUE 
OUR REPRESENTATIVE 
OR BOTH, WE GO 
ANYWHERE FOR BUSINESS 





























Coal Costs by Burning 
Soft Coal Smokelessly 

rs® l^SHSs It is a fact, thoroughly proven, in buildings of 

all types, in all parts of the country, that the installation of a 
toiler ^;jl burn soft coal smokelessly will reduce coal bills. 


UM itf v«iiie ~ cMt iWMidef^ 


Soft God Not Profeifnted Alfl 11_ i ^ 

A dollar spent for soft coal buys more heat 

than the same money spent for hard coal. Government reports 
ispmh^^c^citie.. Themisnowdi^. show that thc anthfacitc coal, ordinarily used in large buildings, 
contains an averse of 12,000 heat units a pound. It costs about 
$4.40 a ton, while soft coal, which costs about $4.00 a ton, 
batter (or the «w> oi anthweite or contaitts aBout 14,000 hcat units a pound. So, buying soft coal 


you get more heat for less money, 

natter of rwJ !art, fegMattoiw agafnat amoke U 


an cMoony forced buOdkig nwnen. 

anMim it watte. It b atm proof that thr boiler 
It not bnrnitig all of the fueland any onfinaaee, 
thenfora, whieh fmhiUU totoke merely inaitU 
that buttdinB ownen atop wanting fuel. 

What En<iR««r8 S«y About Smoke 

HeR •one beating eaghteera any about 

MMibe; ‘*11 nearly perfect coodmetioo bai taken 
place in tbettrebvac of a batter we afe aide toobiain 
an eAdascjr aa tdgb aa t)| pemratj by arhicfa is 
DMMt that M percsBi of At actual beat in fuel 
11 nUliaed. The atber th permnt la a loai that 
cannot be avoided aa It eepreaenta km reaultiog 
from mdiatiaa and gaaM aacaping into the staok 
wbtoh are neoeawy to caoae draft.” 

“Whenever dense amokc iasuea from a stack 
we can aaMy aay that it nprcsents modi of the 
actual beat ralne in the fad (as amoke is nathing 
but partielea of carbon oarrM from the batter in 
gases iuoiRomitly haatad to bum)." 

“TbercfoTW, Mr. Owner is kning a Wg per- 
oeotage of what he oonld save if hla boilar was a 
type that would turn these escaping gases ioto 
beat by bwning them at Ugfa tei^ratare.” 



Kewanee Smokeless Firebox Boil- 

type that would turn these escaping gases into CM arC DlHlt With tWO gfTateS, ORC aDOVC 

the other. Fuel is fed onto the top 
Soft CmI . Better Buy Tton grate and the draft, which is down- 
Anthracite warOj drawi thc g:a 8 e 8 down through 

Dollar for doUar you get more heat by ptir- the fire on the upper grate and over 

™ th« hot coats on the. lower grate. This 

in the neigfaboriwod of $ 4.00 per ton, conuiM buitis all thc beat-giving gascs oeiorc 

about 14.000 heat uniU per posmd. In New York *l.«„ k. mndfni^H intn SmnlcP 

City (very tfoae to hard coal nrinw) an anthracite ^ COnaCnttCQ iniO SmOKC. 

00^ pea Biae. which oonUbis about 1»,000 heal Built lu SiZCS COrrCCtly prODOr- 

tioned to heat from 1600 to 15,000 
a,ow wits per pound more by bu^yi^ soft gnuaic fcct of stcam radiatioH, or from 

coal And in eittes farther from the hard coal ^ r ^^ 

minca the difference is even more in favor of the 2 , 600 to 24,500 square leet ot hot 
pur^ of soft coal. watct radiation. 


City (very dose to hard coal mines) an anthracite 
oosd, pea aiae, which oonlalos about 1$,000 heat 
units per put^ costs almut $4.40. That means 
that iir atanst 40 onrta loss per ton yr>u can get 
4,000 beat unha per pound more fay buying soft 
coal And in cities farther (rum the hard coal 
minca the difference is even more in favor of the 
purdtaae of soft coal. 

Ibete are two reasons, therefore, why a 
baUdiug owner duniid- inataU a boiler which 
wUl bon soft eoal smokekwaly and theae reasons 
apply whether Ida budding U looalad in a city 
enhwaing a Bmuke ardhunoa or not. Fbat. soft coal 


Furthermore, smoke is an in¬ 
dication of wasted fuel—so a boiler 
that can burn soft coal smokelessly 
" proves that it is wasting none of 
the coal. 

Kewanee 

Smokeless Boilers 

are burning cheap soft coal in all 
kinds of buildings, and in all parts 
of the country, anti are not making 
enough smoke to conflict with any 
smoke ordinance — no matter how 
rigid. 

Kewanee Smokeless Boilers are 
not new, nor untried. On thc con¬ 
trary they arc a combination of the 
firebox boiler and the down-draft grate 
construction known for years and ap¬ 
proved by practically all engineers as 
the proper method of burning soft 
coal smokelessly and efficiently. 

Let US send you our booklet ^^Cutting Coal 
Costs.'' Also a Int of buildings where Kewanee 
Smokeless Boilers are reducing f uel bills. 


of bandiing M>d from this atom of (wrbon, thcrck 


than anthnuilte. A givea amount of money spent tor soft cool been only ooedudf of its full amount of heat ptxidi 
buys tnore beat than tbe some aaOBey invested in onthrscite 
And wbm s bottw is InitulW^ burns soft cool smokelessly Burning Soft Ckwd Smokelessly and 

it proTss that It U wasting mme of tike fuel. Economically 


Vsis, y**" ^ placed fui tbe market a type 

im* KJm rreveni.amOKe ^ a«»mplisbea aU of these requiremenU wimiroW}. 

It ti ^bacMety t<k Uasoawmble Sa egg, and it is It consumes soft coal so perfectly that almost no smoke u 

jiiil II liiUKisi^lflti In liHin lairikr The only reuMdykimbufh oil vuible at the chimney and at the some time shows a boder 

of UmUR(M«atHt|4ton»ks|^k^ and thus prevent smoke, effideticy averaging about $0 percent higher than the usual 

CleMtditiyiMislMauithatliil9|WSUltofeomplatecumbusU«», type of heating boiler. Tbe boiler referred to consists of on 
or pts^Tf WftVf of chal,V * (WlpataM^ known os enrbon- adaptation of the well-lcaowa Hawley down-diaft (uraaoe 
diai$db (OQlg), And M| <UMilyals.a( snti3(e shows that it is «M principle to a fireboc or portable steel boiler. It cotuiisU of on 
part «! ortnfaW •» pwl of oxygep, or carbon upper gkate mode of heavy steof water tubes, built into the 

|p«ih4f iHiialfcmrtatomoloartmowcwp^ furnace Wnd oattmdhig (torn the inside head^beet to a cross 
c< tsfai^sy^ gliswfi flIrttaMrtlkwadwbw tins ts aocompUabed header running from owe side^sheet to the other. Below this is 
Urt tt^rtt^'V-flOMli^Itt*. 'TbMlIa^ antoke which sails from a lower grate of the usual rodcing pattern that burns such balf- 


IW part of oxygep. or carbon upper gMte mooe qi noavy steel water tunes, oum into me 
oaeatdutof oartMoiscapdite furnace and oKteodtag from the inside head^beet to a cross 

afpif, kirU W header running from «w sid»4heet to the other. Below this is 


’ (Wrbon, therefore, there has onto thc water gmlc, ami through ihn upper fire-door the greater 

at of heat pnodueed part of the air is admilterj, forming a draught down through the 

green i-oai and carrying the heal-giving gasoH down through the 
^okelewnlv and fondiuslion i hamticr where it is entirely 

ioflilv ^ ronsumed by the heat of Uic lower fire wIikU is feii h\ the coked 

' live cusds which foil between the wide o|>enings of the water 

placed fm the market a typ*‘ grate. The combustion chamber back of the upper grate is large 
bese requirements admirably. and high, giving the smoke a low vehs'ilj and ample time for iier- 

y that almiMt no smoke is feet ignition before coming in eonlact with the cooler Ixiiler plate, 

le same time shows a boder The type of boiler referred to aliove has prokcn two things 
meat higher than the usual condusrvely First, that it can hum soft coal smokelessly and in 

er referred to eonsists of an conformity with any smoke ordinante ever paased, no mailer bow 

odiqitatioa of the weU-knosm Hawley down-draft (uraaoe stringent And it has aUu proven its ability to redute fuel bills 
principle to a firebox or portable steel boiler. It consists of on This is true not only m the west where anthracite or smukcless 
■ ■ water tubes, built into the cools are hard to obtain and very high priced, but also m the 

inside heod^beet to a cross eastern markets where hard coal is obwpest. Even in such 

t to the other. Below this is dties os Pittsburgh, Philadelphia, New York, Baltimore and 


which f tfilf from a lower grate of the mual rodcing pattern that burns such half- Washington, right m tbe bea 


1« teffbm la^ consumed (ud aa laUi throu^ (roin the upper grate. 


g soft coal, has proven tlia' 


la tha OpMCtiatl of this type of boiler all of tin cool is fired cheaper than the ordinary type of butler 

Kewanee 59 ilef< C^i^any 

' Kewanee, Illinois 

I . 'IIHF f^GAOO NEWYOUK ST. LOUIS KANSAS CITY MINNEAPOLIS 

^ *^* *•' *te*koU«a Burning of Soft Coal 





SCimiFlCAiiffiRICAN 



It has increased daylight 

in over 3,000 factories 


Are tlie ceilings and walls of your factory cov¬ 
ered with cold-water paint? If so, you probably 
find that it flakes and scales off. Very soon this 
will necessitate repainting. When that happens, 
why not give your ceilings and walls a bright 
glossy, tile-like finish, which will last for years 
without flaking and scaling? 

Rice’s Gloss Mill-White gives 19% to 36% 
more daylight; it is sanitary because it is washable; 
It makes employees more cheerful; saves money 
by making repainting less frequent. By the 
“Rice Method” it can be appUed over old cold- 
water paint 

Over 3,000 of the biggest plants in the country 
use and praise “Barreled Sunlight’’—firms like 
General Electric Co., Eastman Kodak Co,, Hyatt 
Roller Bearing Co., etc. We can probably show 


you letters from many concerns in your own line 
of business. 

Rice’s is the “mill-white.” It now has 

many imitations, but they are all varnish gloss 
paints. Rice’s is an oil paint—containing neither 
lead nor varnish—yet does not yellow like oil 
paint. It is made by a special process, discovered 
and owned exclusively by us. The tremendous 
advantages of this process enable us to make the 
following guarantee: 

WE GUARANTEE that if Rice’s does not 
remain white longer than any other gloss paint, 
applied at the same time and under the same 
conditions, we will give, free, enough Rice's to 
repaint the job with one coat. We also guarantee 
that, properly applied, Rice’s will not flake or 
scale. You cannot lose under thU guarantee. 


Write for booklet “MORE LIGHT” and SAMPLE BOARD 


— 

Sold direct from 
factory 

Sold direct from our 

RICE’5 

On concrete 
turfalcea 

On inside concrete Rice's 
Granolith makes the best pos- 

factory in barrels con¬ 
taining sufficient paint 

GLOSS 

siUe primer for s second 
of Rice’s Gloss Mill-White— 
Saving e tite-like enamel finish 

to cover 20,000 square 
feet-- one coat 

MILL-WHITE 

at no more expense than lead 
end oil pnint. 

RWeGmMMh 


U. S. GUTTA PERCHA PAINT CO. 

23 Dudley Street Providenoe, Rhode lektnd 







Pr*t. J- A. Fleailiif, fatTMUor of the 
electric reive seed te wlreleee. 


Jamee Oajrley, inveetor of the dry- 
blaet procees of ateel wakiBc. 


Charles E. Scribner, Inventor of tele¬ 
phone Bwitchboarde 


J. B. Hyatt, an Industrial chemist, 
who discovered cellnlold 
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The Editor is always glatl to rwxilvc for cxaniinati.m llhistratod 
articies en subjects of timely Interest. If tlie photograplis an sharp 
the articles shorl and the ru ts aulhenHc, the eoniribulicms will re- 
ceixe special attcnlion Acis-pted artU Ici » III he paid for nl regular 
space rates 

The purpoKr of thtx journal tx to reoord arvuratrly. 
$implu, and intrtrxHnulu. the noild’x proprexx in sew'n- 
Hftr knoii Ivdi/r and induittial a< hit vrmrnt 


Our Seventieth Anniversary 

N ow tliiit I ho .Nukntifu' American Iimh reiiohtHl 
the NCNfiitlfth .tPiir ot Its PXlsteiK'c it HPi-iuu 
flttlne tliKt \v*“ Hlimild puii«(> and hufvpj the 
proitmHa that haw Iippu tuadc ti> tlip world durluK that 
Iieriod Til do that most cffpctlrelj one miiHt franaiKirt 
one’a self back Hctoiit.v tcnrH-- atrlii one's naif of li.v far 
thp prpatcr part of the' rnisdinnlsiii v\ liloh wp have coiue to 
arNN»pt as a matter of coiirHp It hns b<>en said tlial the 
oIvlIiMtlon and tMilInro of KR.vpt, of Meaoisitainla, flip 
thousand years uko was auiH'rlor to that of London, 
I'arla. or Roiuf one hundri'd years hro Take away all 
the material advantaKC's which have been ulven to uh 
by Nclenci' and In \ cut Ion and we drop back to a period 
where we have still not learned how to control matter 
and force 

When the Bcientifk American was ostabliahed we 
had only Tlnvy's arc and elec trolysls, Oersted and 
Amiiere’s n'velatlons In electrisivnamlcs, Oaifuerre’s 
photograiihy, Henr.v mid FuiadayV work In In¬ 
duction. and .Tonic’s mcchanlcHl e<iuhnlent of heat 
The telejtraph and the reaper had just been 
born There was no telephone, no motion pic¬ 
ture luaihliic, no oil reflrilnfi Industry, no i'loctrlc 
llR-andesceiif lump, no wireless telegraph, no living ma¬ 
chine or airship, no tiiiewrltcr, no autoniolille, no elec- 
trie railway. no Htbisemer steel, no phonograph, no 
piiNHeiiger idevator no steam turbine Why continue 
the list an> further'' Much of the trniisforniHttoii which 
has markeil the last seienfy years has laken place 
wtlhln the lives of men still with us The amazing 
rapidity with which industries have grown and con¬ 
veniences mnltlpMed may Im attributed to the very na¬ 
ture of Invention and research Hardly was one dls 
covery made when a vista to a whole series of new 
discoveries Is oih-iksI, and each of these In turn dis¬ 
closed bypaths to still newer fields So development has 
progressed with the rapidity of wildfire 

And yet science and invention are young Hecaiise 
they are, the Scientific American must remain (leren 
nlally youthful 

What a period of scientific activity we have llveil 
through! And yet all that we have witnessed Is but a 
mhre episode In the evolution Ihat still lies Ivefore us 
What discoveries and Inventions we have still to see 
and record' When we think that at the time the Scien- 
rmc Amebican was started it took thn-e weeks to send 
a measage from New York to ITverpool and three 
months to Calcutta, wben we think that only yiisterday 
vre marveled at the aiipllcatlon of ether and chloniform 
to rargery, at the feat of telegraphing across the ocean 
wttboot wires, at the hlgnesa of the Panama Canal, at 
the oppoAunlty of viewing the skeleton beneath the 
Itvlnr 8eah with the X-iays, and the spectacle of a man 
Ayhtf In the air swifter than any bird; when we think 
that It has been onr privilege not merely to see these 
and fttanr other miracles and to translate them Into 
prints an that the wonder of them and the lieuuty of 
them might atrlka all men, who can blame us If we con¬ 
template our ft|ilPe task wllh a feeling almost akin to 
awet We hSve marveled at the discovery of radium 
and the hreaklag df the atom into coriiuaclos, at the 
tracing «t dlaeiweB to ithe multiplication of luflnUely 


sciQtmcjytSHQm 

■mail living thlnga. Tat If we etanpar# onrselvea whh 
those who will record the acblevementa of aetenee a 
century hence, we in thia day may seem to have pro¬ 
gressed but UtUe heyood the stage when the moon and 
the stare were to mankind but lanterna bung on a great 
tent wall and not Berate world* in Infinite space. 

Hie Greffitent Teo Veara of Inventiea 

T ub most significant event In the annals of 
human achievement was the Invention of the 
ateam engine. Ita Introduction divided recorded 
time into two distinctly defined eras, and It may well 
Jue said that the entire history of man’s material en¬ 
deavors counts forward or backward from that com¬ 
paratively recent event The jump from manual to 
isiwer oiierattons. which typifies the two eras, was 
nothing short of cataclysmic, and profoundly affected 
and stirred mankind In all Its relations to an extent 
Inconceivably greater than any pollUcal change or de¬ 
cision In battle that Is ordinarily cited by the historian 
to mark the beginning of a new epoch 

As soon after this event ns distracted clvlltaatlnn 
could be released from the stifling bondage of Incessant 
warfare, the problem of ai>p1ying this mighty agmicy to 
the needs of man began In eamesl—^wlth an energy, 
inpaclty, and genius never ceasing and never before 
equaled. Thus was inaugiirated the age of machinery, 
of Invention, of IndnatrlHllsm—an age vitally different 
from all that preceded It and during which the basis 
of society was more completely altered and the economic 
and political structure more fundamentally revolution¬ 
ized than in all the pr»N*edliig centuries of clvillmtion 
put together 

Of the ten deendes which may be ronghlv staled to 
<>over this notable iierhsl of development, not one has 
failed to contribute Its quota toward the sum of great 
Inventive achievements. Each and every decode has 
seen the origin of some transcendent act for the ad¬ 
vancement of material clvIHzatlim 
The bon years moat fraught with achievement up to 
the Invention of the telephone, was the 1840-1K10 
l>erlod, during wiilch the reaper, vulcanization of rub- 
t>er, sewing machine, and telegraph were iierfected. 
These Inventions, by far the most notable of the decade, 
were all American and marked the culmination of 
Yanki-e ingenuity, and it is safe to assert that no other 
l»eople In suy e<|aa1 short s[ian of time can point to a 
record of accomplishments so marvelous and so revo¬ 
lutionizing, Industrially and socially 
The decade beginning with 1«70 was also notable— 
the telephone, the dynamo, and the arc lamp appeared 
Slid gave the first indications of the coming part elec¬ 
tricity was to play In the affairs of mankind. 

But the ten years beginning with ISSO saw an out¬ 
burst of Inventive activity that dwarfed all similar 
periods In the history of Invention. It seemed that the 
discoveries In things electrical In the last three or four 
years of the previous decade was the signal for the 
pent-up genius of the world to let loose 
The trolley car, which has changnd the face of urban 
civHlzaMon, the Incandescent lljfht with Its more power¬ 
ful and healthier glow and more adaptable nse; the 
automobile, the most dlstlnctlvo feature of our time; 
the typewriter, the most necessitous instrument In 
modem business; the skjseraiier. the delineator of the 
new skyline of American business centers; and the 
cash-regUter, that ubiquitous Instrument and first aid 
to honesty—^to pick out the most obvious of the inno¬ 
vations that proclaim the age—all of these came Into 
being or were first whipped into shape In the ten preg¬ 
nant years beginning with 1K80 
Before 1880 electricity was sparingly used-—the first 
central station for arc lighting bad Just been estab¬ 
lished In 1870. Its recognition as a source of energy 
for universal lighting, for propulsion, for power, and 
for lM*atlng—for all the large and vrKal uses It could be 
put to—was a matter of speculation, aud not one of 
expectedly near realization No one. even of the wildest 
Imaginings, could have dreamed of the transformation 
HO close to hand But before this census period cloaed 
the electric IncandeMcent lamp was incontestably estab¬ 
lished, the trolley car was soocemfully Introduced, the 
central station for power distribution and the polyphase 
motor for stationary work began to show It* revohi- 
thmlzlng posslMlitles. and the first electric fumaoe was 
liut Into Bucceesful commercial operation. , 

All the big problems that were involved In patting 
Into service In such large ways of this new and mighty 
servant were first confronted and solved In this par¬ 
ticular decade In the SO’s the generation, transmis¬ 
sion, and utlllutlan of current—the dynamo, the trass- 
firrmer, and motor—wsro all made practical propoeitioiia 
on a large and commercial scale for the first time. Tlib 
trolley car, WMA 4ti>Btically changed the aspects irf 
things urten asd suhttriuto, brought the country to tito 
city and spilled the city Into the country, ItifTtnsod 
land values 1^ tiia WTUons; and the Incandescent lamp, 
which Inaugurttod clean and safe Illumination, IJitro- 
dueed the central stotion power bonne and Imvlred the 
first great tnaorottsei to generatiou and utiltaitiou of 




aiuoMtiiiff ' tiiflii* -'i 

traffipHtltoiMe 
atm mm, #1 VetaMtm 
chtosrir^A^ tlwto 

made to '«h«'eaiM'4w«4g. ‘ : 

The aHiM''ttoktosMatid tit ^fctl 
torawi to 'toto ttotnace. 'Xtm inrotottndto^ 
nature'anmrtmiswd by heat a-ud ttid 
industqr are earned nxider htg^i tMnjpetato%tontttlt^^ 
Uxeept a aerf source of energy, H to to ijjtoi* 

odve a BOW utility of more potency thw* 
of furnace. Tor the first time to all totoOl^r 
furnace boat was ettalned through rtoam aet 
combustion, whoa the electric futuace WW jertoetodjln 
the latter part of the decade. With the advefili 
utility, poffidbllUlcs of heat appUcatlQh went 
that shamed eron the drealsa at aktosato- men 
burning, no smoke or foul gases—resuttanta of comh^ 
Uon. The heat to clean, coBtrollahte. and egtosmdiy 
bi^ with the reauU, that It to revolutioutotog Ugh tom- 
tierature opermtieiUt to mnltltudlwras dlreettous, and tiM 
changes to steel asd alloy making and to efeetnHilMto* 
leal proceeaes are atteedy profound. 

The steam tintone. which Is stgiplaiittog the nectoto- 
eating engine; the.gaseUAe engine, .Whieh made possttoe 
the motothoat, antomotdle and aeroptone; the gatoino* 
Ute ttsetf; the idorgentiiaier typesattor ghd eeatoT; the 
cyaidde prooeea, which tIm to tmportttitoe hAth ^gi 
8esaeaa«r method ot mahtog steel end the rolCMtoetW 
of roMier; and eleetrlc wehtoig—ell of these trnly 
epoclMaaklng Inventions first saw the light of day to 
this census period. 

The Harvey process for hardening armor plate was 
invented In 1888; smokeless powder e few years earUer; 
the wax pbonograitoU: record, which made the phono¬ 
graph a practical proposition, came out abont the shme 
time; WesUnghonse's quick-acting broke, which, only 
failed to be considered a pioneer invention of the first 
order by a five to four vote of the Rupreme Court, was 
another notable addition to the decade; the transparent 
film, which foreshadowed the movtog picture; aud the 
pneumatic tiro, which helped to poputartoe the Ucyde 
and automobile, were prominent contribntiona of these 
pri^ant ten yeers. 

The half-tone process, the most notable advance to 
the reproductive arts since 11thogrnr>fay was setabllshed; 
the Janney type cnr-eonpler, the greateet UfMavwr ever 
Invented; aud the centrifugal creamer, which has savnl 
the farmers of the civilised world hundreds of mtiUohs 
of dollars, were all comoiercUUy sstahitobed dnrfng 
this period. 


The Snper-batOe-ertogef 

T hat the leading naval power to the world to 
satisfied that the battle-cruiser has fully vindi¬ 
cated the (■lalms of those who were responsible 
for Its Introductloo, to proved by tire tort that the 
Brititii Aiimlralty to completing four ship* of this type 
In which the elements of speed and gun-fire will be 
carried such a great step In advance as to place the 
new ships In a class by themMclves. Indeed, if there be 
such a vessel a* a Huperdroadnougbt, it to oortalu that 
these ships should be termed Huper-battle-crUlsers. 

We are reliably Informed that this group of ships 
to being rnaliod to comi>lettou, and that the extrema 
features which tliey will embody to the way of gun-fire 
and hl^ speed were decided upon as the result Of nx- 
perlenoe gained during tla* present war. They ate to 
mount the 15-lnch gun, and they are designed to gtfom 
at a sostained sea speed of 32 knots. Tbs armOr pTO- 
tcitlon to to be of moderate thlcku««M, neoessarlly- J^ow 
here we have a ship which Will have the wMeSt pos- 
Hible range of usefulness outside of the Ilne-of-hattis 
engagement between heavily armored dreadnonihta. 
TbuH, If the Oerman battle-cruteers should attempt an¬ 
other raid on tha Thigltoh coast, the 32-knot ships, If 
they get In touch, could easily overtake and sink them. 
They could catch and sink the tosteot ot the mei|^ 
scouts; and to any bat the calmest weatooftmuM iiowid 
up and dispose of a whole fleet ot iotpato boot mmt’ 
era. whatever their «peed might be, Ahw, If thrtf WWn 
fleet were puranlng a battleship eolmnn,' 
overtake and coneentrato on the reaniMWt aht|Ni 
forcing the enemy to accept eimagmnent—Wlew. 
the enemy admiral should leave bto rear to 
Itself, as was done by the Oertoan hattio^rntiaM* 
they left the “Btoecher" to Its tote In til* 

Tbs pmtetent cutting down by finngrii* *i^ |Bil‘fi’']|rd 
grammea of battleship comrtnwtirti 
Navy Omieral Board. Is resptstottdfi teg 
to-ttoy the United fitotes Karr fiotoMi 
iditp of th* battletffatoet type. If tra 
timmto streagth whlctt the fihMUM 
neceswsry tor thh safety ot tit* 
totommeod the creation of 
wo should now hare asMCgl dC 








TIh Int.HoCamkk Mlf-rakc reaper. 


CrroB H. McCoraiick. 


The Marsh harvester. 


tMS-i856 

T SltEXJRAraT was the ouly prectlcal appHcetlon of 
elfsntrletty tn the early 4 £>’b and, for that matter, 
for wYeral decadee folloadtuir. Hardly had Honie’H ex¬ 
perimental line between WaRhtngton and Baltimore 
been gaeoemtult}' opened ilM4) when literally doeena 
of Inrentora cm both aldee of the Atlantic applied them- 
•elvea to the Improresient of telettraphlc oonunaalcatloQ. 
The attteie on ooBnnuHtoatlon appearing eleewhere In 
thia ianw reViewa the art with each fnllnem that It 
need not be dwelt upon here. 


Seme Early EUetrloel Deeieee. 

But BltlKWMfh the telegraph waa the great electrical 
Inrentton of the decade, expertiuentere were eeeklng to 
And aew appHeations for electricity. Thoa, In 1848 
Foncanlt and DuBoewj conatmeted the flrat practical 
arc lainp. having a eloekworfc to adjust the dlalance 
between the carbon etectrodea antomatleally. Obarles 
Wbeatatone and W. F. Oooke (1846) anbetttuted elec- 
trumagneta for permanent magnets In electromagnetic 
machinee and thus brought electrical engineering 
nearer the modem dyimmo. 

There were even thonghte of the electric railway ; 
for in 1861 the versatile and daring Mobc* O Fanner 
of Newport made rather unsaccesaful exiierlnients with 
an electric railway. In which the current, derived from 
a battery, waa sent through the rails. In Ihsi Thomus 
Hall of Boston aucoeeded in driving a vehicle with a 
magBOtlc machlite supplied from a stationary battery, 
an early attompt at electric aatomoWUng. In 1864 M 
Davidnoo abw made expeclmenta with an electric auto¬ 
mobile. 

AlthohSfb Sir Humphry Davy had used the electric 
arc for the production of sodhim, the modem electric 
furnace really begliia with CS«sar Mansubte DesiweU. 
who In 1840 ccaKsetred tkg Mea of employing a carbon 
retort, the nctKatlvo pole of the arc consisting of a car- 
Inm rod Hbd the retort ttoo^f ooustltoting the poeltlve 
pole. 

i8it«gRaM to Autmuiatio MacMf^ 


Of tot j»o** importance, however, were rite advahoes 
in meelmpl^ tovmitioo, the Waa of rolling window 
or arinhor ghm* proponed by Henty Baaeemer. He 
poutod tbp <lMa hatwto* two bpaeed boUow rollers 
curded hy Widfaw- I*lca*« and P. Simon re- 

rttad tji* «#a to 18OT frd Iflsa In 1846 Farthing en- 

dsmrttfgd tortlhlit^^ for *«*«« 

Moa^. idowtog was mneh used 

by tbf !fVM ,, 

la valuable contrlbu- 

JoiwWtoiify* pa devakipad tha type 
toliUd, to wJUt*,,* rtugle form <4 
«*, ««»*. « ten prtot- 
' Sipto 8 Aeet borne by 

M Pf tie world. 

mMMU <h*t to, into one that 

dtik -fetwitoftiiy »« 


In tkk article n>e hove endeavored to rmvrd the 
principal inwmtione teMch during the last eevenlg 
Ifear* have cantrihnted markedlu to toduetruil 
progreet. The record U aecossoriJp incomplete; for 
in the UmtUed space at our dUpotal, we could not 
do more Mtoa indicate the mott important achieve- 
meats. We have confined onreclve* almost entirely 
to mcckanioat inventions, not that the work done 
in indnetrtal chemistrv end pure science falls with¬ 
out the scope of Me Boneimmc AaraaicAn, but sim¬ 
ply because the SonEirrmo Amsboan has been 
very claseig identified udth tnoerUion. 

In order to avoid unnecessary duplication, the 
facts recorded in special articles appearing else¬ 
where in this issue have not always been incorpo¬ 
rated in the following But the leading achievt- 
ments <a the main arts have been repeated 
wherever it seemed desirable to keep the record as 
complete as possible. Very fmo references have 
trcen made to miUtary inventions ft ims felt that 
this should be a reiytrd of industry and peace. 

IFe wish here to acknowledge the great assistance 
which has been given to us by many of the leadinfi 
manufacturing firms, inventors, and engineers 
throughout the country. Without their generous 
help il would have bora diffhmlt, if not impossible, 
to reveal the begindnys of many aa important in¬ 
dustry.—Ehuroa. 


adHptod bis machine Ut print upon a web or cndlew* 
sheet of paper. 

An Early-DirigibU Airtoip.' 

Thi) modem dirigible had Its origin in this decade, 
for h 'try Olffard built a cigar-shaped dlrlgl'de airship 
In ]86g. It had a steam-driven propeller and aclually 
traveled against the wind In 1866 Olffard built a 
larger ship (4.600 cubic metara capacity) 

Of the ImproTements tn civil engineering (hat de¬ 
serve to be noted, It must be mentioned that In 1846 
the French engineer Fauvelle Invented the process of 
lK,rlng With a continnous stream of water and succeeded 
In boring a ITO-moter hole In twenty-three days, by 
forcing water under Ugh pressure Into a hollow boring 
tool. Bis prooeea is the basis of the boring pump de¬ 
vised In 1M> by Ciauolt and Catellneau 
In 1863 MarrtWMther, a Oallforola gold miner, tn- 
ventbd rim hydraaUe system of mining gold. 

The Bodaru Meyde sems to have had Its origin in 

1864. P. H. Ftoelwr. a mechanic of jtohwelnfart, Ger¬ 
many. added pedal cranks to the velocipede. Quite in- 
depudoady Brutof Mlrtiaux ut opon the same Moa in 

1865, fiaibar ttow seem to have been first used In 1866 
by M. Vbtoawn of Lyons. 

bnprevis n i n to to Stoam EngtoMrtog. 

In steam eugtneertog the most notable achievement 
was undoubtedly George H. Oortlas’s Invention, In 1848, 
of Us totaous valve gear, patented in 1840. 


The llr«l stcfi,i) iidllcr will, hini/ciiliil iron was 

constriicPsi lu |i\ .liilioii HclU‘\lll(' VViUdx hiilU 

Ills (irst slciim water till),' Imllci will, linMiicl water 
lubes 111 the sauie leur ills i mislitie (ion belug later 
very luiieh linproieil lo l!aln'(Kk A: Wlbov 

III the vear isjo Heiin K \\ ortliliiglon I'laaa'ivcsl tile 
Idea of apiilMiig steam to tlie jiio|iiilsion of ('anal 
boats Among otlii i dlltli nitn s ei,( oiinti'ied was that 
of supphing ids boiler will, uahi while the hoat was 
passing throiigli the loeks, the engine and (•(HisiMiui'idly 
Its attachctl pump (th(> oiih t\|K' In use al that iktUsI), 
tx'lng at rest Tlie ri'siilr of his Inxestigiilions was the 
first IndeiH'iulent single (Uriel miloa holler sp-.im pump 
ever (onstrm'tiKl This pump was In smiessfnl oimtii- 
tloD for oier Ihlrli vears \\ oiIhlngtoa heg.in the 
nianufartun' of Ihese pumps In is^s 

In this d(HHde belongs the heglnning of the imKlorn 
high pvploshi' Industrj , for In IM.' I'lirisimn Frbsl- 
rlch SohiH'iilielii dlseovensl iiltroiellulose or guiasitton 
The Besiemcr Proces* Inventiod. 
Industrially, h.v far the most hnpoit.int ln\eiillon of 
the (le(*sd(' was thi' Ib'ssi'aa'r jiroeess of making sf(,(>| 
It was In IS.",:, that llciin Itessomci hue,,led Ills fan, 
ous jins'CHs fot tile dlreil coiiMrslon of molten east 
lion Into stw'l h.\ hlow’lng air Into the molten mass As 
a n'Sult the steel and Iron Indtistri was illier.ited from 
the domlmuiec of hand lahor, amt lh( pus'ess of mak¬ 
ing stes"! was at oiie(> shoi'temsl from one and one half 
days to twi'iih minutes 

The Men Who Invented the Sewing Machine, 

(til Kepteinber lb, Isp!, IClIas Jlow(' reiehisl a pat¬ 
ent for Ids ('iKK'h-niaklng si'wlng miiehine The' feat¬ 
ures that made Howe's nia( hlne a ... wi're a lasslle 

will, the eye at (he isdiit, a shiiKle (>|ieratlng beneath 
the cloth to form the Us k slteh, and an aiiloiuatle feesl 

Next to Howe, the name of Allen It Wilson (laiins 
notice ns the tii\entor who has dom the iinksi lo give 
us the present isTfi'eted sewing mac him* To him 
we are Indebted for those two most hegi nlons aial heiiu- 
tlful pieces of im'ehimlsm , the rolatlng hook and lh(> 
four-motion fissl He (lalmed to h.ive (oneehed the 
ld(Si of H s(‘wtng mai'hlno in ISIT His lltst machine 
WHS hutlt during the spilng of IMP, while he was em¬ 
ployed In Pittsfield, Mass, as a (ahlaet maker In (be' 
same year he hiillt a second am) Is'lter machine', and 
"up to this time.” he savs, T had ne'M'r se'en or heard 
of a sew'liip inneldne other than my own” He* teaek eait 
his first patent on NoeeiiilaT It'th, is.'k, This niaehiiie 
Allen B. Wilson brought to New \ork In order tliat 
he eimld exhibit It to the ICdlto, of the' SelENTiFie 
AMKhicAN Hiid have It described In that puhlieutloii. 

In 1851 Wilson patented his famous reetuting hesik, 
which performs the funetUais of a shin lie* b\ seigtug 
the upper thread and throwing Its lesep oM'r a elre'ulnr 
bobbin containing the under thri'ad This simplified the; 
construction of the machine bv gi'ttliig rid of the; re¬ 
ciprocating motion of the ordlmirv shuttle, and (*on- 
trlbuteel to make a light and slU'id nuuiing nimhlne, 
mlnently udai»t«l to eUimestle ii.sc 
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Ill ISSli Mr WilHon imtciitoil IiIk fiHU'-inottim fw<l. 
which, In ('(iiiihlimtUni with ii Hiirliiu iircHscr foul, uia> 
Ih* aaid to form the IiumIh of all imxlcrii fiH'dluK mcchan 

In IKTil W O (iroicr and W IC linker imfcntcd i 
tUHchinc which miidc the "OroM'r & Maker < hithi ■■titeh ” 

In 1H5» (JIhhx, a VlrKlnla farmer, xaii In the .Seii-.v- 
Tiric Ambbk'an 11 iiU'tnre of a aewlnt; maihtne The 
workitiK of the afiiiaratUM wax lery idiUti down to the 
moment when the newlle iierforatea the idoth, and he 
fell Into the haldf of iuiihiiik nixiii the i oiirxe of eventx 
after the iiolnt of the neiitle was loxt to \iew The re 
ault of hlK rov’Uationx, aided h\ liilhilte whltlltni; was 
the Inttenloiis little revol\line luxik which eoiiHtltitti's 
the jK.*onllarlt\ of the Wllhox A (ilhhx iiiaehilie 

Patent No H'.’iM, of AukdsI Uth, is.'il, intriKlueed one 
of the nioHl nsefni inaeldnes Isaiu Merritt Siniter, 
xtrolIltlK tdavei, theater inaniiKer, iiueidor and nillllon- 
alre, Iirouttht into the tnislnexs a new maeldne and novel 
methods of e\|ilollatlon, which save a isiweifnl Ini 
Iiulm' to till' youttifnl tndiiHlrj The SttiKm Iniiaove- 
inents met the demand of the lallorlnn and leather In 
diiBtrles for u heavier and more iiowerfid inaehlne Tlie 
novelties (onKisfed In the elreular fecsl wheel helow 
the cloth plate, which had a serrated iicripher.v projisd- 
ItiR siiiihllv nlsive tlie idnte, and was fed hj a ns-k 
shaft and |iawl, a tlirend controller, and the use of 
jteur wheels and shaftliia to tiansinit the jsiwer from 
the hand wlieel to the two c ountersliafts for working 
the vertleal iiHslle and the shuttle MliiKcr was also 
the first to tntrocluee fcsit isiwer In pluei- of the hand 
driven crank w'heel 

John IlriHiks Nichols, u I Aim shcs'inaker, alsint tlie 
year 1S51 adatited the Howe sewliii; luacliiiie to sew 
the uptiers of nIkh's, the fli-st Iniisirtuiit step in the 
uppllcaticin of niachlnerv to sli(s>iuaklni; ThC' first niu- 
ehltie was intrislueed In Jaidi In IWi:; hy John W(s>l- 
dredne 

Tha Passenger Elevator. 

The first elevators were undonlitisHv devised for the 
handling of heavy goiKls, and altliongh (lie solid plat 
form, liolsted tiv a hand-povvei windlass, was a great 
improvement over the origiiiiil IiIik k and fall of the 
sailor. It was not Inlended tliat these mes lianisiiis 
shiaild be nsed to earrv hnnian iieings When, how 
ever, steam jatwer had c oine Into eoininon iisi*, and linild 
lugs hud lieeoine taller, II was Imt natural not milv tlnit 
jKiwer should he aiipUcsl to the o)HTallon of elevators, 
hilt that the evteiislon of the use of elevatois to the 
earr.vlug of passengers should he suggestcsl In the Ini- 
provenient All of thcM- ohniiges were extreinelj grad¬ 
ual, fl«“ first iiower elevators heing used tndlsiitniln 
ately for Isith freight and tiusMcngers , hut It niav he 
said that the first (siwer elevator was Installed In 
lS6a, by Kllsha (Irnvcs Otis, and a few years later he 
exhibited at the Crjatal Palaee, in New York the first 
elevator with a safety devlcs- to prevent the car fiotn 
falling wlien the euhle broke, The first exelnsive pas 
seiigcT elevator oiieratod hy steam was Installed In 
the Fifth Avenue Hotel In 1H51t hy Otis Tufts 
Tlie Baginning of th# Typowritar, 

Many acute mhuls were working before the first writ 
lug maidilne ailpuA^i The efforts of lumitors to |iro 
(Juce a tetegrajilik! iirinOng muehlue j^ve imjsHus to 


the idea of a writing machine, although the first 
ultempt to pristui-e a tjiH'wrlter Is found lii the 
rcs-ords of the Mrltlsh Patent Olllcc us fill haek us 
niJ A rc'ally (om)s.*tent eoiuplete iimehlne did 
not apiH'ar until liM.'J, when C'hiirles Thurber of 
Worec'ster, Mass, (mtcmlcsl a slow tjiiewriter The 
moded was Interesting as effc'eting the* letter simelng hv 
longitudinal motion of a phileii—a |>rinelpte which is 
a feature of all iiicslern machltieM Falrhaiiks In I8dH 



Model of (he Otto gaa engine in the National 
Museum, Washington, D. C. 


designisl a mm lilne for jirlnting colors on cloth It 
was Inipracdleahle 

III l.vidT Dr Fiuiiels, a wealthy physic inn of New 
\oik, jiuteiiteil a iyis*wilter, In which n motion slniilnr 
to that of a |itnno hiiuimer was emiiloyisl to throw up 
the tyiH'H, whlcdi weie ariangc'd In a circle to a csaiimon 
ismtor. It was bulky and Intricate', and although ca|>- 
iihle of good weak was too costly for a conimerelul ven¬ 
ture This miiehine eontaliied niiinv of the .salient feat¬ 
ures of the IviH'wrlter of to-day, such ns the* carriage 
traveling from side to side over the fjis- Iwsket, a large 
hell to Indicate the end of the line, blank key for siiaces. 



The BosMmer eoorertcr, one of the great inrentioaa 
of tiif i)jiieteentb rentnry. 


Ths Roapsr and tha Harvastar. 

In IWl, Cyrus H, McCormick of Virginia built the 
first praetteni grain harvesting machine. Hut It was 
not until 1845, the year In which the HciENTirir Aum- 
1 AN WHS established, that the reaper was really Intro- 
clueod It oontalmsl the essential elements that have 
been found In every grain harvester that has proved a 
success from flwt day to this. The Hrst machine had 
a main wheel frame, frwu which projectetl to the aide 
a platform csHitalniug a cutter Iwr, having ftngars 
through which reciprocated a knife driven by a crank, 
u|H>n the outer cud of the platform was a divider pro- 
jcH-ting ahead of the platform to seiiarate the grain to 
he cut from that to Is- h>ft standing, a reel was posl- 
tlomsl above the platform to hold tlw* grain against the 
reeipnsuting knife, and to throw U back ui)on the plat¬ 
form, and the mnehim' was drawn hy a team walking 
at the side cef flie grain Tlu> motive power was o*en 
or horses, hllehtsl either at the side and front, or be¬ 
hind. and the grain, foreisl tvi the sickle by the reel, 
w'us cut and dropjeed to the iilatfctnn. A mau, walking 
alongside of the jJatform, removed the gralu With 
a rake 

Tlie great difficulty eru-famtered by the predecessors 
of MeCorraiek was the sickle. Many different devLces 
wen- tried, but nothing ecpiahsi the rec-lprocattng knife. 
The nc-xt Improvc-ment on the first practical reaper was 
MeConnlek's addition of a scat for the man who raked 
the- gniln Heveral years later a self-rake was added,, 
wlileh eliminated the extra man. The reaper to-day 
Is iMilIt largely along these IIiic-h 

Tlip next progn-HHlve step In the development of 
the reaiilug nmehlnc- was the applic-atluil of an auto¬ 
matic- niis-banlxm to rake the grain from the platform 
to the ground. This work hud. up to tills time, been 
done hy a man riding cm the- machine. In 1840 Jacob 
J and Henry F Mann of Indiana ivateiitnd a machine 
having a series of endless hands for carrying the grain, 
after It had been cut and rc-clcd uiion these Itaiids, to 
the side of the machine, where it ais-umulatod In a 
rec-cptacle until a sufllelent amcnint had been gathered 
to form n bundle, when the cris-rutor dumiied the reeei>- 
lac-le, leaving the gavel ursm tlie ground. 

In IHTM) Hcnner AiMns of liliuois Invented a device 
for giving n rec IprcK-atlng, Intennllteiit motion to a reke, 
III order to deiaisit the groin upon the ground, after It 
had liccii cut and reeUsl iitmii the platform. This ma- 
i-lilue marks tlio beginning of an <wa of self-rnktng 
reaiiers, that continued to lie supplied to the market 
for twenty years. In the summer of I860, Amruatua 
Adams and J. T. (llfford,, of Elgin, Ill., built prob¬ 
ably the Hrst luiud binding harvesting machine. It Was 
a machine of the sumc' type as the Mann maehlno of 
1840, but It had In iiloee of the receptacle Into whlcfc 
the cut grain fell os It left the traveling apron that 
conveyed It to the aide, a platform upon which men 
wera carried through the field, and upon Which the 
grain foil freun the endless apron, where It waa booud 
hy men carried upon the machine. TtUa la probablr 
the earliest examide of a maehlna whleh afterward 
came Into extended use under the name of haul WiKb 
ing harvester. 

In 1868 0. W and W. w. Marrh of Ullaata tavaKtet) 
their harvester. Ttie p-oin after tt had hattt Wt and 
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I as w<U«M (Uffoti ww carried to one 
«Ule i/i tbe utacbloe to aMo rbUng «poD tbfi tnAcblne, 
wlw tMxmd tblB vraiQ Into bundlee. xt eboold be remem- 
bam# that tb« adf-nldiit reaper -mia tbe mscbloe In 
pAettl QW np te tbla tine, at>4 men Old tbe binding, 
walkbtt from gavel to gavel. Tbe Maieb maebl&e Ik 
InteiMtlag not only te marlduc a progreMlve atep in 
tbe developmmit of barveetlng machines, but as fur- 
niinuig tbe machine to which the automatic binder 
was anooeiwfully attached. 

Tbe euminerclal value of all the brancbcH of ludus- 
try that owe their exiatence and prosperity to McCor¬ 
mick’s luventluu of tbe reaper la beyond conjecture 
The value of farms has Increased fwan one million dol¬ 
lars In 1800 to twenty blUlona In 100ft—more than four 
times the value of all the manufacturing enterprises 
In tbls country. 

The yield of the crops Is so enormous that not enough 
men could be gotten Into the delds to harvest them If 
g hook were the harvester. 


186S-18115 

The decade Is notable for the Important work done 
in laying the foundation of modern electrical engi¬ 
neering. 

The first direct current motor was built In 1800 by 
the ItaHau physicist Antonio 1‘acIuottL Ills machine 
consisted broadly of an Iron ring, suitably wound, 
which rotated between the poles of a horseshoe electro¬ 
magnet supplied with current from a batter}- lu^e 
same year Paclnottl Invented the commutator. I’acl- 
notti did nothing with his Inventions, Important as they 
were. The world bad to wait for Gramme to reinvent 



The Hoe revolving press of the fifties. From a contemporary engraving. 


hy Itobtnsou and Gotham for iron works, but hydraulic 
press forging was substituted for the hammer In 1861 
by John Haswell, whose first press had an effective 
pressure of 10,000 hundredweight- Haswell’s press was 
Improved by Reiner Uueleu In 1806 by applying steam 


IJlrman, who msde t 
Isted slag and tlmesti 
Most iu]|M)rtaii1 in 
(he Inventloi, of the r 
rich and William Slet 
plied Siemens's 


rllfidnl Imliding stone of granu- 
i\e under pressure 
llh giMieral Indiihtrlnl effect was 
•generath(' gas furnace b> Krled- 
lens In l''.'Vl ICdwanI Cooper ap- 
ratl\e principle to blast fnruaoes 



Alfred £. Beach’s hydraulic shield, ftrsl practically used in tunneling under New York, IBftU. 


Gaston Plants Invented his “accurnulstor” or storage 
battery, consisting of two lead jilates Immerstsl in di¬ 
lute snlidiurlc acid When the element was charg<»d the 
positive electrode became covered with a liiyei of sujht 
oxide of lead. When this plate was used us a cathode 
a powerful current was obtained, the suiver-oxldi* detsim- 
posing again 

In 1W» Moees G. Farmer of Newisvrt Illuminated hts 
house with forty-two platinum Incundesct'iit lamist, one 
of the earliest Instances of tlie use of eU<ctrle lighting. 

The Idea of separating Iron magnetically goes back 
to 1792, when William Fullerton took out a patent on 
an apparatus. Hlectromagnets were proiMsanl by and 
used experimentally by Arthur Wall (1H471 and CUenot 
(1864). A great step In advance was taken In 1H6H 
when QulnUno Sella used an electromagnetic machine 
for the preparation of ore. He seems to bare used the 
device practically In obtaining iron free frftm c<ipper and 
sulphur and was thus enabled to utilise ores for which 
there had been no pmctloal use. Edison made vast Im¬ 
provements along the same lines many years later. 

ImiwwvetMnU tn Metallurgy. 

The first modem coke oven of the by-product recov¬ 
ery type was holH In 1886 hy Carves at ijebrun, Oom- 
mentry. After tbe oven bad been Improved by Carves 
and Knab In collaboration, eighty-eight ovens were built 
In 1M9 at tbe Uslne do Mamls in Terrenoire 

The liriariple of centrifugal caettng tn tbe production 
of iron and trteei, although proposed as early as 3860, 
was prsfttioaUy carried out by Henry Bessemer In 1866. 
in orfisr to avoid blewboles, tbe molten mass was 
POOTSd Into n elewisr eloeed mold haring a vertical 
ttBa WWWi «a«)d bs turpsd with a speed of 2,000 rovo- 
k ndnnta, a aUnllar t«ooess of producing wagon 
Haw ma by WItbley and Bower in 18«1 

« was built in 1888 


pressure directly, thus dispensing with a pump and an 
accumulator 

The ld<*a of using slag for the making of I’orllund 
eement was auggeHtefl In 18«2 bv Engen l/angeii. who 
notletnl that the blast furnaee slag of an Iron foundry 
hud hydraulic projierUes when granulaUri lyangeii's 
suggestion was i>ruetleally carrUsI <(nf In 1806 bv Frit* 


In 1861), his iil(>iis being reartllv iiecepted In the Cleve¬ 
land district 

Colonel Drake Strikei Oil 

On August 2.sib, 18.6P t; i, ])nik<>, while drlring an 
iirleslan well, slnick oil Although is'troleum had been 
known even In ancient limes, Drakes was the first oil 
well Kver since his lime isdroleum has Iksui an arti¬ 
cle of cominertT Tbe idea of the pl|)e line suggested 
Itself IIS early ns IMk) to .1 1) Karns iiud Hutchinson 
Their attempts at piping oil were not very successful 
The first really successful piis- Hue was laid by Samuel 
Van Hvckle iu IMI.6 betwis-n I’ltbole and Miller’s Farm 
.\iiotber pl]H« Hue was built by Henry Harlev at tbe 
end of the year niid the sneoess of the principle was 
demonstralfsl by lilm 

The Beginning of Modern Refrigeration. 

Tbe modern ammonia absorption Ice machine was 
devised in IStlO by tbe French englm-cr, F T E Cnrr<). 
In this muebinc water was brought lo the fns'ilng isilnt 
by tbe ru)ild eyaporallon of eonileiisi.d ammonia Im- 
pro\e<l by Reis |1S7()) and Koch and Haberbaiid 
(1.S71), tills machine held Its own iiiilll the compres¬ 
sion apparatus was brought to a high stale of efticleiicy 
A closed cold nir or lefrigeratlng madiinc was built in 
1SC2 bv A C Ktick 'J'bis nmcbliu' us<>(l (he same air* 
oyer and over again and ejcerled lls cisiJing effect Indi¬ 
rectly through tubular walls wlileb arc built In the 
<-haralH*r or fluid to Is- cooled 

How the Pump Wee Improved. 

Finding that his early pump lacked smoothness In 
oiienitlon, Worthinglon dcvelojx'd tbe duplex pump, 
which be pntent(>d iu Another iiiyetilor who did 

much to improve lln- juim)) was liisirgc F Hlake In 
18(12 be Installed and oisTatisl bis Itrst single Ulreet- 
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notion jmiui», wliloli wan lumi«dlttt«>y mnscniBiftil, nad 
wltb mllKht luodiUoutluiiH wnn patntitod on April lljth, 
1H(14. Ill ttio xanio (loHud belongs the develefiiueiit of 
the Knowles immp 

In 1862 attention was drawn to the need of better 
protection against Are In liockport, N. T., and In 1863 
Holly constructed the first waler-wotrka plant, con¬ 
sisting of a rotary pump, turbine water wheel, about 
one mile of water main and twelve fire hydrants, under 
what has since become known thronghout the world as 
the Holly system of water supply and fire protection 
for cities and villages 

In steam engineering we most note that In 1868 John 
Elder combined tbe compound steam engine with the 
surface condenser, and thus devised a type of double- 
expansion compound engine, which has markedly tnflu- 
enoed the development of marine engineering 

In 1800 Lenoir patented his historic gaa engine. In 
which he actually used electrical Ignition. 

The HarvMter U Developed. 

Hylvacns D. Txicke of Janeavllle, Wls., during these 
years was working upon a wire hinder He took out many 
patents, and in 1873, after associating himself with 
Walter A. Wood, hullt and sold probably the first auto¬ 
matic self-binding harvester that was ever put upon the 
market. Tbe different builders of reaping maebinee 
were at work at this time perfecting automatic hinders 
which they were attaching to harvesters of the Marsh 
type, by removing the platform upon which the men 
stood and placing the automatic hinder so as to receive 
the grain as It is delivered from the elevator of the 
harvester. The use of wire, however, tin a binding ma¬ 
terial met with opposition, and the Inventors turned 
their attention to perfecting an attachment that would 
bind with cord: and to Mnniuls L Oorham of Hock- 
ford, HI, who hullt a successful cord hinder and had It 
at work In the harvest field In 1874, must be given the 
credit of producing the first sin^'essful automatic aelf- 
Rlslng hinder It Itoiind wltb cord and produced bun¬ 
dles of the same sire It was like McCormick’s reaper 
a machine that contained the essential elements that 
have been found In every grain hinder since Its time 

In 187ft John F. Applehy t<K>k out a iwteiit on a 
machine uism which he had been working for about 
four years, which In the arrangement of the devices 
was an Improvement to that of (lorbam It, however, 
contained the principles of the Oorham machine, which 
he had seen In otieratloii In the field before he tiegan 
to work ursm his twine binder The modern twine 
binder Is, In the form of Its devices and the arrange 
meat of lU parts, built upon the Oorham plan, as im- 
provetl by Apjileby 

A few years prior to 186ft, P H and F. M Ro<it con¬ 
ceived the idea of developing a water wheel hullt on 
the principle of the present two-lolie positive pressure 
blower The machine was constructed to be used as a 
water wheel It was installed and tested out, hut us 
the rotating porta were lagged with wood, the wood 
swelled The machine was taken out and brought to a 
machine shop in Connersvllle and the Imiiellers were 
trimmed off with an ordinary plane While they were 
running the machine to see if the clearances were prop¬ 
erly made, the operator of a local foundry was stand¬ 
ing by and observed that It was discharging a blast of 
air. This foundryman afterward liecame the foreman 
of Root brothers’ foundry. This suggested to the 
brothers the Idea of constructing a ivosltlve pressure 
blower for foundry work—the Inception of tbe positive 
pressure hlower 

71m Solvay Soda Procau and Other Intarasting 

Procassas. 

The decade brought forth the Solvay soda process, 
one of the great achievements of industrial chemistry 
After the cx[a‘rlmcntal ammonia soda factory of Dyar 
and Hemming (18.18) had proven more or leas a fail¬ 
ure, OH well as tbe experiments of Deacon and Haskell 
(1854) and of Schlttalng and Holland (1H5B) In Tetaux, 
tlic Helgian chemist and engineer, Ernest Solvay, took 
u|i the Idea again. Invented the mechanical appliances 
for currying out the reaction, and succeeded In placing 
tlic iiiiiinonlu-Bisla process on a ccanmerclal par wltb the 
Lcltlanc soda process (1861) 

Printing PrassM and TaatiU Machinery 

I’lic tv pc revolver printing press was in general use 
until rinllock Itilroduced his stereotype jierfectlng press 
In this dts'iidc 'I'hls cut the sheets from a web tvefore 
they went to the |)rlntlng cylinders. Ketweeu 1862 and 
1864 Andrew ('iiiuphcii j,ut out the first cheap cylinder 
jiresa, the "Countrv <'iinii)ts*ll," by means of which small 
ncws]iapera were llls-rolct! from the Washington hand 
press Campbell then huiii hin two-revolution prindng 
machine (1866-1870), vvliloh lins since liecome the stand¬ 
ard press tbroughotit the world 

In 18fl7 Snell and Bartlett laitentcd their mechanical 
let-oir for war|M, an Important Improvement In textile 
niarhlnerv Tbe principle of this warp let-oflf was to 
actuate the lari# warp beam containing the warps at 
the rear of the loom by a ratchet and i>hw 1 connection 
with IU‘ oscillating lay, the movement of this ratchet 
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and pawl-actuating jneiauuttain balng oontroUod by th# 
tension of the warps. This form of let-off, With little 
improvemeot, was appUad to cotton looms up to 1888. 

It was in this decade that aetwge Pullman introduced 
the I^Utnan car. He itaproved It rapidly year by year. 
In 1867 he devlsea the coablned drawing-room oat, 
which could be eouverted Into a sleeper at night 
An Early Sstbmarina. 

Bnahnell In ITTfi built the first practical snbmarine 
boat and CHiUon In 1801 employed tbe usual vertical 
rudder and a boriaontal rudder Although Bauer, a 
Bavarian, cmistraicted a submarine veeael In 1880, no 
substantial advance wma made until Bourgeois and 
Brun completed “Le Plongeur” In 1864. Her novel fea¬ 
ture consisted In her compressed air system for under¬ 
water prtHiUlsloa, which worked satisfactorily; but her 
submerged control was bad. 8he had an additional 
boat, carried In the superstructure, Into which her crew 
could enter through double hatches, then release this 
small boat and ascend to the surface In case of an 
emergency. 

Shoe Machines An>esr. 

The year 1888 marks the beginning of the wonderful 
modern ahoe machine ludnatry, for then It was that 
Lyman R. Hlake Invented a machine which sewed the 
soles of shoes to tbe uppers. The machine was flnanosd 
and Improved by Gordon McKay and became known as 
the McKay sewing machine. The first machlnee were 
Introduced in the factory of William Porter k Kona, 
Lynn, Mass., In 1861 or 1862 and were run by toot 
power This Invention, probably more than any other. 
Is responsible for revolutionising the manufacture of 
shoes In 1862 Auguste Destony Invented n machine 
with a curved needle to sew turn shoes, which was im¬ 
proved by l>anlel Mills In 1869. This machine was 
adapted by Charles Goodyear to the sewing of welts. 
Goodyear patented his machine In 1871 and 1875 These 
patents were the foundation of the famons Goodyear 
welt system of manufacturing shoes 

How tko Modern TypowrlUr Wos Evolvod. 

A marked advance In typewriting machlnee was made 
In 1886 by Mr Alfred Ely Bmcb, Editor of tbe Hcucu- 
Tirir Aucucan and one of the tonndors of Mnnn ft Go. 
This machine waa primarily intended for tbe printing 
of emhoosed letters tor the hllntl, hut could also be 
adapted to the general use* of the typewriter. It em¬ 
ployed pairs of dies to imprint ebanetera oo a narrow 
rlblKvn of paper. These were ranged about a circle, 
each pair swinging to a common center, randh In the 
mauner of the modem typowritcr. 

I luring the winter of 18^1867 O. lAtham Hboles, a 
printer and editor by trade, and Stmnel W. Sonlfi, also 
a printer. Inventor and farmer, were engaged together 
in developing a machine for serially numbering the 
pages of blankbooka At the shop where they were hav¬ 
ing their work done ('-arlns (Hidden, the son of a suc¬ 
cessful Ironmonger of Ohio, waa also engaged In devel¬ 
oping a mechanical “spader" to be used Instead of a 
plow Glldden became Interested In Sholeg’s machine 
and suggested the idea of devising a mechanhnn which 
Would not only write numbers, but also letters and 
words In the following year a copy of the SctxwTmc 
Amebicam fell into the bands of Mr. Glldden. It de¬ 
scribed a machine called the ptcrotype (winged type). 
Invented by John Pratt, which was (leslgned to do Just 
what Glldden had suggested. This article was brought 
to the attention of Hholes Glldden, 8oulg, and Sholes 
eventually formed a combination to develop a practical 
machine Glldden contributed suggestions; the first 
crude mvKlel was largely the work of Roulf, who rog- 
gested the pivoted types set In a circle and other minor 
details, Sholes contributed tbe letter-spacing device 
By September of that year the first machine bad been 
made. It was a success In so far as it was able to 
write accurately and with fair rapidity; but It Was not 
yet a commercial machine. One of tbe letters written 
on the machine reached James Densmore of Meadvllle, 
Pa. He was attracted to the new enterprise and pur¬ 
chased an Interest In It. He did not see the typewriter 
until March, 1868. He urged further Improvements, 
pointing out many defects Route and Glldden dropped 
out of tbe entert>rlse and le^ It entirely to Sholos and 
Densmore. Inspired by Danamere, Rbolee made model 
after model. At last by 1873^ tbe machine bad been de¬ 
veloped no far that it was felt It conld be manufoc- 
tnred, and with that end in view Densmore came In 
187,1 to the g»iD factory of E. Bemlngton ft 8ona of 
I lion, K Y. At tbe factory of the Hemlngtona tbe ma¬ 
chine was further developed and was finally placed 
upon tbe market abtmt the middle of 1674. From that 
time on tbe t.ntewrtter began to work ita way Into every 
huMlnees house, until now very few bnslneas letters are 
written by pen, 

1965-1S75 

Moitom electrical eagtoeertag is placed on a avre 
footing Id this decade; tor we find not oidy the dynatto 
and the motor vastly Imprtwelb (rot new oppUantiam ot 
the electrical current 

In 1869 Z. T. Gramme ocsoiUiMd the Fedaottl rtog 
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a double T nn&ature. A fortnight littsr 
atone publlsbed the principle of the dynalM. , 
Wheatstone and Cooke had made egp m tpW rtto ' to 
1848 with a magneto machine In which deetrcnadiAla 
were substituted for the prerionsly osed tomiridtoe 
magneto. The same Idea was practically appUed 
Henry Wilde in 1867 to construct an altamnttog emjnfit 
machine Between two rows of etoctrooMgiWto of opp«« 
Bite polarity a curreapondlug number of antthtore it{KKfia 
with Iron coUb rotated. 

H. Fontaine and Z. T. Gramme exidUted tiw prin¬ 
ciple of polm I 


ator to an electric motor at the VkHuMiw B 
1873. 

In telegraphing the decade Is memorable tor Mae Mi* 
ventlon by Bdiaon of hla duplex syatmm and his (mad- 
ruplex system, and tor the laying of the lint oaMe 
(1866) from Ireland to Newfoundland throttgb the ef¬ 
forts of Cyrus W. Field, John Pender and Jameh Ao- 
dereon. 

Some Maehaatcal Mervids of the Sixtiw and Smrmittoa. 

Mechanical marvels In their day were macMnsa to 
which we have become so accustomed that lhay are no- 
cepttHl as a matter of coarse. It waa oroaldenM} re¬ 
markable, and ao it was, when Jacob Ke«te, an Ameri¬ 
can Inventor, In 1878 built a machine tor cutting 
iron and steel with rapidly rotating disks of soft Iron. 
The technical proea of 1872 commented vrlth adminttoo 
on A. Brandtm** file-making machine, which, In Imita¬ 
tion of hand labor, apidled chisel and hammer a«|Mir' 
ately, bnt which, however, oouM be used only foe mak¬ 
ing flat filear' It was improved by Manriee Mandon of 
Ixmdon. In 1874. no that convex flllttg aurtoeea oonld 
be made. The modem machine, however, was tsvehted 
by Disaton of PhUadelphla. The idea of roUlag famtead 
of forging file* waa carried out in 1«64 by B. 'B. Dodge, 
who constructed a machine for that putpoan 

Moat wonderful at all was the rotary knitting ma¬ 
chine, built by Lamb of Valparaiso, Indiana, to 1800. 
This machine was afterward tmproved by Duhladi and 
WattevUle. It makes a stocking wUhoot any aeam 
whatever. 

Benjamin C. Tllghman invented the sand Uaat in 1871 
for producing mat glase. Hla Inveutton was afterward 
Introduced Into the Iron and atoue Industriaa. 

Tllghman la also to be credited with the invention of 
chemical wood pulp, althongh ground wood ppip bad 
l»een known §!».« 1840, when Friedrich Gottlob Keller 
took out letters patent in Germany tor a wood palp 
grinding machine; the proeeaa of manuCactore was not 
developed and applied for producing paper snltable tor 
newspapers until a much later date. It began to be 
used commercially about the time of the discovery by 
Benjamin C. Tllghman of Uie dlalntagratlng action of 
sulphurous sold upon wood, which resulted In the In¬ 
vention of chemical wood pulp (1866). After Tllgfa- 
maii In America had pointed the way, George Fry and 
hi* eollaboratoT. Bkman, developed at Bergvick, Sweden, 
the process of separating tbe cellulose of wood by 
iHdling It under pressure in an aqueoua sotatloo ot 
sulphur dioxide In which magnesium sulphite was die- 
solved. The Bkman process, which was first worked 
In tbe liquor used for cooking wool, consisted ot an 
add adutlou of raagoealum aulphite, the maguesla being 
obtained by burning magnesite imported from Greecn. 

Adraiiesa in Metallurgy. 

In 1862 Joa^h Mgpre of San Francisco brought out 
the California atamp mill, which became of great tm- 
portanoe In mining. The dry concentrator to whlMt 
air la employed tor the separation of minerals wm to- 
trodneed to 1868 by Stephan R. Krom. Another toi- 
provement wbicb meant much to the mlidBg todoatoy 
was Dingey's mtoenil mlli (1872) eonslattog of A MOWiy. 
revolving boriaontal slett^ plate over whi<to ftour 
notched diaka rotated in the oiposite dtrecdon. 'fto* 
machine proved twice as effleient m the stamp mtU. 

George Bedaon of Uancheater to 1867 Invatted a con¬ 
tinuous wire rolllag mill. He was the first to toU egt 
metal hats weighing one hundred poitttls jbtto wire at 
the rate ef eieVWt twu a day. Be amraged'liia njllmw , 
In attemato Tprilcai and horlsontal pairs. , ‘ 
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t» te tiK flnt IxwtaoM «< tbe iitiUsaUoa «t 
n|iliil6Sn»A ^Ofeto. la «d<lltb»«l tMUenta, tidun aot 
aad 19T8, Maitltr extended the prtnoUde 
to 1W<4|»*. tetJteawM, rallwny rttepew, and the like, 
th«n«9t imkVtef thut he ww keealy ftUve to the poe- 
ethtlttlM et ill# dlecovery. 

flnt ftairt modem TMnam tee medilne (the prln- 
di^ mim pMpeaed m earty ae IMO) was eiWMted by 
BdWted Oawd at the W»ib ExpoaltioB o* iser. in 
naoUne water wa« need as the Taporlaing fluid 
and tenaratmtad enlphurto add ae the abaorbina fluid 
in IfT# tiowe and White torented the modem water 
(tan pfWMm. They We# atoam into a layer of rod hot 
coke and oartmreted the reaaitant gaa with oU An- 
othWf Iteproeettent la the art of tltumlaation wna that 
of 0. I3flaeld du Uotay, who lorentod the alroon light 
to MflT, to which a peaoU of atrcoa was heated to to- 
oandmeenea to a gas blowpipe. CTanunood, to 1872, hit 
upoit the Idea of bitogtog magnesia to toeandeocence 
Id a WowpIpaL In a amae he was the forerouner of 
Wdshadi. ^ 

SoRW Important I n ea w t te na In Industrial Chemistry. 

Important advances were made to Industrial chem- 
letry. After Parker of Blnatagham atkd Daniel Spider 
had tadepandently endeavored In 18fl2 to make nteoslls 
of a dried edntlos of nftrooellulose, but without suc- 
oma, J. 8 Hyatt dfeoovered In 1889 that camidior Is 
a solvent for virttone Wln<l* nltrooellulose an<i thua 
eetebUabed the liteat modem oellnloid Industry 
Dynamite was Invented in 1887 by Alfred Nobel He 
discovered the eatraordtoary abeorpUve powers of 
the tofosorial earths for nitroglycerine 
Madison Improved the bicycle to 1887 by providing 
It wHb radial wire spWrea. This was the basU of Bey- 
nerd’s tangential sptAm (1888) now need on all bicycles. 

In 1880 O. 8 Halstead of Newark, N J , completed 
a submarine vessel still to bo seen at the Broriilyn Navy 
Yard. Thta vessel, the ‘Intolllgent Whale," bad a trap 
door, whteh opened to the bottom of the vessel After 
fllUng the entire vessel with compressed air to the depth 
of stoHRargence the trap door was to !» opened and toe 
whole veasel converted Into a diving bell The cruft 
was never put into commiaatoo 

TiuuMUng Under New Yorit. 

On September 6th, 1886, iUfred Ely Beach, editor of 
the SciiwTmc Ambwcan, patented a plan for convey¬ 
ing letters and parcels by mechanical means directly to 
a Central Poet Office from a lamp-post letter-box In 
the foHowlng year he learned of the saocess of exjKrl 
mental pneumatic tubes In Great Britain, through 
which small cars earrylng merchandise and persons In 
a sitting position were successfully operated. There¬ 
upon be Invented a plan of dispatching letters pneu 
matteally X-shaped revolvable valves In lamp-poets 
were Intended to catch the letters as they were dropped 
from above, and to Iwrid them until the pneumatic car 
came along. Into which they were emptied antomatl 
cally This system was patonteil November 18th, 1866 
He bulB a model which was exhibited at the Amerl 
can Instttnte Fair In the autumn of 1807 A company 
called the Beach Pneumatic Transit Company was 
thf»M organised to lay pneumatic tubes under Broadway 
and the East River for the transmission of mail and * 
pareWs. In order to tunnel under Broadway, the mod¬ 
em tmuieltog shield, suggested ah early as 1824 by 
Brunri, was practically applied. The shlrid was pushed 
forward to a modem way*, by a serlea of hydrau- 
Ite rama, which syatom Mr. Beach patented June 8th, 
1888. With tbte ahteld a tunnel waa driven udder 
BtoadWAT from Warren Street to Murray Street. A car 
was propeQed through thU tunnri by teaana a blow¬ 
er, the Idovter being revetued so as to surit the., car 
back when It bad reaeffied the ao4 of Its' travri 
Tbe Blwvatar la fMprovml. 

Almost iilmaltaM»asly with the teeaia elevator up- 
paaskfl the hydnabl*® stevster. whUffi In tta simplest 
ana a ram located under the earrylng ptatform, 
w^eh wu moved up apd 4ow» hy witter xmdmi prea- 
su«t> a atosed cfttodsl. Wa system of op- 
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With the taereasad bel^ came a demand for graater 
jqieed, but akbou^ tUs reuulremeBt was well met by 
the hydrauBc. It bad the ohjecthm of being uneconomi¬ 
cal of space, and the plunger type Increased greatly In 
cost with tonreased Uft The natnral result of these 
conditions, which were steadily prc«roa8lve, was to 
suggest electric power for operating all kinds of ele¬ 
vators, and the flnt electric elevator was installed in 
1887. The flnt successful riectrlc passenger elevator 
was built to 1886 by Otis Bros, k Co. and installed In 
a building on Fifth Avenue, New York. This waa of the 
drum type, and while occupying little space this con¬ 
struction was 111 adapted for buildings 400 to 600 feet 
high, on aocuunt of the enormous slue of the drum 
nsoeaaary to wind the hoiatiDg cables. These conditions 
led to the Introduction in 1SO0 of the electrically uiH>r- 
ated traction machine, which was located directly over 
the elevator shaft, and Inclndes tlie driving sheave. The 
car la suspended from one end of the cable, and a coun¬ 
terweight from the other. The cables pass over the 
driving sheave, thence around au idler and again around 
the driving sheave, thus forming a complete loop around 
these two sheaves. The driving sheave la operated 
through a worm gear by a moderate speed electric mo¬ 
tor. By this arrangement the hodatlng cables are given 
sufficient grip on the traction sheave to lift the load, 
while the machine Is compact, economical of operation 
and practically solves the probtem of high lifts at 
satisfactory speed and with perfect control. Another 
type of maciilne widely adopted to an Improvement of 
the geared traction model by ellmlaatlng the Intermedi¬ 
ate gear, and driving the tractloo sheave direct by a 
highly efficient low-i^evd electric motor, and thU style 
of »n«euiii« has been almost universally adopted for 
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skyscraper Service; and In fact It Is due entirely to the 
improvements made In elevator machinery that the 
skyscraper has become a possibility. 

1875-1885 

If there la one Invention that can be said to stand 
out more than any other In this wonderful decade. It is 
the Invention of the electrical Incandescent lamp, not 
only Bdleou’s most briiUant success, but one of the great¬ 
est technical achlerements tn the annals of Invention 
Eldlson owed his success to clear thinking and hard 
work: for many another had been at work along the 
same lines. Edison brought bis elaborate Investigation 
of various possible filament materials to a c»>nclnslnii 
to 1876, or at least to a point where practical results 
might be expected. In that year he substituted car¬ 
bonised bamboo fiber for other fllament materials He 
was the first to iwogniae the fact that the fllament 
must have a very high reelatence to be efficient His 
iBstallttloa of one hundred and fifty Incandescent lamps 
on the steamatalp rOolumhia” must be regarded as the 
first peacttetl niumtouttog plant in history. The gen¬ 
eral introduction at the iDcaadeseeBt lamp followed the 
startling exhtUt IMBeDa made to Paris to 1881. 

The Edtson toteaklseerat lamp patents proved a fruit¬ 
ful sottvoe of IMlntipn, hut w«r« aostalned. Among the 
tovsntlotof ttiv wi ttew tfu Hy cited as antletpatlons were 
Sawyeria hUteto (bald to he toelitaed to Edtoon'a clatois) 
and the JhlAtoldteff which teaa invented in 

1876 ifir th* 'Ihumlgh MglBaar whose name It bears, and 
vritteh teU ceutelthMe cktefiy because It showed the 
posuMiUllt mt witet teter Ite- teliwl the entMlivlston of 
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solved before electricity could be made cheaply avail¬ 
able. It to Impoaslble to place the credit for the solu¬ 
tion where It belongs. Edison certainly solved It, and 
so did Weston, both hitting on the Idea of the three-wire 
system 

While Edison was l)nsih engaged In perfecting the 
incandescetlt lamp, Charles F Brush was exiH-rlinent 
Ing with arcs. In 1K7S Brush gave to the woild the 
now famous Brush eleclrlc are light, which wn- flist 
adopted by the munlclpalll.t of Clovclnnd I'lie light Is 
still In service In ossentlall.v Its original form 

In 1878 Charles F Brush Introduced his fanioii- cont- 
liound dynamos. Edward Weston's djnauios, too ucre 
among the earliest in the market 

tlanlard and Gibbs (1‘tNl)) worked out u svstciii of 
distributing alternating current at high tension Tlwv 
ntlll/.ed Induction csdls. which were tninsfonners. luit 
whleh they called “si'oondary generators" This enrh 
transformer was one of the first ste[)s whleh rendensl 
It iHVHslhle to Iransnitt electric eliergv to great dlslaoces 
The term transformer came Into use In issi; when Karl 
Ikirl and Karl Zipernowsky showwi that 1)\ ananglng 
the Gaulard secondary generator In parallel and b\ Is-t- 
ter distributing the windings and Iron masses I he prac¬ 
tical rcHiulrements of cver> dlstrlhuHon s\stcm would 
l>e mor,- fully met Transformers revolntionlwsi alter- 
notlng-current engineering and o)s'iicd ui> iiii entirely 
new field 

The modern transformer sjstem, whleh ln\olv(*s 
transmission from a slallon of high iwtcutlal ond the 
reduction of the ixitentlul In the swondarles of tratis- 
formers, was worked uistn In it small way at the 
Franklin IiisMtyle In Philadelphia In ls7l». and iti Feh- 
ruary of that year Prof Klihii Thomson run two truns- 
formora by an alternating dviiumo of his own eonstiuc- 
tion, the fine wire primaries of the transformers heing 
connected In lutrullel with the dynamo line and the s(s'- 
ondary currents of low ts'tentini usisl in doing hsail 
work I,ater on this pioneer work was taken tip (esis>- 
dally after satlsfaetory safety dm lees had Ihmmi pro¬ 
duced by him) and patent fW'^.l.VJ, aj>plhsl for on N’o- 
vemlter 2nd. 1S85, went through the fire of Inlet fer 
cnees from 8i>j)lleants here and abroad, and ItnalB was 
issuwl with broad claims In fact, an oiiltomc of mul¬ 
tiple arc dlstrllnillon svslenis may he found in the rec¬ 
ord of Inlerferenct's and other iirocedtires In which this 
patent was involved It was 1^01x1. after n long eon- 
tost. in 1002 

Another eh'ctrleal worker In this wonderful dt'Oade 
was Fslward Wi-sUui, a pioneer who did unieh to lav 
the foundations of the present electrical industry Me 
It was who plin'isl the art of electroplating on a really 
.scientific fooling In 1^72 hi‘ stihstUiitisl (Bnanios for 
liatteries In [)ltttlng, and that a( a time w la'n dMi.iimw 
and the distribution of electne current were still em¬ 
bryonic His work In the development of the dvieimo 
has never Iteen fittingly r<Hs>gnl/ss], esfieelallv his Intro- 
diiclton of the lamlnatetl core in is?' In 1s7i he 
brought out his arc light dvnanios, and fiom issti on 
he developed dynamos for incainiescent lighting and 
power Before his day It was the practice to run i>Heli 
arc light from a seimrate dynamo, h<' showed prohahlv 
for the first time, that are lamps eonhl ts' run in series 
from B aluglo generator .\s early as 1S7'1 he derlstsl 
and patented the fiaraing arc He also descrllssl the 
con'd c«rtK)n nboni the same time He was the first to 
make arc lamp carbons in great tiuanlltles and the first 
to copper-plate them. From l,s7.''i on he worked in the 
field of Incandescent eh>etrle lighting, svuTctsled in 
producing a homogeneous carbon filament and de¬ 
vised the hydrocarbon treatment process In Is7r,-lS7il 
He was one of the first uaers of the ele<‘trl( arc furnace 
in an industrial way, for he ustsl It In IK7r> is7il lo 
melt platlniiro. 

Weston early reallx<><] thni accurate I'lcMdrlcnl misia- 
urlng Instruments were a vital ms-i-ssltv In chs-trteal 
engineering To him lielongs the cicdlt of having do 
vised, after Infinite pains, simple ehs-trleal meli rs which 
made the measuring of volts and amiH-res ,m easy as 
reading the dial of n gns'cryinan’s senh' 

To make light, iwrtuhle, aocurnle tn-trnnuMits In¬ 
volved the discovery of allow vvlileli would avoid five 
necewdfy of making eorreclion (alculaitoas He gave 
the world manganine, on allov coiiihintng a very small 
temperature coefflelent and n lilgh reslslonce He also 
gave the world several olhns with negative teniiH'ra- 
ture isvefflclents. 

In 1S,S4. at the first Amerlean Electrical Exisvsilton 
In Philadelphia, Frank J Sprague made a sensjitlon 
with his new motors They not only gave a tremen¬ 
dous stimulus lo central station development, as a 
aonree of supply of electrical energy, hut sv-t going a 
furor as lo eloctrlcnl traction Sprague’s stalionarv 
motors for Industrial power are In use to this day The 
year 1887 marks an epoch in electric traction through 
out the world. Sprague’s first real otreet railway was 
that for 8t Joseph, Ma, but the vital point was reached 
When he took a contract to ettulp and ofverate a new 
system at Rtohmond, Va.. with no fewer than fortv 
cunb AU WM erude, but the goal had been reached, 
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and with om- prfHt minht.N the lro1h‘> chiiip Into 

Itfl own 

The Advent of the Telephone 

Never t>ef()re did el(>olrl('iil linenllonn of orient \nhie 
follow otie another ho rapldl.t IndiHMl, ll wun the 
decade of electrlollj 4lexiuider (iminiin Hell invented 
the telephone (lS7(tl, which IriHliuiuenl wiih lapidl.v de- 
veloi)ed. In 1S77 lOinll Herllner patenled the lulcro- 
pbono traiiHOjltter, Imned upon the iiritaiple dlwoxeied 
by I>U Muncel of allerliiK the renlutanei' of two eondnc 
tore tiy prcanure In the Hiune veui Edinon ooimlnieted 
his carbon tolejthoue To Herlliiei and EdNon heloiiKw 
the credit of having made the telephone a <oniuierclal 
Invention 

An electric rallwav wan Imlll for the Hetlln Indus 
trtal ExiH>Nttl(m (1S7IM hv Weinei von SleineiiH Here, 
for the first time, an electric eunent fiom a iHurnatauit 
source WHH hal through a cond\ictor running alongside 
of the truck The tlrst putillc electric rnllwav wuh that 
built In IShl hv Siemens and Ha lake running from the 
Anhalt railway Htalion in Herlin to I.leliterfelde 
In 1HH5 the ThnniNoii-Ilonston InteniullonBl Electric 
Oomiiany IntroduccMl the principle of nsing (he tall to 
return the eunent and also the now familiar motor- 
man's coniroller for regnlaliiig Ihe H|H>ed of the ear 

.Tohn llopkliiHon made his elasslc exjK’rlments with 
alteriiHtlrig currentK In isM at tlio South Eoieland 
ElgbthouHe. as a result of whiclj he laid down the con¬ 
ditions under which two alternators mav he operaltsi 
In H.vnchrvjnisjn In the same year Ellh\i Thomson dis¬ 
cussed the eli'eiro Indue!Ive reiuilslon exerted hy alter¬ 
nating cut rent magnets on copis>r disks Two \ears 
later he built his reiailslon motor In Iks.T tianv & <’o 
built nil alleriiHling-eiirreiit dynamo (Hfri-Ziiiernow- 
sky’s patent) This was prohahiv the lirst iilterimtiiig 
current machine for e('iitral station use coiiuecHsI In 
parallel All this was hastsl on thi' work done h\ Wilde 
In IStlS, hy Marcel ])0pre,s, and, above all, hv lloiikln 

In ISSn HnlHeo I'errarls built a motor, eoiisistlng of 
a pair of elect roiuagnets, Hiipplled h\ nlternutliig cur 
rent differing l)v IKi di'grees lii iihase, so that the In¬ 
terior rotnry portion was sol in motion, thus sfiowlng 
that It was iMisslhle to split a given alteriialliig current 
Into two parts, Ihe one huviiig a resistuiict' flee from 
Induction, tlie other having self Induction As a rotary 
motor armature, Feriarls emiiloved a hollow closed 
copficr cylinder 

Elihu Thomson's Inventions 

The Thomson-IIouston are lighting svsteni iK'gaii with 
the Invention of the nre dvtmnio In ls7ii which was 
Iitttented In ISSO The specification as oilginallv filed 
related not oiiU to a dlreid-enrrent niaclilne, hut also 
to a thrff-)ih(inr ulicrtuittit with collecting rings The 
machine Is, In fact, tlie first example of a lhree-)ihase 
machine with or without eommiltallon 

The Thomson-Houslon eonstiiiit current rcgiilatol, 
patentisl In IhSl and iss.1. had n ]iiof<iuii(l intlueiiee on 
giving the Thomsou-lloiiHloii svstv'm an earh start In 
the ludustrv, as It maliilained a detinlle value of cur 
rent from a scries line, im matter how iiianv lights 
.were In use This reguhiloi had a very extended use, 
and In modified form survives to dav 

Another pioneer element In (he 'I'hoinson noiisfon arc 
dynamo (ISk:; and ISN.l) was the aii-hl.isi, which over¬ 
came the dltllculty of short circuiting across the com- 


miitnloi slots, known as "flashing.” These Inventions, 
also, are prototypes of oil awltches and swltcbea fur¬ 
nished with alr-blastB for extinguishing arcs 



EUatu Gr«v«t Otia, UcreBtor of tlM pMaeagor 
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The ateam elevator of 1870- From a contemporarjr 
engraving. 


The magnetic blow-out system so generally employed 
was lirst develojied with the Thomsoii-HoUston enter¬ 
prise, and it has had a profound influence on all forma 


of control apparatus, arresters, etc. It la found In first 
forms In patent 2SS,107 of August 14th, 1888. A strong 
magnetic field Is employed for disturbing or extinguish¬ 
ing the arcs formed when electric contacts are cg>6tted 
and when considerable voltage and considerable current 
are flowing This principle Is now employed on a very 
extended scale and Is likely to be employed Still more 
In the future. Most electrical engineers are familiar 
with Its present relation to the art. 

When lucondesct'Dt lamps arc run In seriee, one with 
the other, on street lighting circuits, all the sockets 
which sus(ieud them are provided with film cut-OUtS, 
that la. a film of Insulation is so placed In sbant to the 
lamp that when the lump cuts out or Is removed, the 
film Is puncturfMl, and thus a safety short-circuit Is 
made around the lamp This apimars in connection 
with the series lamp In Tbomsun'a patent dated Sep- 
temlier 10th, 1NS4 For similar punovscH vacuum cut¬ 
outs were invented and have attained a certain amount 
of use In recent times, and the prototype Is 307,818 of 
NovemlsT 11th, 1884 

Hamllle Faure Improveil riatiK^’s accumulator In 1882 
by Inventing the iiastod type of storage battery, PlaatO 
formikl Ills sui>er-()xlde of lead after charging; Faure 
used 0 compound of lead oxide and lead suiier-oxlde, 
which ho.applied directly to the negative electrode. 

In 18,88 Uaston TlsHandler built the first electrically- 
driven dirigible airship Much more Important were the 
exiKTlmeiits of R^niird and Krebs of 1884 Theirs was 
the first really IntelligeDtly designed airablp from the 
modern standpoint The proiieller was driven from a 
dynamo; the eiiveloja* was remarkable for lU approxi¬ 
mately correct aerodynamic form 

In 1HS3 Sir Hiram Maxim lnventi*d his automatic 
(self-loading) mueblne gun, In which he utilised the 
force of the riavitl to reload the weaiKvn ns well as to 
lire It nutomntlcallv Most mislern machine guns have 
lieeii liased upon this early weapon of Maxim’s 
Edison’s Remarkabls Activity. 

The deeade was the mivst active In Edison’s remark¬ 
able career He perfecftsl bis motograph, his automatic 
telegraph systeinH, his duplex, fjuadrnplex, sextuplex 
and multiplex telegraphs Of thivoe, the quadniplex 
system of telegraphy Is of almost Incalculable Impor¬ 
tance It may l>e safely said that its hiventlon ren¬ 
dered the high-siveed printing telegraph commercially 
unnecessary until the present lime To the same decade 
belong his mlcrotaslmeter, paraffin paper, and carbon 
rhiustat In 1S77 the pbonograidi appeared, o»»e of his 
most original and brilllont Inventions, Its first ptib- 
lle demonstration was In the office of the SciBurmo 
Amkbicah In the same year Two yearn later he brought 
out his dynamo electric machines, which he designed 
esjK-<1ally to mrs.t the neevl of a simple efficient 
means of generating furrent for his Incandescent lamps. 
In 1.8H0 he tiegan his work on magnetic ore separation. 
Then followed (1.880-1882) the first full-alsje experimen¬ 
tal electric railway In this country for freight and pas¬ 
sengers at Menlo Hark, N .1 Not content with Invent¬ 
ing. he started to exploit the Incandeocent light eom- 
raerdally (1881), built the flmt cirntmerdal lamp fac¬ 
tory at Harrison, N .1 (1881), and organised shops for 
the manufacture of dynamos, underground conductors, 
sockets, switches, and fixtures. 

How ths Nswspapm- Printing Piwss Was Impttnnsd. 

Andrew Campbell, famous for bts printing press Im- 




















primsMiitB, iB 18T6 dBVBlopad a imaa wbicfa twed 
< 0 pntt iftmevtypii platM sad -prtiited OB both sldM of 
Hn’ Maelf. later CanfipbeTl sdded a tMHog nut- 
ob^ K«ct b» boUt a double prtnttnc maobiue, eadi 
Imtf «f vrUcAi oaBtrOratod a peifeeted web to a tolling 
Bpae^iwi eottttiton to both, wbewt^ be was able to tun 
dot paper. Btepben D. ’Fucker, an iUTeu- 

tofW'llie atoplor of Hoe aud Obe of the moet brUUaut 
TBet^iWrtto that thla coootry erer produced, also lo> 
uentad a didd*r. He appUed for a patent (1ST5) i Gamp- 
bell ^ B0t Hence, one of the moat valuable tmpcove- 
metjfto In printing premtee fell to the Roes. At about 
tUe aame time Tucker Invented another device eaaential 
to the audem newapaper preea—the collecting cylinder, 
by means of which the product of one circnmferentlal 
half of a printing cylinder may bo transpoeed upon the 
product of the following half, and thus the two brought 
together ea a single product. Two Englishmen, Anthony 
and Bose, conceived the Idea of splitting a web at paper 
Into two longitudinal halves and transferring one half 
over and upon the other by means of deflecting bars, so 
that the right-hand product of a printing cylinder could 
be superposed upon Its left-hand product and the two 
made up into one. This invention is now Included in 
nil double-width newspaper printing presses. Another 
Improvement came when Ford patented o means for 
running the product of two printltig machines into one 
folding machine The ro- 
taiy fOMer of Oampboll (or 
Tucker), the collecting cyl¬ 
inder, the angle bar method 
and the double press ar¬ 
rangement—ell very neces¬ 
sary to-day in newspaper 
presses—came into the pos- 
sessloD of the Hoe Com- 
iwny They were all com¬ 
bined into a single struc¬ 
ture, so good that nil other 
presses were driven out of 
newsiwi’cr ofllcj's Vcrj val¬ 
uable additions were made 
by Crowell, an ingenlotw 
Yankee sklpjwr who couM 
not even read n drawing 
and had to work from pat¬ 
terns or models With no 
knowledge of machine de¬ 
sign, be iDvonted the longi¬ 
tudinal folder, by which a 
web may be folded longi¬ 
tudinally while on the run 
and still in web form About 
the same time (187P-188fl) 
he conceived the Idea of 
the rtitary fly. This was the 
hurt device necessary to the 
creation of a 24.tiO(»-coples- 
an hour printing press, and 
when It was introduced (In 
the early eighties) the ro¬ 
tary newspaisT printing 
press lu all its elements 
became the machine it U 
to-day. 

What the Inventor Did 
for the Miner and 
Iron Founder. 

Important progress lu 
metallurgy was made. 

After M. J Holway had 
made experiments in bes- 
semerlstng copper (1877- 
1878), following the experiments of Semennlkow, M. J 
Brown of Sheffleld succeeded In blowing Rio Tliito ores 
in Basaemer converters. 

The modem Otto by-product coke oven, an Improve¬ 
ment on that of Bauer and floffmann, was liitrodneed in 
1880. Otto’s system has served as the Insplratlou of 
most later designers. 

Alexander and MaoCosh Invented the so-called Oart- 
riierrle process tar obtaining amiuonta and tar from 
blast furnace gaees. The first proposal to utilise waata 
blast furnace gases for the generation of power seems 
to have been made by Joeef von Ehrenwertb In 1883. 
WUbeltt MtohaeUs in 1876 made discoveries which 
sheered that hHurt fumact slag bould be added to Port¬ 
land emteut wtlh advantage. 

The first twocycle gas engine appeared In 1879 It 
was the lovwttoa of Clerk and was dlstingnlsbed by 
Its BspBTBte compression swmp, which charged the 
worictiig chaiabec end aleo acted as a scavenger. The 
first gss ei^fdne tor locotuottves was built in tbe asms 
year bit Maro^ Dfiptm The gas was oomprossed in a 
suttlgllg flOBtalnert nnd. after haviiig been allowed to 
w<»jt «xpaiMdTiHy Uka stoam, was mlged with air, ex- 
lOfM 4^ thw »»*» fh do trolrk again. 

fi if gfe lHstf Hw) «Miast »^«W)itoa t llw iuaM Turbins 

'ftotMh SB^Mar.' SatpeUet, constroatad a 
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steam engine for tram cars, which engine was after¬ 
ward used In BUtemoblles. The engine wss based upon 
the priuctple that only enon^ steam was admitted at 
each stroke to drive tbe piston to the end of Its travel. 
A flash Ixdler was employed. It was not until tbe 
American, Stoider, came to the front with his tubular 
holler that the steam automobile really came into its 
own. White, another American automobile dosignor, 
compromised between tbe principles of Stanley and Ser- 
pollet, by designing bis aemi-flash steam generator, 
which was sBOCsssfolly used. 

But the crowning invention in englnee was the steam 
turbine. In 1884 Charles Algernon Parsons uf New- 
easUe-on-the-Tyne invented his multt-oeUular turbine, 
which utllUea steam first on tbe action and then on 
the reaction principle. His was the first steem turbine 
which could be directly coupled with a dynamo 
In the samo year Pelton. an American. Invented the 
I’elton wheel, In which cups are used Instead of blades, 
the cups being so designed that they utilize the force 
of the Impinging water to tbe utmost 

Morgonthalor and His Linotype. 

For many decades Inventors had endeavored to sup¬ 
ply H satisfactory machine which wonld rapidly set tyi)o 
and which would enable newspaper proprietors to turn 
out papers more rapidly than was possible with hand 
comiJosttJon. It was not until 1888 that such a ma¬ 


chine was tnvmibed. It was the invention of Ottmar 
Mergenthalor, and It worked on an entirely new prin 
clpie Instead of WXlIrlng to set tbe types and after their 
use to distribute thorn among their respective ree<‘ptacleH 
in order that they might be automatically composed—the 
principle on whltb previous Inventors had worked— 
Mergenthaler composed tbe type-matrices, and from 
these cast, as a stogie piece, a Une of characters. Hence, 
bis machine was called a '‘Unotype” Mergenthaler’s 
matrix wae of braaa, flat and rectangular, having a 
V-shaped notch cut de^ into Its upper end, the e<iges of 
the notch belag Uned with small hook-Uke projections 
These projeettoos wen arranged to act like tlte convo- 
Inttons of a flag hiek-hto'; because of them a matrix 
could drop town rive V-rii«>ed ward bar, from which it 
hung during its automatic distribution after use, only 
into its own reaerwdr oftfivannel of the matrix maga- 
alne. The amvOatleu all the matrices of each char¬ 
acter wen aMke^ hut tkew tri no two characters were 
the aama The tneitiiceB were allowed to drop Into their 
proper plaoee In « ftoe to reepenoe to the working of a 
keyboard. TOmy wore automatically Juatified. trans¬ 
ported to the vaieriitf mechenlsm and pressed against 
tbe ttoutii Of a elet or mold filled at the proper mo¬ 
ment Iririi SKdtOa type pnttal. After that the matrices 
WM» ntoinved to toupeetlve magsalnes. 

On the heels at rito came another device—tbe 
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“monotjiM-," Invented by l.enBtoD. which has fftund IIk 
field more In the IkkiU nnd iK>rlodleal printing oftlce The 
monotype conslwted of two Indertendeut mechnnisms, the 
one a keyboard by nieann of which the operator was en 
able<l rapidly hs tsTfoniic a pni>er ribbon with holes 
which represent cliHracterK, and the other a tyi)e-PJ>stln« 
mechanism to which iiciforated tape thereafter was fed 
The latter device cnmprlsed a movable frame In which 
the matrices of 22.-1 chnnicleis were fastened, a tyiM- 
mold, nutomiillcally udjustiilili’ to suit the various 
widths of the characters of the nlphnhet. with which a 
metal pura)) was coim(*cted. and iinemnnilc nu'chanlsms 
for controlling th<' poslllon of the iiinlrlx-carrving 
frame, and the width of the type mold To these was 
added a general nas?hanlenl organization which ciml)led 
the perforations of the ribbon, by moans of air. as It 
was drawn through the machine, hi iiliice the tmitrix 
frame proiH-rh nnd set the mold for each chnriKrtcr 
iitashKl, while the iiuinp and co-operating iiurts acted to 
cast tbe character and place It in Its eorns-t iiositJon in 
a tray, or "galley," at the rate of t.M) clmrarters a 
minute 

The Invention of the Automobile 

The first realiv sneeessful modern volatile hydrocar¬ 
bon flutouioblle aiiiieiiriKl In ISh,'? It was designed nnd 
built by (iottlb'b Dnintlcr His success sismis to bnve 
Ih-oii due vprv Inrgelv to his auloinnttc hot Itilio igniter, 
vvlileb wns soon used for 
both stailoiinrv and porf- 
Hble liileriial eombiisllou 
motors Heorge B Seldett 
of Koeboster, Y, ntiplled 
fot a laileiit on a volatile 
In diocnrboii jiiitonioblle in 
1^70. but never built a car 
tinlil be became Involved in 
li.iteiii litigntioti many 
Veats later, but to I taimkT 
iiiiisl bo coiieishsl the credit 
of hiiv Itig givmi us the mod 
eru iitilomoldle ns we know 
it Much eiedll Is also due 
to Karl Hen/ of Mannheim, 
who hi iss.'-, built the first 
foul evele volntlb' hvdro- 
ciirboii 1110(01 with electric 
Ignition, vvhieh niolor ho 
moiinled on a trlevcle Al¬ 
though he designed this In 
]SH,V he did not exhibit It 
until mss, nnd then at the 
Induslriiil KxiHisltlon of 
Mniilch 

Improving the Submarine 
Boat 

In m7(l .7 I’ Ilollflnd 
ImtII II suhninrlne vessel 
(Ihe "Fenian Ram"), fol¬ 
lowing the Fulton system 
of control bv vertical nnd 
bon/onlal iiiddt'rs She 
wjis titled wiilt un iilr gnii 
which cmild Is' dl.schargisl 
tinder vv-ntcr, .iiid was itr ib 
ablv Ibe first Rubinarine 
torpedo botil, if we give (he 
wold toriiedo Its birgesl 
significance llolinnd whs 
preeed.sl bv a yenr, how¬ 
ever fot In IST.I Garrett 
of Kngliiiid brought otit a 
vessel which wns projielled 
bv a steam engine, steam 
being ghett off at gi.sduiillv risliicliig pressures Later 
Garrett biH-nnie associtilisl with Nordeiifeldl, who added 
new Ideas, among them down haul screws carried ninid- 
shijw eltlier side of the vessel to haul her under water 
Bv varvlng the sptssl of the side jiroivellers the depth 
of submergence could he controlled Nordenfeldt built 
submarines for Turkey, Grecs'c, nnd Russia in these 
liiternnl toriiedo firing tubes were fittist for the first 
lime 

In 1S«0 Alexander E Brown liistallcd the first me¬ 
chanical ore unionder to take ore from the hold of a 
boat nnd deliver It ellbet to ears or to stock piles with¬ 
out rehaiidllng, an Invention that marked the first step 
Iti the remarkable Auii-rlenn Bvsiem of ore handling No 
radical Improvi'inent In Ibe principle of ore unloading 
waa made for nearly twenty years 

Papar Pulp and Its Preparation. 

Iturlng this process the Ekmnn iiuin-i jnilp process 
was markedly developed Mi'clianical difilcultles sitr- 
ponndod the operation from the start, tliongb (be (pial- 
Ity of pulp produced wns excellent The digesters In 
which the wtmd wns cooked were liiusl wlili lend nnd 
the heat develotx>d In the acid llipior imwisl to be ex¬ 
ceedingly disturbing, as while tbe lead exiwndisl during 
the application of heat, It did not oontraet again when 
cold. The cost of repairs to digesters necessitated by 
the behavior of the lead lining was heavy, amounting 
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to |1() a ton on the total producttmi Thf 
difficulty waa ovorcome l>y tbe iBTMitton 
of u dl«o«tt>r lluliie comiwwd of heavy 
cement backliiKr faced with hrlclt, the Ut¬ 
ter U-liiK jioltiled with litharge and gly¬ 
cerin Tbe Invention of a dlgeater lining 
waa one of the Important early contrlbn- 
tlens of the eheinlcal engineer to tbe de¬ 
velopment of the Industry 

The magnesium bisulphite process orig¬ 
inated hy Flkman In Sweden, and devel- 
o|)ed by Charles S. Wheelwright and hU 
brothers In this country at the Ulelunond 
mill In Providence, II. I, has been modl- 
tled In several important particulars, the 
cfaeuicel solvent now employed lielug bi¬ 
sulphite of lime. Many different kinds of 
pulp are olitalued, according to the system 
of cooking employed. 

Tbe sulphite process of cooking wood Is 
not applicable to all w’oods It works Itest 
wltb spruce bihI coniferous wfssls gener¬ 
ally, and the several qualities of sulphite 
pulp deiH>nd on the sjstoiu of cooking em¬ 
ployed. The Mltseherlleh pris'css, which 
bears the naiiie of the Inventor, yields a 
pnsluct by long cooking In a weak solii 
Uou of sulphurous ncid under low pres, 
sure, which la remarkable for strength of 
fiber The W’tKtd Is Mteiimed for a few 
hours before being boiled with the acid 
liquor The KUtuer-Kellner quick-cook 
process Is an linitroveinent on the other 
processes and Ls the one generallj used In 
this eountr> 

Perhaps the most Imisirtant invention 
In pnlp-raaklng pns-esses, esi>eelally In 
view of recent work In the utillnatlon of 
waste wtSKl dates from 1KH3, when Dahl 
IntriNliiosl the sulphate prtscss for the 
tri'HUiK'nt of straw, a niodltleatlon of 
which Is now aiqilled to the prtsluetlon of 
imlp from conlfiTous wotsls that arc not 
Hinenahle to other treatment The ois'ra 
tlon of hoillng in this iiriK-ess is carried 
out with a solution of caustic soda contain¬ 
ing smnll amounts of sulphate and sul¬ 
phide of s(h1u The sulphate of soda does 
not sITcct the wtHKl and Is ustsl as a source 
of alkali and stsllnm sulphide The prin¬ 
ciple of the process depends on the fact 
that In stHla rtcovcry, when the conccn- 
fratisl lltinoi's are t)urn»>(l to ash. th<' 
sodium sulrihale Is rvslueetl to sulphide hv 
the earhonuceous inattcr derlvp<l from the 
wotsl while the stsla, In conjunction with 
the organic matter, is converted into so¬ 
dium carhonate The liquors are caustl- 
clzed In the usual manner, the lime eon- 
verting the earhonati' Into caustic stsla, 
and haviiig little action on the sodium sul¬ 
phide 

1885-1895 

Although the decade was not so fruitful 
In plonei'r electrical Inventions ns that of 
lN75-1stCi, It ilbl bring out much that was 
new and stiirtllng S /, de Perraiitl built 
the tlrst (iltcinatlng turrent (suitnil sta¬ 
tion of I.ondon. remarkable for Its eom- 
lileteness of cqnlimn'iit II served as a 
mtslel for later installations 1'he year 
1SS7 Is inenioralile for Tesla’s invention of 
the iMilvphiist alternating current motor, 
wlileh made ll ihimsIPIc to Irnnsmit elec¬ 
trical eiieigv economlealiv On another 
page In this Issue Mr 'I'esln has told how 
this and other lineiitions of his s|)raiig 
into being 'I’lie first iiltenintlng ettrreiil 
machine for generating jiohiihase t urreiit 
seem.s to have lieeu hnllt In IHSh hv Hassel- 
waialer of (tffonluirg In th(> same year 
Charles S Hradlev patented ,i twiephase 
motor The llrsl Instullntlon foi trausmll- 
tlug multi idiuse alteniatlug current at 
high tension was bnlll In IHJtl hj Michael 
O von Oollvo ISibrowolskl of Herllu he- 
twfs'ii I.aufTcn and I’rankfnrt 
Harta Lays the Foundation of Wiraleaa. 

'Til'' year 1SS7 is memotalde for the puh- 
lleatioiMif Helnrh h Hertz's i l.issie studies, 
which cxtsTlmenlallv iiroved that luvlsihle 
eh*efroiiiugnelk waves (un lie sent tliniugh 
the ether with the sfa-ed of light waves 
To jirove the exlstenee of the waves Ilefe 
eraployeil sis-oodary conductors of cou- 
denser-llke form (Hertz resonators).' 
Hertz's work marks the beginning of m<sl- ' 
eni wlrdcas Alegmpby. 

In 1800 Kdowayd Pranly Invented the 
coherer, the first detector of the electric 
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nuNta of tbe transrplttiiw efytoa. X»- 
proveanenta were made In 18M to 
bottahl, Dennison, Grtthn, and OrWOtUL 
tlaetrto WehUng and Other InyMritom* 

The Ihomson electric weUUng pntehta 
were applied fur In 1880, ahd were lashed 
on Auguat 10th of that tame year. They 
were the result of oonsiderable woHt done 
before the filing In establlshlns tbe art 
of electric welding. Along with tbe deveF 
OjMBent of the art of electrie weldtog wn- 
dCT the Thomson proceae there waa also 
electric forging and braaing aa luatonhos 
of the use of electric welding traflafonB- 
ers, the iiecullarity of wMch is that the 
secondary of the tratutformer conalsts of 
only a single turn. Tbe principal patents 
are 396,000 and S8e,»10, Isaoed to tbon- 
atm January 8th, 1888. 

The foudamenUIs of the Thomson r»- 
pnlslcm motor and reimlalnn appatatus 
generally were patented May 17th, 1887, 
tbe exporimeotal work being done about 
May, 1886, and onward. 

lu like manner, attention may be called 
to Thumaon’s InvenUoos relating to alter¬ 
nating current magnetic systems, Includ¬ 
ing the "shaded pole" and "riilftlng mag 
uetlam" (1880 and 1800), pioneer Inven¬ 
tions in this field. 

Hie well known engineering davlco, 
known as tbe "conetant current trans¬ 
former," Is seen In Its earlier fotna lu 
Thomson's patents, 4C)0,616 and dOOJUfiv of 
April 2Dd, 1880 

As bearing on the comlltaiit 
transformer systpros now In siMiftott^od 
use, especially In arc lighting In dtlea, ref¬ 
erence may be made to the pioneer patent, 
61(1840, granted to Thomson March aoth, 
1804. These constant current trausfbmi- 
ers were based on the principle of repul¬ 
sion discovered by Thomson years eariler, 
and they practically supplantad arc Ugbt 
dynamos. They are now greatly 'used to 
supply energy to mercury arc rerilflers 
where direct current Is employed to oper¬ 
ate a series of magnetite arc lompa. Tbay 
fumiah constant current to altenuttlng 
current arc lamps, and are Itkaly to be 
used to the future with the series blgb 
power Incandescent lamps of the nitro¬ 
gen filled type. 

As an Important Invmitton wtaleb lay 
fallow for some ttme tnay be menttehetl 
UMlpson’s "elecfrlc air dfttl," tbe 
of patont 684.730, of rehntary mb, 

The patent Is fundamental, and pnatlitoy 
coven the form la wttieb ^ectrtoat (Mi^y 
Is tww employed for the worktog bf riftoc 
dfflDs. In fact, tha sosjiHad ’^Misriirio gtr 
drin" is made mutor ritto pateat. 

Tbe oil Ipmecmd trutotonwr. to. tt to 
oeramonly employed to toe ««to 'to4toi 


Tbe atoeOie wdUtfbf saUui 


Itoy 27th, 1880. * 

It may bo totereettog to hot* 
tost endeavor to pnWh^ btoh 
etomnts by Wgh fiftoO««r ^ 

todde kbottt Itioa. and a nMUllito “ ‘ 
krUlcb gave abept 4.09& to B;*® 
dad wWto, was topabto.d^ = 


The mschtne hem shown will w«td two haadroi steel hasdi to as *4u, It tSMs tody a waMto 
frw Mi-oods to make an tfectrle wsUL A ‘besTy cunwat Of ' ' " ^ 

In pawwil through tb« sbotttof «ais tbe awtsl ptsew to b 
heat looslly at tb« petots of coatoot, whb* et tb« ism ttsU 
tbe uarts tofether. 




















t(^ ortflnsl tBAcbtoe ItaeU boliig ottll ofted In electric 
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4di tanportaut InvenUoti bearing oo Intertivle w&k. 
mm 8w* a deckled factor In the «awtructlon of dyna- 
OMHi hnd motora tor oonttnuona currents Is shown in 
pataut 40(1,422, Uad In 1885 and lasned 8eittembar 15th, 
tStt Thl» dynamo appears to be a pioooer luventloo 
te that the separation of the aerlea and shunt colls on 
the Held for aecurino better oommutatlon and at the 
same tfane compoondlnc a machine, are fouud. The 
principle has Iwen apfdled In Improved forms since 
then, and, of course, hae given sniwrlor results. 

SoMM Work With Cha Elootrk Fumaos. 

The p<swU)lHtiee of the electrical furnace were never 
befnre so brilliantly repealed aa In this decade. In 
IIWB Woehler dtacoveted that water acting on calcium 
oaiktde would produce aoKyleueu The seat step was 
to make calclnm carbide cheaply. An early attempt 
with the tdectrlc furnace was that of Henri Moleaan 
(18M), who succeeded in making catcliun carbide out 
of tuarhl* and sugar carbon. Then came Thomas L. WUl- 
eon. to whom the credit Is really due of plactag the 
manufactnre at caldttm carbide upon an Industrial 
basis, width be acldared In 1882 In cooperation with 
Diatenwn. 

Paul Qdronlt oonstniotod the cathode furnace <1887) 
for untetermpted operation and thus becomes the found* 
er of the riectrometallurgy of aluminium according to 
the Hm^ag method. 

Hdwatd G. Acheson succeeded In 1892 In making slU- 
Mnm carbide In the electric furnace—an abrasive wbldt 
has beem k»<»w« to the trade as carborundum. He also 
abtalne<l artificial graphite In the electric furnace. 

Power Ge«»orat4oi»~The Diesel Engine. 

The year 1808 marks the publication of Rudolf 
IHesel’s “Theory and tlonstructlon of a Rational Heat 
Motor,” In which he sot forth the prhiclplea of the 
wMIdtiiown Diesel engine. IWceol engines were first 
exhibited In 1896 at the Mfinchiior-Austellung fltr Klcln- 


kmttmaucbtnen. 

In 1887 Oustaf de laival Invented his hlgh-Ki>eed steom 
turbine, In which the potential energy of the hlgh^jree- 
suiu ateam la transformed Into kinetic energy In « 
single stage and impartsd to the abaft. In the same 
year he deWood bis centrifugal cream »ei>arator, which 
ever alm» has been widely used In dairies He seems 
to have been preceded by BHhu Thomson, who pat¬ 
ented the contlaiions separation of cream from milk 
by oaotrtfugal ^orce, the Bret eotample of a conttnuously 
opMWttag centrifugal madMiie rilth ducts for the In- 
titedtHtkm of the i»w charge, and separate dwts for 
the«rit of tte sepdTated eourtitaehta. During the l«e 
at ^ iriienf the o»trifa|Ml"^cln!si9Wf* 

tJoRdd Rfaltea riwa iW* out under »t. «wt*»cd WHh 
anoilllMr «C m imval, imt the brad patent was one to 
MArtetra iw baeu'rMde, rtiH that nmabered 
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teat the affect of petnaslum cyanide depends upon the 
weakuete the sotutlon. The gold mines of the Trans¬ 
vaal took tffi the process almost as soon as It was 
Introduced. 

The irst cnnmarciaUy euccessful process for making 
artlflcial silk was that brought out In 1885 by Chardon- 
net, who al|tiirted nltro-cellulose under pressure through 
small holte In water, alcohol, chloroform or the like, 
the throada congealing at once. 

J<An B. l>ttal<6>, a dentist of Dublin, Ireland, Invented 
the pneusiattc tire In 1890, as we know It to-day. He 
seems to trive been quite unaware of Tbomsuu's pioneer 
work in the same line (1846), 

Artfftetel FUglit—aaitw Early Eapsrlmsnters. 

ExperiatoBts were made In thbi decade, which cleared 
away aocne of the dlfSculttes that confronted Inventors 
Intereabed in aerial navigation. In 1880 Otto Ltllenthal 
of Berlin bsean his gilding experiments with a motor- 
lest aero^ne of his own design. Simultaneously Lang¬ 
ley and kfaxfaa began their experiments. Idllentbal 
was killed in a machine of his own construction In 1891. 
Istngley la 1896 succeeded in making the first small 
motor-driven aeroplane which ever flew. He contlnned 
hla experiments until 1903, when a fuli-slscd machine 
of his failed to mount Into the air because of a defect 
In the tatthctaing apparatus. The madilne was sue- 
ceeafully flown tot a short distance In 1914 by Curtiss. 
Hiram Maxim’s UMiriilne was built In 1894. It was of 
enormons proporttons and had a motor stenm engine of 
.860 horse-power While It mlri^t have flown for a short 
distance, It came to grief because It tore away the guard 
rails which were Intended to hold It on Its track, 
improving the Phonograph. 

Hdlson’s experimental sucf^ess with his tinfoil phono¬ 
graph of 1877 proved the starting point of much valu¬ 
able InrsetigatioB In sound production by himself and 
others. In 1888, Dr. Chlchetrter Bell and Charles Sum¬ 
ner Tatuter patented their method of recording and re- 
productug sounds by engraving a wax or wax-Ilke sub¬ 
stance, thus productng retards that could be renutved 
from the machine, handled aitd transported. In 1887, 
Bmtie Berliner Invented the gramophone or disk grapho- 
pboae and Worked out for practical use the system of 
duplicating dhte records, which has been in use ever 
since. 

A RsoonI of Aaktevstnont in Submarine Invsntien. 

Oonbot of France built several submarine torpedo 
boats between 1885 and 1890. The novel feature was 
his itrcgMller, whlcb worked on a universal joint so that 
It could be changed as to the direction of tbrust It 
took tbe pUoe of vertical and borisoota) rudders. Prof. 
Joslab Tmflc carried on experiments with bis submarine 
(“Peacemaker") In the Hudson River in 1886, using 
canattc soda which was Introduced Into a boiler to gen¬ 
erate ateam. Rls Iniat bad a water lock through which 
a man, clad In a diving suit, could pass This was 
the priseilde that Jules Verne embodied in bis Imagin¬ 
ary “NauMhis," fondly Imagtolng that the Idea was hls 
originally. Sereral other submarines were built In 
Europe during this period. The most successful of these 
was perhaps the •HJymnote” built In Fraaoe after the 
derigns of Dupuy de Lome and Qustave SKdd. 

In 1808 the United States Navy advertised for bids 
for tbe oonstractlon of a submarine. J. P Holland, 
OeOrgu C. Baker, and Simon Lake banded In plans. 
Baker's design was based on tbe performance of a Tea¬ 
sel he bad eKpertmented with In 1802. Holland sub¬ 
mitted plana for a ateam veeisel of the diving tyi* with 
horlaontal rudders at the stern for changing the In¬ 
clination of the vessel, aa first used by Fulton. Lake 
submitted a design for a veesel with an inner and outer 
hull, the toner space to be utUlsed for water ballast 
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Edward Weston, pioneer inventor of dynamos, 
arcs, and electrical measuring instruments. 


This vessel was (ieslBiied to Is' oiH-rate,! siilmiergtsl on 
a level keel by the us<‘ of hydroplanes , IsKtom wheels 
were provide<l to enable the vessel to lie navlgiitpil on 
the water bed Itself, air locks were called for to enable 
the crew to escape In case of danger, Holland secured 
the (iovernment sward because of his previous exi>erl- 
ence His vessel, the “Plunger," was not a success, due 
to her enorihous steam Installation, which made the In¬ 
terior of the Isvat unbearably hot, and to her lack of 
sUblllty lake’s idea of running along the Isvttom on 
wheels—an entirely new conoepttori In the art—received 
Its first demonstration In 1894 This craft was the 
germ from which later emerged bis “Argonaut” (1896- 
1897), the first submarine to he fitted with an Internal 
combustion engine. 

1895-1905 

This Is the decade of the aeroidane and the airship 
and of wireless telegraphy 

After two years of i)reltmlnary study, research and 
experimenting Count Ferdinand von Zeppelin i-omplet- 
ed his first great rigid-frame dlrtglhle airship, tbe pion¬ 
eer craft of this type Alvout the same time Santos- 
Dumont was making sensational fllghU with airships 
that could hardly be considered an Improvement over 
those of Tlaaandler and Renard and Krebs, except that 
they were driven by modern light gasoline engines 
which could easily be applied to the dirigible without 
the exertion of any great inventive ability Much more 
Important was the work of the labaudys, who really 
created the seml-rlgld tyi>e The non-rigid system was 
developwl by von Parseval The collapsible Parse- 
vaU were quickly adopted by the German army and 
were later improved by Astra-Torres In Prance. 

Th* Wright BrotlMTS Invsnt the Flying Machine. 

But the decade Is much more memorable for the 
actual reallxaUon of a flying machine. tVtavc ('Imnute 
contlnned Llllenthal’s gliding experiments with blplam-s 
and multlirianes, his ex|ieriments proving that the 
trussed biplane with wtme device was neoeRsary to shift 
the center of air pressure In order to nialntalii e<iulllb- 
rtiim He was the mentor of the Wright nrothers, who 
began their Investigations with similar gilding exisrl- 
ments which culminated in the modern biplane flying 
machine—a machine driven by a gasoline motor, pnv 
Tided with wing warping devices For the first time 
In history, a man having a motor-driven maehliie flew 
In 1903 for a distance of 200 meters In the same de¬ 
cade belong the experiments of Ader; hut there Is no 
evidence that his "avion” did more than to rise from 
the ground and fall back again. 

Marconi and Wireless. 

In 1896 OugUelmo Marconi Inventetl th(> first practical 
wireless telegraph apparatus It eontalniHl very little 
of his own, but In this respect It illd not differ from 
many pioneer InvenUons Yet, It was Invention In the 
true sense of the word because a new result was pro¬ 
duced with well-known apparatus Ingeniously combined. 
In 1901 Marconi for the first time signaled across the 
AtlanUc Ocean The development of wireless Is traced 
In the article on tVanmuntcatlon In this Issue. 

The work dtme with the electrical furnace resulted 
In the establishment of the aluminium Industry Oharles 
M. Hall discovered In 1886 thst natural oryollth Is a 
proiver flux and solvent for clay, and with a current 
derived from seven Grove elements and with carbon 
electrodes he succeeded In prodnclng the first pieces of 
aluminium. In 1889 Hfiroult produced aluralnimn 
bronae etectrvrfytlcally by melting alumina and decom¬ 
posing the molten mam with tbe electric current 

F. A. Kjellln, Brneato Stassano, and Paul Hflroult 
simultaneously and Independently discovered about 1900 
that 11 Iron la to be reduced from its ores electrically, 
the iron must not be left too long to the electric arc, as 
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otherwlw It will Hlworli too mm-b oarbon and Huflfer 
lii quality. K. A. KJellln, accordlnitly oonstnicttil an 
electric furnace In wh^ this idea wa» embodied, and 
on March 18, lOOO, oi^talued the first good quality of 
electro-steel, free from blowholes. Paul H^roult In 
the same year buUt a furnace In LaPrait, In which he 
also produced very pure Iron and steel by smelting the 
ore In a crucible of refracUre material In which the 
carbon electrode did not actually touch the Iron. 

In 1807 Hans (ioldschmldt of Basen Invented the well- 
known thermit pnjcess Thermit, however, was not In¬ 
troduced commercially until 1800, The modern process 
of antotfMous welding was Introdnood In 1005 by 
FoucM, oxygen and acetylene being used In a specially 
constructed blowpipe. 

An attempt to reduce nitrogen from tbe air elec¬ 
trically was made In INlagara Falls by Bradley and Love- 
Joy in 1000. This experiment, j^lle not commercially 
suceeasful, at least served to' Inspire later work Thus 
Christian A. Birkeland jthd Samuel Byde built their 
Norwegian plant In 1006, mdug electric arcs spread out 
by magnets so as to olitaln a great beating surface. 

The Davalopmant in Elaotrioal Enginearing. 

There were many othir achievements In electrical 
engineering that dt'serve mention, hut only a few can 
here l»e lUtfSl in 1808 ap)»'nrtKl the tclegraiibone or 
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Into service on the south aide elevated railway o( 
Chicago under torfeltun contract The multiple unit 
system Is the sole dependenee of the roads In New York 
and Boston. Hprague’a fundamental and basic patent 
on this system contains nearly three hundred claims. 

In 1902 J. F. Stone’s system of electric train lighting 
was introduced In the United States. In this system 
the current la delivered by an auxiliary battery to which 
the car rod lamps are connected. A regulathig appa¬ 
ratus of special design renders It possible to supi^y 
uniform current, whatever the si>eed of the train may 
1)6 Stone’s system was Improved In 1003 by Alohele by 
the use of a new regulating system which eliminates 
the n«‘d of any attention whatever on the part of the 
train erew. 

H (! Lamme of the Weatlnghouse Manufacturing 
Company brought out the high tension motor for single 
phase alternating current In 1002. The motor was soon 
introduced on electric railways 

The Swedish engineer, Juugtier, Invented the alkaline 
ulckel-liMUi storage battery, hut It remalued for Bdlaon 
(1003) to brltig the battery to <N>mmerolal perfection. 
Ekllson made his cell of sheet metal Instead of bard 
rublsT and filled the plates with hydraulically preaaetl 
briquettes, composeci of Iron and graphite for the iKial- 
tlve plate and nickel and graphite for the negative 


fumgoeu Into neduutlcal antrgy i lt«dC mMl 

patent In ISM. «iHi trM a 
gine, The Setting hM;fttn«eegiptni|^ 
out to 1^ Oookertll of Sacaing, BMfiwn, UtVOMhiia 
a four-cyMe tHabt furaeoe gta migltie ht MM. IVem Mto 
the two-t^Umto blast fumaoe gas sngine of the MMm- 
berger Maschnlneobau-AktleogeseniKdihA was emtnd, 
In lOOi James A. Galley brought ufit Us dty blast 
prooeas C^tr tbe production ot Iroa and ste^ 13d aolnd 
the proUem at drying tbe air by treefilng out the 
ter. Although be encountered great dlftcultleB in IntM- 
ductng bis process It Is now recognifed ia pne at Ihe 
must Important contributlcmB to the Steel and Icon 
makers ^ effeoUng as It does remarkable eeonomlMt 
The American Iron Industry suffered a great diange 
In this decade. Thu Mesaba ores were being Intro¬ 
duced. Ulnoe the blast furnaces were far remoretl 
from tbe Lake Superior beds cheap bandUng was gn 
eseential, a consideration met by Brown’s bridge cr snes i 
cableways, and trolleys. A radh'al departure was made 
In ore handling when G. H. Hnlett In 1888 Invented the 
automatic ore unloeder bearing his name, tt did awdr 
with the shovelful as the imit of bulk and aubsUtutsd 
the grab bucket of ten tons capacity. The entire ma* 
chine was made to travel along the dock to reach all 
buteboe without shifting the lioat. This machine ro> 



telepbouugn<j)ti, the lincntiim of I’ouImcii and FtMlcrscii, 
two llanlMh cloctrlcal cngiiKHTs The liistnimcnt Is a 
beautiful comblnutloii of the tclc|ilioi»> ami iiliotiograpb, 
sound l)eing matniutlcally rworchal uiaui mUh*! <llnkM or 
wires Hurl ruprmiuced h.\ iricans of tclcplioiic api)HrutUH 

In 1808 llfniiann Tlu^xlor Simon of CoetUngcu 
studlctl tbe Nm)criMiMltloii <pf altoniatluK niton tllrinT 
currents, and Invented the Hinging arc louiit which may 
Ite reifardeil as a klml of rudhephoiilc liiHtrument. 

The so-<-alled “mUHical arc” has heen variously calletl 
the Duddell and the I'ouIbcu singing art This was a 
discovery made by Trof FUhu Thttuison years ts>fore 
the others had entcrcti the field, and It forms the snie 
Ject of a ivatent No SOO.ftSO, flksl .Inly 18th, 1802, and 
Issued July 4th, 1803 It covered broadly the shunting 
of an electric discharge apparatus stich as an arc by 
Inductance and caitaclty for prrKlucIng automatically 
high fretiuency waves of a eoutinuous nature It was, 
In fact, tl^e first apparatus of the kind which would 
give that result, the Duddell musltal arc being prae- 
tleally the same thing, and the roulseu arc Ifclng a 
slight modification. 

In 1001, Frank J. Sprague, the well-known Amerleau 
eks-trleal engineer, Invented bis famous multiple unit 
system of «)ntrol for electric railways. In this system 
all cars are provided with two motors, and so (xm- 
nected by Sprague's coupling devices tbat all the motors 
of the train are switched In and out by a single motor- 
man at the bead of the train. The syatem was i)ut 


Pioneers in artificial flight. 

plate He jirovhivsl outlets for the escaiK' of gases as 
well as Inlets for elwtrolyte. 

Edison worked hard during this de<«<le on the mo¬ 
tion picture camera and projector and did much to 
give UN the nnslem motion picture Industry He bnsight 
Ills magnetic Iron ore coix-entrator to a high slate of 
etllcleiiey. Unable to utilize the plant <simmerelally 
Iveeanse of the Mesaba ores which then began to be 
worked on a cheap scale, be applied part of his appa¬ 
ratus in developing his Portland cement jvrocess. 

Tharmodynamk; Dsvalopmnnts. 

The steam turbine was markedly develoiieil during 
this iverlod. C. G. Curtis Invented In 1800 his multi¬ 
stage pritnsure turbine. A. Hatean In 1808 constructed 
hts multi-stage pressure turbine. Zo^ly In 10OQ con¬ 
structed a multi-stage pressure turbine which la essen¬ 
tially similar In principle to that of Bateau. A, Bateau 
Invented the first turbo-compressor In 1000 and a turbo- 
pump in 1902. 

Tbe principle of utltlaing Internal work in liquifying 
air as wril as tbe ocmnter-current principle of refriger¬ 
ation was discovered In 1888 by Karl P. O. Linde. Tbe 
outgoing olr was used to cool off the air still con¬ 
tained within the apparatus ao as to produce a cumu¬ 
lative refrigeratlve effect. He built a refrigeratiug 
machine on this prlndpls with which very low tempergr 
tnrea were reached. 

In 1808 Ocbelblluser of Dessau Installed an engine 
In the HOrde Iron Works for the conversion of blast 


duced the cost of handling ore from nineteen centa a 
toil to ks<s than six cents a ton. While this macblne 
WHS tiring devrioped F. E Hnlett designed and patented 
an excavating bucket that wnld be contrtdled entirely 
by ropes. 

Industrial Chsmlstiy. 

In 1807 Karl EngJjpr made exhanative reoearobea ml 
the decomposition of hydrocarboos when aubjected t« 
lieat and pressure. Thanks to him much Ugfat woa ab«d 
u|)on riiamlcal reactions, which take place when oB Ig 
cracked. Most cmriclng processes are baaed upoQ .tbe 
methods disclosed In patents taken out In 1880 by Defftnt 
ami Redwood, 'tlie liewar and Redwood prooeoa la Ig 
turn an outgrowth of the Kcey talgfa-prcoaoie dMSDft- 
tlon process of 1887. ' 

The method <a hydrogenating soft fata aad eRe. 
whereby It la possible to convert vegetable «Ue tOta 
Bulistltntes at lard and some fate into bard fata eC 
greater commercial value was diaoovared In 1908 t|ff 
P. Babatler and J. B. Sendenna. 

The separation of ores by oils was Introdoced t« 1909 
by W, Elmore. The ground ore mixed with tba waRbta 
of petroleum distillation was placed la rotatlag 
ders so that oil and pyrites are IntteuiMy miked. ^1^ 
oil is then centrlfugally separated. 

In 1899 William Draper conotraetad abmnr wltliM^ 
matlc shutUe-changiog meobonlaiB, ifbe 9Mi iiyiiflilifit 
Bucoeos of its type, and the reotfit of m tawiHfe 
(ffSSSlMlMl M hvsMJ I 
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The Rise of the Automobile 



From the Snorting Road Locomotive to the Swift Noiseless Car of To-day 


1 ^ wobW hardly itaem Micwiwn to 
* turn twek tt^vwity year* to trace 
tte Jttatttry of the autoitoihtle 
ItenHy any full-arowu man <am re- 
otU W« flm Ylew of a chtWJtlna 
oarrlaiftt. And yet, In JH45, 
ndiM tile SdKNTiPic Ambricak wn* 
ertirtBhthad, the tHtwer-driren road 
wm an old atory. Joaeph 
Cognot o(f France and hi« three- 
whecttad ateain carrtaye that ac- 
tHhUy ran for u abort dlatauoe and 
ttm tqwet hecauae It oraa too top- 
heary to take a aharp turn at three 
mllM an hour, waa at that 
early Itay a Idntorlc event ee^enty- 
fire yaara o}d. It was In 1H02 that 
RldHird Trevithick. In ICngland, waa 
mM off the Wabwaya for Joy-rldlna 
whan he ran Into a fence at the 
ftlghttnl «W«d Ilf 10 mllee per hour 
anff riVUM «dr aereral patlnga. 

Ot tiMrm. the antomoWe waa an 
old atnry. tnr It waa the father of 
the loeMtotive. The Maa of runnlua 
loonBOtlvea OB ralU an after- 
tfaonglit The first of them were 
nm on the oonuoon hlgtiwayn, and 
w* sow* to tboec oariy asachloea the 
deralo]iiiieat of mauy of the eaaeutlala of the modem 
motor vMilcle. The oan of stub steertnc axle* In iitace 
of ItM fifth wheel dataa back to 1K19 A traruuulaaion 
gear with two apeeda appeared on a ateam carriage tn 
1881 and the same car waa fitted with a oondenner 
stmUar to the early type of radiator* on guaoUne auto- 
mohtiea. In 1828 a 10 home-iHjwer engine waa devel¬ 
oped, ualBg a fl<uih tKtiUr. A power-driven fen—not for 
cooling the engine, of course, but for fltmishlng the 
farnace with forced draught—appeared In the early 
tbirtiea, and nt aliont this tlnie the clutch waa devel¬ 
oped. The diffarential waa need in IMOi althongh It 
tmd been known aa a laecheuteal movement for many 
years prior to that ttate, and finally. In 184B, came the 
invention of the ptMaimtlc tire. Thla waa a canvas 
rubber ioBor tube liicaaed‘'in a leather shoe or outer 
tube. 

Thua We see that when the SnanTirTo Amcbioan oame 
into bdiut IIm* aatfluottlle. as a {tleasure vehicle, bad 
had a rms thorough iryinK oat. tiut It had bcien found 
wanting, nmL by tha pnbUc at large, had (mm felagated 
to a ptaee in the Vast rauacum of tmpracticol Inven¬ 
tions. Indeed. Kngtand had already begun Its o{4>re*- 
slon of the motor vehicle by burdening It with esoeadv© 
tolla and reatrlctlona that grew IncrcaidDglj Irksome, 
wntU, eventually, It was practically barred fn)m the 
highway* by an act forhldding a speed of more than 
four mllea per hour and requiring that each power- 
driven vehicle be iirecedcd by a man waving a red flag 
Nutamtil ]8M tvaa thU foolish law repealed, and It was 
reaphnalhle for the paucity of British contrlliutions to 
the development of the automobile In tlm earlier days 
of it* preaent era. However, in marked contrast to the 
Bptrtt of the date*, the Scnwxjnc Ambbican took a keen 
Intereat In power-driven vehicles and tried to encourage 
and promote them. We find even In otic of Its earliest ntim- 
Imr*—that at October 2ud, IMS—a front page Illustra¬ 
tion and deeorlptlon of a steam carriage for common 



rotherw In IfiflO, and 


III Kiigluiid ilniiiij. 


Richard Dudgeon's steam road car, bi 

The original raactiliM, of wbt«)l this la a duplicate, * 


I conatnict 


roada which waa steered with a pair of reins i'n 
doubtedly the moet important contribution to the motor 
vehicle during the early hlRtory of die Scikntific 
Amhucas waa that of Richard Dudgeon. In 18115 he 
and two ^her engiueero were dlscnaalng the feasibility 
of driving a road vehicle with power, and made a com¬ 
pact that eapfii one of thorn would undertake the task. 
The other two inventora failed to produce anything of 


hi ls(!1 llii' funni 


iifliM iliiik 111 siiccilw Ilf 1(1 mill 1,5 
llliu-h |M'I lliilll Si) fl cilli'llth WHS 
llu' owiii'i Ilf till' I'm iirri'slcd fur 
(lisl iirliliig (lie iH'lgliliiirliiHHl (but 
cMMihiiilh he mu! bis cn'W Imil to 
lull on liroini'n's l)clniclh miil coule 
mid iMinlp tlii'ii niHi hliiHs with fire 
lios, anil luiilu'ls so that (liot could 
fool ibc I'oiiNtulilcs Into ibinktng 
llni( tliev b.iil .1 li'KlIlmute leuuon 
for (Irhlin: oni u( all hours of the 
nlglil 

All tills tilin' dll' mitomohllc was 
mere]} waiting for (be inoiwr t\|s' 
of pngliic to iniiki' it a jHipului sue 
ci'ss Oni' of (he earliest uses of 
with gHBollne fuel was thal of It 10 
r built a liuggv tliHl was ihivon lit a 
owi'MT. the stcmii boiler was of tlic 
was 111 ISSll that Ser|Hillct In Kiaiice 
r )irlncl|ilH mill gave ilio steam 
I the present 



A steam vehicle steered with relne. 

From the Sciaaturic Amekican of Octoher and. 1845 

value, but Richard Dudgetui’e machine was n success 
It made frequent trip* about the country at lilgb speed 
Forty mile* an hour 1« the record It hung up. and fre 
quently It made speeds of ,15 mill's per hour 1 nfor- 
tunately, It was deotroyed while on exhibition. In the 
Crystal Palace fire of 1868. A second machine was 
built by Dudgeon In 1860 Both of the»e machines were 
virtually locomotives adapted for road travel A jiower 
> ehlcle of mneta more modern appearance was developed 


sfeain proiluci'd \ 
olds, who In 1 
steam englni' llo' 
tubular (\|ie It w 
revhod (he fliisli 1 
cnrrlagi' a fresh Impetus tliat has li 
du^ At first eM'ii be iisi'd coal fuel but later he 
elmngisl (Ids 1o Keiosene, and I'M'iiluallv gasoline was 
(be aooefitisl fuel .'(o successful did ttiis (i|s' of boiler 
prove thal II made sleniu a \er\ closi' comiK'tilor of 
gasoline for mmiv jeers The earliest .Viaerlcan steam 
machine of the present era was (hat bnlll b\ (he .Stan 
le) brothers hi is!)" This machine Is still Is'lng nimin- 
factured despite the fact that ofhei-s who started out 
with the steam drive li.ive given it nii for the Internal 
eombuslinn engine 

The hlstorv of the gas vehicle properh starts with 
ISttO, when Ix'tioli in I'ranee jwitented a vehicle dilven 
hy an explosive engine In lids lonntrv the tlist man 
was George H .Selden, who U-gan eviKTlnientlng with 
l.ower-drlven \ehieles In 1S74 llealUlng Hint the steam 
engine was entlrclv loo heavj for tils iiurpose, he en 
deavored to produce a gas engine ,M first he generatisl 
gas by burning liquid fuel, and tried to ullllr.c this gas 
in the cylinder of the engine Jvist as steam Is usisi But 
he soon found that this was not (inxtlcal and llimllv 
decided that the combustion of the gases should lake 
place In the cjUnder Itself About this time he came 
across the work of Hravton, who was Inillding Internal 
combustion engines foi boats Mrav ton's work covers 
the vears from I'sTO to lhS5, and he did much )iloneer 
lalsir on a I>l>e of engine that Is now obsolete Bray- 
ton's Idea was to compress the gas and Ignite It as a 
Jet in the cvilndei Having hnlH a model and having 
sntlslled lilmM'lf that he was on the light tlafk, Selden 
applied foi a patent In 1*^7!) lint although Selden was 
undouhtedlv the hist man In this coiinliv to invent a 
gasoline niitoinohlle. he was not a pioneer, for he did 
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not hIjow tlic win to othors. Infltaad, he kept hl« 
patent pendlnii in tlie I’afent Oflliv by varlouH meana 
for alxteen m'iiin NoI until 1W5 was the patent laHued 
(ind the puhllc nii|irla»'d of the early work of Oeorire 
Seidell, lo wlili'li lime the automobile had lieen well 
e^rohllHlit'd nod vmik la'liiB manufactured here and 
iiliiiiiid 'I'tu' iialent iiddeil nothluK to the knowledge 
Hint other lii\estiautors had acijulred by the labor of 
Ilieli own liiindM IiiKtead of u public lienettt It iiroved 
II inihlic loHM, It xerved merely na a pretext foi exnct- 
liiR tribute from automobile manufacturers 

In IHOS, ten years after tlie Issue of the imteul and 
n quarter of a <‘entur^ after Us Incefitlon, was the flrst 
and only Seldeii cur built, and then Its onh purpose 
was to prove the validity of the [latent Flniilly. in 
imi, when the [wtent Imd but u few more months to 
run, the decision >vas rendered that the modern ear la 
not an infrinj:enieiit of the .Selden patent, las'Uiis** It 
does not use the Urayton tyis' of eutfiue, hut that of 
Otto The latter dates back to 1878, and hence was 
known at the time that Holden filed Ida application. 

About the time that ,Selden was mukltit; his early ex 
perlmenta, Sleiffrled Markus hi Austria built a koso- 
llne-propelled vehicle which is still on exhlhltlon in 
Vienna and bears dati'- of 1877 Howe\er, there Is no 
evidence that It e'er ran 

The real father of the mirdorn automobile was Oott- 


SCIENTIFIC AMERICWJ 

dying, but U oooiirred to hlun that It would make a good 
hiirse, and so he decided to build a motor-pr(i[¥»lled road 
vehicle lleallKlng that the public was hardly ready for 
such a machine, he did not actually' start work until 
several years later It was In the fall of IHW that be 
Is'gun the conatruetlon on his first motor carriage. The 
following spring It was completed and actually ran. 
This encouraged the building of a second and a third 
machine The last was a big success Although Jl,enolr 
In 18«2 used a Jump spark, all the other foreign mn- 
ohluee up to 1895, and some ns late ns 1900. used the 
hot tube Ignition t’harles Duryea. with his brother, 
Frank Durjeu, however, use*! siairk iguittoli, and they 
develoi>ed the siiray carborelet In the very first ran- 
cblne, while the foreign nmchines for five or ten years 
longer used a surface or bubbling de\loe. Kven the 
bloc motor was used by Imryexi lu 1891 and the throttle 
control was develojasl in 1895-1890 But we roust drop 
this pioneer for the time lielng and consider several 
others 

KIwood Haynes started work upon a power-driven 
inHChine in 18911 He used a two-cycle marine-type 
gasoline engine that weighed 180 [Hiiinds and gave only 
one brake horae-power. When the machine arrived It 
was set up in Mr. Haynes's kitchen and put to a test. 
It oi>erat<*d with such s|ieed and vibration ns to pull 
Itself from Its attachment to the floor This showed 


was not buHdlng cun as rtpldlr then as be la ikyw. 
until 1896 was that raoeblse compttteil In aan^ 
year Frank B. Steams completed hit drat antonobUe 
and also bnllt two others, which Were bold. 

America In the early days was no jwire kind to tije 
horselees carriage than It has been to the flying mh' 
chine. For the first ten years only two patrons of Ibe 
Butotooblle appeared. Inspired by the sncOMefBl mees 
abroad, and endeavoring to stimulate lutereet here, the 
Chicago TiMei^Nt)ml4 offered prises amounting to 
|fi,000 for a B2-inlle race to be held In and about Chi¬ 
cago on the Fourth of July, 1895. Tills generous offer 
was enough to take the breath away from American 
Inventors. They were totally unprepared for It, and 
timo and time again the race had to be postponed be¬ 
cause. although on [wpv'r there were enough entrants, 
not enough machines materialized to make It a real 
race. Not until Novemljer 2nd w’as a etmtest held, and 
this was merely a conaolatiou race, because there were 
hut two competitors, natoely, one Uuryea machine and 
an Imported Bens car. Cnfortunately the Duryea ma¬ 
chine, although leading, was purpoaely dttebed, to avoid 
collision with a form wagon that made a false tnm oti 
the course, and the German car struggled on alone to 
the finish. Finally, Thanksgiving Hay was set for the 
real race, and five cars participated. Of these, two 
were Bens cars and one a Roger from France, while 



lleb Daimler, who, In 1884, [lutcnlcd n ... vehicle 

driven bv a l)lgb-s|aa-(l Internal c'ninbuHtion engine of 
four-cycle t.v|«’ .4 jeiir liiicr Kiirl Beiir, iilxo of Ger- 

niHri.v, iiroducval n vehicle ililveii bv an Inteninl com¬ 
bustion engine These, tlie lirsl stetw In the ileveloi)- 
inent of the modern nutomoliile, look [ilnce In Germun.v 
At first progress was slow, lint Inside of ten years the 
motor-projiellisl vehicle hud [iroMsI Itself of siitflcieiit 
jMjpnlar Interest to cause Hie /’Wit Journal to offer n 
prise for an automobile nice from I’arls to Rouen This 
was In 1894, and It [iroved u great success. The next 
year another race was held betwism Paris and Bor¬ 
deaux, In which there were sixty nix entrants. 

In the meantime America was not standing still. In¬ 
deed, In the earliest days of Hie [iresent era of auUe 
moblllng thfs country was very iinaidly re[iresentwl 
Despite the prior Invention of Selden, we may rsdnt lo 
Glmrles B Duryea as the father of Hie American auto¬ 
mobile. He started out at first vvlHi the Idea of build¬ 
ing a flying machine. It was In issii, at the Gvilumhus 
(Ghlol State Fair, that be came across n gas engine 
It used gasoline for fud and had electrli Ignition, using 
twelve wet cella. Hr Duryea tells us it welghwl a |on 
at least and was as big as a dinner table, while the 
gas tank, which was ■the equivalent of the carbureter, 
was ns big ns a washtub Beautiful as tills macblne 
looked to Mr. Duryea, it was evidently not ndaiitcd for 


Mr Haynes that be would have to build a vehicle of 
much heavier I'onstruction ttiuii he had at first contem¬ 
plated. It was not until July 4th, 1894, that the ma 
chine was ready for test Then, becanee of the crowds 
that gathered around the curious vehicle. It had lo be 
hauled tliriH- miles Into the country behind a horse and 
carriage But It came back under Its own iwwer at the 
goodly spotsl of 7 miles an hour 

Another pioneer who began In 1893 Is Alexander 
Wlnton, but his first product was a motor bicycle It 
was not until 1885 that the first Wlnton gasoline ma¬ 
chine was comideted, and it was a curious looking car, 
being designed for four passeugers, the two seats being 
[ilaced tiack to tiacb. This machine made many successful 
runs In Cleveland during that year. In the meantime, 
U E Olds was not idle. A« prevloasly utated, he built 
Ills first machine in 1887. This, however, waa a three- 
wheeled steam machine, although gasoline was used for 
fuel. A four-wha^ed steamer was built after that 
Finally, In 1884, be started the oenstruetlon of a gaso¬ 
line vebtrie. 

In the same year two other pioneers appeared, 
G.harles B. King, a nurafo^tafer of marine 
engines, placed one of bln on|(laes In his buggy and ga*« 
his horse a holiday while be chugged about Detroit to 
lib* motorcar Henry Ford, who built a steam vehicle 
lu 1892, started a gaaoUne machine in 1884. But ha 


America waa represented by a Duryea and a Sturgee 
electric car The course was a most dlfllcnlt one be¬ 
cause a snowstorm had covered the ground with twelve 
Inches of snow. One'vff the entrants was the Baynes 
car, which won a prise for the best design of motor, 
but did not actually engage In tbe race beeauae of ua 
accident due to skidding on the ice Just liefore the start 
Only two of tbe contestants finished this race, and they 
were the ones that had engaged In the consolatlcm race 
a few weeks liefore. This time, however, tbe Duryea 
car won easily, leaving the Pens for In the reoir. 

The second big race was held the following year btt 
Decoration Day The prises, amounting to |S,000^ were 
offered by Mr. John Brlsben Walker of the Otfnuh 
poWtaa liagatine. The course was from Olty Hall, Nev 
Fork, to Irvlngton-ou-the-Hudson and ratnra. Four 
Itoryeas were entered In this race and thtv won ovary 
prise. 


It was to tbe fail of 1886 that the itogUeb PwrUfi- 
meot repealed the raatrtotlene to motor trgfle OB Brit¬ 
ish Mghways, and the same day, Novamber a' 
was held to colebratfon of this evwt, botwerii 
gad Briiddxm, a dtotonoe of S2 aeUtm 
trkata from ail coustrios, Franoo gml ciat^Mitoy'lMlw 
well i«i»oaentod. It was natoraUy ' 

Wtonm* ot the Parta-Bordaaojt Wriferi^WoHd 











The nine hundred and nine foot "Imperntor” steaming up the Hudson River. 


DoValopBM«t of the Tramaatlaatie Stoanuhtp. aud longltnd 

O N July itli, In the year IHiO, a little wooden ftde- to employ th 
wheel steamer cast loose from her dock at Liver udditUm to t 

pool, and fwirteon days and eight hours later steamed the modern o 


oud longitudinal bulkheads. Nhe was the tlrst ship 
to employ the screw pro|teller, and In other details In 
udditUm to these she was pre-eminently the pioneer of 


into Boston harbor amid the aoclamatlons of the assem¬ 
bled dtiSMiB and every manlfeatatton of civic pride and 


The first American steamer to be built for the At- of the foil 

intlc trade was the "United States,” constructed iu urlous ucco 

ew Vork by William II. 'Webb for the Black Hall Uuo were In ad' 



rejoicing. The little craft was the "BrltaDnla,” the New Vork by William II. BVbb for the Black Ball Uuo 
first, of the since-famous Canard lAne., and the first of tiacket ships Hbe made her first voyage to Liverpool 

steamer to sail under regular government- 

Contract for the conveyance of the trans¬ 
atlantic mail In the accompanying dia¬ 
gram, showing the growth of the trans¬ 
atlantic steamship during the seventy 
years covered by the life of the KciKSTiric 
AUKaicAit, we wanmence with the "Bri¬ 
tannia*' for the reason that, although she 
was not by any means the first steamsbtt> 
to cross the Atlantic, she was the first to 
do so on a regular schedule 
The “Britannia” was a wooden aide- 
wheel steamer 215 feet long, 84 feet 4 
inches In beam, and of 1.731 tons displace¬ 
ment. Her engines, of 740 horse-is)wer, 
gave her an average sea sjieed of 8 5 knots. 

Khe was one of four sister steamships 
hunt under a contract with the British 
government, by which the comi»any was 
to provide four steamers and dispatch one 
of them from Liverpool for llallfas and 
Boetou, on the 4th and llHh of every 
month from March to Octolwr, and on the 
4th of each of the four winter montha At 
the date of the birth of the SciESrino The rotor of one of ike low-presoore turbines of the “Imperator.” 

AuuiCAit, therefore, these ships were Diameter, 18 feet, 

repreoeutatlve of the 
Atlantic steamship of 

that day; and the lllua- |dsm fisro isss isAs is42 i 874 isar two isor isva looo loos i9oe j loi 

tratlon which we give xangm on 

of the "Aijultanla” of d«k aio' »s6' fwi’ »37' ras' * 2 R' rso’ mb' 7or.' (wo' tot- too' ss; 

1914, carrying all four Beam . S4' 4" 46' a" at' 40' 6" 43' V' bt' a " os' (W ns' «?' 72' as' ! 92' 

of these little craft on 

her boat deck, which ion* LT!!! A.UAfi 2s,oon s sos U.ss4 kir.ioo ib.ooo 21 , 000 ro.ooo 2,t,6oo 27.000 44.600 aj f 

she would be quite ca- HP 740 3,900 s.ooo 3,38o 3 . 3 B 0 |I4,/ioo!jo 000 n 000 3s,ooo .17 wst ss 000 70 000 04»,f 

l»ble of doing, may be ®*iSow' sa i.i s 14 6 js.b i.ih I lee ao7 33 0 30 7 33 a 23 6 20 ox 22 

taken as an excellent III I ! I 1 

epitome of the past sev- **** “ 

enty years of devedop- -,--—-- — 

mont The “Aqnltanla” 900 ---- - ---- 

Is 901 feet long by 97 _— 

feet broad and la 92 8 OO______ 

feet deep from keel to A 

topmoat dei^ Her dis- ,nn~ ~ . ----- ^ ■ 

plaoMBont is aonMdhlag 7oo___. _ -m- 

over 80,000 tona, and ---.A-- ---M- A,.- 

with e0,000 horse-power eoo--- 

she hae ma^ a speed _----Ay 

Mention aboatd 

made of the fact Hiat .~' jA 

ered hy the' preamt re*- .-A”' — 7 - -'A' ‘^A '^A 

view, that gnat migt- aoo -- 

algo 'IBritaa- . "A' ^A 

isftrlH ^TV'#¥i'Vfiiiil 

^ n i TT i rTgiit si . . . . . . . 

' i'SiSSd ' Onwth ar the tnumathuitie atcanahip from 1846 to 1816. 


In 1847 and It lasted thirteen du^^ 
ship of 2,000 tons Inn den, 2.'>(’> fis'l 
In 1850 the United Stales elite 
the t'uuar^ t’ompsn.N hi iiuillng 
of the Collins Idne, \(‘ssels whlel 
urlous uccomniiKiatlons and geneni 
were In advance of anything ufioa 
'•I’oclflc" of this line was the Hr 


Jiassiige from New York In Llvertasil In 
less than ten davs. which she did during 
a jwssuge In Mu,v, IWil, bringing the time 
down to nine ilavs, twent.v hours, sixteen 
mlnntes In Kebruar.v of the next year 
the "Arctic” crossed In nine (btjs, seven¬ 
teen bonrs, twelve minutes The same 
Company In 18.55 InuncbevI the "idrlntlc,” 


1856 launched the "Persia," of ;!,870 t 
and ahoiit 14 knots s|K“ed She wu> 
iwddle steamer and was built through 


vessels as the modern 
' ftceanlc” and "Kaiser 
Wllbelm II " 

The “Great nastem" 
was a splendidly built 
ship, and cost no less 
Ilian yit.triO.OOO, an enor¬ 
mous sum In tliose days 
.She was («t2 feet long 
on deck, 1 is feet broad 


1414 knotjv an hour and 
the longest day's run 
ira miles The ship 


hud a Complete double 
bull, extending to 10 
feel a h o v e the water¬ 
line, where ahe car¬ 
ried a water-tight deck, 
and she was divided 
longltu din ally and 
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traii«v«^'ly lij JrtilkbeadH which gave her 
a hJtal of flfty couijwrfiumita that were 
water-tight, she was tontH' years ahe«<l 
of the development of tiassenger and 
freight trafllc, and could never secure suf- 
tlcleat of these to rendei her a paying 
itnestuient She proved invaluable, how¬ 
ever, lo snccesafnlly laying the flnrt At¬ 
lantic cable in IHfW, and ahe laid two 
others in 1873 and 1874. Finally, In 1888, 
she was sold and broken up at IJverpool 

For several years the Inman, now the 
American hlne, had been uaing the aerew 
propeller, and in 18d2 the Onnard CVuu- 
pany launched the 8crew-proi*ell«d “Chinn,” 
a vessel 337 feet long, whose average 
tcausatlantic s|)eed was 18.» knots. 

About this lime the compound engine, 
with Us higher steam pressure and supe¬ 
rior economy, began to make Us apivenr- 
ance, and simultaneously came In that era 
of long and narrow sbliw which was des¬ 
tined to play such an Important part In 
the history of the steamship The "Both- 
nla." 1874, was a cotnp<mnd, single screw 
vessel, which was t.vpbal of the shlim of 
that day. With a length of 43.'! fw'l, licr 
l>eam was only 13 feci 3 lnchcs--ii ratio 
of length to beam of over one to ten Her 
speed was about the same us that of the 
“China.” 

Within the next ten years there was a 
steady Increase In dimensions, and In 1884 
there appeared In service the ‘ i iiilirlH" 
aud "Etruria,” the crack shtiis of tliolt 
day, 625 feet In length and dlsplnclitg 
12,100 tons. Thev were slngle-sorew ves- 
seK and thetr engines, the largest sliigb' 
screw engines ever put Into a steam¬ 
ship, Indicated 14,500 horse-power The 
“Etruria” maintained a speed of 10 6 knots 
for the whole trip across the Atlantic and 
she WHS the first transatlantic steamship to 
make the passage In less than six days 

The credit for prodndng I he first twin- 
screw transatlantio steamers, the “City of 
Paris" aud the “City of New York,” la due 
to the Inman and International Idur 
These remarkably fine vessels, which are 
still in service are 500 feet In length. 03 
feet In l>eam, and they displace 15,000 
tons The “tuty of Paris" made the trans¬ 
atlantic imssage at an average spee<l of 
20.7 knots The two vesoeN Intm 
duced many excellent features, one lieliig 
tjeam In proportion to their length, and anot 
markably handsome dining saloon, plan'd 
the engines, n dlsivosltlon now unlvcrsallv f 

In ]8!)3 the f’unard I'omimnj took the Ic 
tlon with two steamships which were the tirr 
(«I0 feet in length, the "Luoanla" tinil "Cainpi 
were designed to Ivc conslderahh the fast 
afloat, and to this 



Dining-rooBi and aalaon of a ateamer fifty yearn asa 

ramuitlantli liner of the North German Lloyd—or rather of Ita pr*d««NWW, ttn 
1 Navigation Company—waa the “Washington,'" i-onKldered In Ita day a marhn 
ho cabins were entered from a central hall, about ten feet wide This ball tool 
f the dining-room and aaloon of to-day At meal time a table, running the lengtl 
, waa plaeed In position and about It the dozen first claaa pasaengers partook o 
t Upon its vnropletlOD the table waa folded up and tlien the “dining room' 
me the “aaloon " The records show that on her initial trip thla “Washington' 
flrat cabin and ninety-three ateerage paseengars I 



l‘hotograph ahowing the *%reat Eaatern” at the foot of Canal Street, North 
River, New York, in IMO. 


Imtld a first-class liner which should greatly exceed In took i 
size HiiMhlng that had ,vei been constructed, and the “Olym 
result was the "Oceanic,' the first vessel to exceed In long, 

length the "Creut Eastern ” The “Oceanic” wu* 705 52,000 


.*«f>at to 

. ’Umg, aa* 

' 'iwuit. ThtA veaml 

gix-cyUiMler, 
which on 

“lieotwWana" aTOTftfUa 
a maximum indication w 
power. The North OeniHth 
j*ny replied by bulkUaf tM 
bblm 11," a much vew«t.l 'l|0T tm 

loag and of 27,000 took 
which with a maxlmtHg oC 

40,000 boree-power. alw CTMMd tte 

«er fifty yeara osa Uatlc at au average apeed Of 2BJt bwta, 

)yd—or rather of Its predecaasor, the ThC very fine ships of the (tormSA aghi-> 
ton •• considered In Its day a marUe ^Igh Water VOttk 

, about ten feet wide This ball took _ 

meal time a table, running the length develolwnent of the recip»X»l*|»g tHntoh 

lozen first class passengers partook of engine, altbougb in point Ot iHItptit tite 

ded up and then the “dining room" reciprocating eogines of the hi 

,n her initial trip thla “Waablngtou " equalled 'tJWte ef tkO 

“**" *;i>ttutacblan<l'' and “KAImt tll^lhelai tl.'" 

....- .. With the appcaraiMw In iSST at th# 

“Koteer Wilhelm der OtOMMt," the bllte 
rilAeo of the Atlantic WM 
a Oenmah company, and lit renuttoed In 
their poeaeasloQ for a dewda. In IdOfi, 
however, the Cunard Oenpony, with the 
aaideitance of the British government, who 
loaned 11)1,000,000 at 3% per ceot lotcreat 
for the purpose, set afioat the firet high¬ 
speed tranoatlautic liners to toe prop^led 
by the steam turbine. These ohlpe were 
the “Lusitania” and ‘‘Mauretania,'’ 790 
feet In length, 44,800 tons deep-draft 
displacement, whose turlrines of 70,000 
borae-power, operating four propellaca, 
have driven both of these abl{w across the 
Atlantic at au average speed of slightly 
over 26 knots per bonr That speed boa 
not since been approached, nor la It Uk^ 
to be exceeded fur many years to come. 
The shlpownors claim that, were It not 
for tbe guvemmeut asabttauce and the 
subsidy of $760,000 por year for carrying 
tbe mails, these ships, because of their 
enormons enu! exiienditure, oonld not be 
made a paying Investment. This seems to 
be proved by tbe fact that all large amt 
fast traiisallautic liners built sluce the 
advent of the fast Cunardera, are of 
more moderate speed and. if we lake into 
the foot of Canal Street, North consideration tbelr great sloe, of more rea- 
ISdO. Honable coal conaumption. 

The next great advanoo In dimenalona 
Id greatly exceed In took lilaee when the White Star Oomjwny built tbe 
onstructed, and tbe “Olymiiic" and “Titanic ” These vessels are 888 feet 
vessel to exceed in long, 02 feet 6 Inches beam, and displace about 
“Oceanic” was 705 52,000 tons. The engUie-room equipment la Interesting, 


' feet beam, and normally she displaced becaus*' of the fact that the steam is utlllaed first to 
Tier best speed was 20 7 knots two iiiiadruple-expanslon reciprocating englneH of 88,O0W 

urg-4merlcon Line signalized Its entrance hcrse-iKiwer, jilaced in tbe wings of the vessebi, and 
test for the blue ribbon of the seas by from them ezbausta to a large low-pressure turMoe, 

driving a center 


end engines of 
.TO,000 horse 
power were pro¬ 
vided The “J.u- 
catila" was the 
first ship to cross 
the Atlantic at ii 
speed of over 22 
knots 

The North (Jer 
man Lloyd (^om 
p a n y made a 
notable entry inti' 
the comped tlon 
for the blue rib 
l(on of the Atlan¬ 
tic by setting 
afloat in 1807 the 
“Kaiser Wlllielw 
der firoHsc,” 040 
feet long, and of 
20,000 tons dlH- 
p 1 a c eroent She 
was a very hand¬ 
some ship, and 
she was tbe ' first 
Irnnsatlantlc liner 
to have four 
Kinokestacks, 

in 1809 the 
White Star Com- 
isiny, whose ves¬ 
sels have always,#' 
ticen lufitly fa¬ 
mous for eoiufort 
and reguiarltj, 
deter mined to 



shaft, which de¬ 
velops a shaft 
horse-power of 
23.000. The great 
stee of tbe "Olym- 
plr” made It pow 
Bible to provide 
even more spa¬ 
cious accommoda¬ 
tions than on the 
“Lusitania." and 
It was claimed 
for the "Lnab 
taate” that the 
cubic apace dee 
voted to eafCh p«fe 
saytger in the 
fldit-claM ocMm- 
modatlons waa SQ 
per cent 
than that oo fin]' 
pwvtmw eUrtpi. 

??» the Htnir 


rg-AmsHegii 

helepie 

credfit fixr MWe 

uw .»«p; 

■lb len-iftft; -IWe. 
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fig. S.—MMlM eoMumiaf engine wUh 
feed water beater. , 1864. 


tune. Her qtULdruv>le turbine equipment, with 00,000 abaft 
hufee-power, haa driven ber at a t<{)e«Ml of ffl.6 kiiota 
The followlna year the aame comiMiny diapatcbed to 
New Tork a aUter ablp of larger alee and greater speed, 
the “Vaterland.” Tble enormous vetwel Is 960 feet long, 
100 feet lu Iteam, dlapUtces 50,000 tons, and her tur¬ 
bines. of 75,000 horae-power, give her a transatlantic 
apeed of 20.6 knota The same year the Ouoard Com¬ 
pany put 111 service the “Aqultaula," 001 feet In length, 
with a team of 07 feet, displacing a little over 00,000 
toua. Her model Is flucr lhan that of the "linperalor, ” 
and with 00,000 horse-iiower developed by her turbines 
ahe baa made a speed of 23.5 knots. 

The growth In sUe and comfort of the transatlantic 
steamship has been accompanied by an equally steady 
Improvement lu the motive power, 'file decade 1846 to 
1N66 witnessed the substitution of Iron for wood, and 
during that ix*rlod the approximate holler pressure rose 
from 10 to 20 (munds per square Inch, the approximate 
consumpllou of coal per borse-iiower per hour dropped 
from 4.5 to 3.6 pouuda. Fnnu 1K56 to ISO.'i the screw 
propeller timk the place of the paddle wheel, the holler 
preesure rose from 20 to 35 pounds, and the fuel con- 
HumptkiD was reduced from 3.5 to 3 tsmuds In the 
followiug tletrade, 1805 to 187.5, the eiaiusiiind t(s)k the 
pifice of the simple engine and holler pressure rose from 
35 to 60 pounds, the coal (vmsuuiptlon dropping from 
3 pounds to about 2.5 jamnds jkt horse-power per hour 
in the decade 1875 to 18.86, steel took the place of Iron 
and the trlple-vjxpauslon engliie was lutrudnceil, the 
boiler pressure rosi* from 60 isiunds to 125 isiunds and 
the fuel consumption droi'lssl from 2 5 pounds to 2 
IMiunds. In llie next decade, 1.S85 to 1896, (win-screw 
propulsion was Introduced, as was also quadruple 
(‘xpanaian and the use of forced draft Htcam press¬ 
ures roue from 125 to 200 pounds per square Inch, and 
the coal coiMumptlou droppwl from 2 to 1 5 pounds. In 
the decade 1895 to 1906 then' was Introduced expert 


nkenWl^ the ateau turbine. The work done by this 
tytw hf tn^ne In smaller veasels for eroas-cbannel scr- 
Vl«« and .la poa «r two large ocean steamers paved the 
way for the Introduction of the turbine during tbe next 
decade tti tbe largest sbtps. a coal consumption of 1 3 
pounds was raacbed by the large quadruple, six-cylin¬ 
der engines which were the prevailing tyiie In the 
fast traneatlantlc steamshlim, and the steam pressure 
was carried up to as high as 225 pounds Tbe decade 
of 1006 to 1916 Witnessed tbe passing of the reciprocat¬ 
ing engine and the substitution of tbe steam turbine. 
Although at flnrt high boiler pressures were maintained, 
latterly it was found that lower pressures gave better 
results, and from 160 to 175 pounds la used on some 
important turbine-driven ships The coal consumption 
dropiied somewhat, but not as much as had been pre 
dieted, the best results showing a consumption of about 
1.2 pounds per horse-power per hour 

Hm Development of Ihe Steam Railroed. 

.Somebody has recently defined the present war In 
Kurope as on engineers' war. It certainty la; and this 
for the reason that the age we live In Is easentlalh, 
first and last, an engineers' age Eliminate the work 
of the dvll and mechanical engineer from the past sev¬ 
enty years, thoughtful reader, and you will realize at 
once that you have eliminated 90 per cent of those com¬ 
forts, conveniences and broad practical achievements 
that make tbe present the wonderful age whloh it is 

If we were asked to name the one field of his actlv 




Fig. 6c-6treet's mechanical stoker 1915. 



Fig. 2.—Haswell’s four-cylinder engine. 1861. 



in In which more tliHii siiv (ilher the eiiglneor has ron- 
(lerwl jHisHlble the iireseiit miiterlal iKlMinci’ineiit of 
mankind, we sbonid be leinptcd to name that of trails 
IKirtatlon There is a broad si'iise In which we may 
say that the stniggle of niiin up to an ever higher 
civilizntl^ti Is a ttghi iig.iinsi physleal liierlia—the in¬ 
herent tendenev of tilings to rimialn what thev are and 
stay where they art' 

TnuiHiKirtiillon. then, as lepiespnted by the railroad 
and the steamship, lies nl Ihe very foundation of thos(> 
marvelous developments of maiinfaelnre and eoinnieiee 
with tlielr resiiltani (omforts .ind eonvenienees, which 
during the seveiilv veais coveted hv the lifv' of Ihe 
.SciXNTiFlc AMBiiUAS, have Iss'ii so great ns to more 
than e<iua] all previous ailvaneenieiit in Ihe iiraotlcal 
arts tbroiighoni Ihe hisloiv of mankind Thus, in the 
case of the great stisd liidiisrrv Nature had piovlded 
vast stores of '’onl in one part of Ihe North American 
coiitineiil. (Miualh abundant ston-s of lion oie In an¬ 
other district, and elsewhi-re ttie nm“ssar\ limestone 
But without till' tninsporlulIon foclllltes alTordi'd by 
till* steamers of the (iieai Lakes and the steam mil- 
roail, we would possess to-dav no great eeider of the 
steel Industry, su< li as I'Msts al ritlslnirgh, not any 
means of dlstilhntlng the varhats picsimls of its stev*! 
mills swiftly and (S'onomlcallv Ihroiighont the whole 
world .\gnin had Ihe iallroad .ind the steamship 
never Ixs'ii develoiS'd, It is safe to sav that Ihe greatoi 
portion of the vvhi'at lanvls of the (onniiv would Is* still 
wild pialrle Its fvirests would he nianl, 11s vveullh of 
minerals senreelv touched ainl Ihe Ineitta of nature 
would still weigh he.ivilv upon tin* land The Ain(*rieHn 
railroad is ,is dlsilnei|v eh tineile.in ,is is onr ngrieni 
tnral miiehlnerv 'I'h ■ vaih develoianeni of Knto|s*an 
railroads look iilaii* nmlei e\(*('plloiiallv favoiable (on 
dltloiis, for Ihe iiopnbilion was dense and (Ofiltal for 
eonstinctlon woiK was iilenlifitl In i'liiope (he isipn 
Intloii pKs'eded ttie lallroiid, hut In .Viiieiiea It followed 
the rallroail, In fact It would be not stietehlng Ihe 
(Hilnt loo fai to sav that thionglioni the greatel part 
of the 1 nitv*(l St.ties the lallroad has be(*n Ihe plomST of 
ehlll/sltlon 

HiS'anse of these eondllhins, It was possihlo to build 
the earh Kmois'iia rnllriMids upon a scab* of solidity 
and e\r(*llen(*(' which was tmiMissIbh* In tin* T'nltod 
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StatfK h( the snrop (late One of the moet creditable 
fmturoH of our eorly rallroada was the Ingennltj' ahowii 
b\ ipiir ciifrltHH'rM til hulldtn); the roada to auit at once 
the toiioBrniihy of the country and the limited capital 
which was nviillalile for (“onatnjctlon In laying out the 
lliiea (lie locatliiK enclneer endeavored to reduce the 
amount of cutting and embaultment to a minimum, and 
hence he did Hot henltate, at the exyienae of greater 
dlHtHiicp and sharp curvature, to nin hla line around a 
hill In preference to tunneling through It Steel ault- 
iilile for brldgework was scarce and costly; but the for¬ 
ests of America provided unlimited atorea of flue struc¬ 
tural timber In place of building a costly 8te<>l viaduct 
or solid embankment ncroea a ravine or narrow and 
steet>-elded valley, the American engineer erected tlmlKw 
trestles, and did not hesitate to span broad rivers with 
trussed bridges of timber of a length which had never 
liecn approached In the history of wooden bridges 

The railroad and track of 184B wore of simple and 
cheap construction. The rails weighed from 40 to 50 
pounds per yard, the ties were small, and more often 
than not they were laid directly ujwn the graded ground 
without the Interposition of gravel or broken stone hnl 
last But as the laipulatlon liiereiised and maiiufaeture 
and Ctinimeree multiplied and dividends became nion' 
plentiful, there was a coiitomitorauiams linprovemeut in 
the roadbeds and the rolling stock. With the Bessemei 
Iirocesa there came the steel rati—hanler, stlffer, and 
more durable .Steel also took the place of timber In 
bridge construction; and aa funds became available the 
engineers were sent out over the line to re-hK;ate them, 
reduetng the heavy grades, easing uii the curvature, 
eliminating trestle work In favor of solid emhunkmenis 
thus bringing the roadlied and track uji to the lev<>I of 
modern practice .Some of our great sj stems, such as 
the I'ennsylvunln and the Viiloii I'aclfle, In the last 
decade and a half have spent from forty to sixty mil 
lions of dollars In the mere Improvement of the road¬ 
beds, this big outlay being based utani the now-well- 
understood fact that the easier the curvature and the 
lighter the grade, the larger Is the imving train load 
tljat can be hauled i>er locomotive and ia>r a given else 
of train crew 

In pursuaiK'e of this polle.v, ns sisni as It was demon¬ 
strated that the saving in fuel and iiialntetiaiie<> and 
the econnmle.s In the wages of tiain crews would ex¬ 
ceed the fixed eharges on the outlav lu'cessary for the 
linprovemeut of the roudlaal and track, the woik of 
reconstruction has lieen put In hand t'ouswiuenilj, 
where the traflle Is Hultielenfl.v heaw to guarHiitee the 
change, our railroads have bemi brought ftill.v up lo that 
of the best Eurojiean practice 

It may come us a surprise to some of the readers of 
the Scientific Amebican to h'arn that praetlcnll.v the 
whole of our vast railroad system, now totaling llRUKki 
miles, has Iveen built during the life of this Journal 
Thus, in the year 1845 there was In the whole I’nlted 
States ouly 4,633 miles of road, which was made ui> of 
a smell number of dlsconiu'cted lines to tie found in the 
Atlantic and Southern States, and a few fragnieiitiiry 
systems located In the Middle States That year the 
eastern railroad# were commencing to creeii across the 
Alleghenies Into the Mississippi Valley , but as yet there 
was no indication iiolntlng to the development of a 
through trunk line 

Tracing the development of tho nillnaid by dts'iides, 
we find that from 1S45 to 1 m 65 the total length of all 
railroads grew from 4,63;j miles to lH,:t74 miles By 


1S65 the total bad reached 36,065 miles, and ten years 
later It waa 74,096 mllee. In 1886 It had risen to 128,- 
320 miles and the lapse of another decade brought It up 
to 180.657 mllee. At the opening of the twentieth cen¬ 
tury tho 200,000-mlle mark had been passed, and In 
11>05 the total length of all railroads was 218,101 miles. 
In 1013 the most reliable statlatlcs credit Ihi- country 
with a total of 240,802 miles, and the latest flgnree 
available, those for 1014, show that our railroad system 
has reached the stupendous total of 253,000 miles 


A notable event, and surely the most ('pts'h-iuak- 
tiig, was the completion on May imh, 18<01, of tlie 
first traiis-csmtlnental road across America, the Union 
I'ueifle 

The (llsllnetlve American passimger car. with Its long 
Ixsiy carried inion end swiveling tru<-ks, was patentetl 
hv Boss Wjnans In 1034. and by the vear IM5 it was 
well estHhllslied as the typical American car The jias- 
s<‘nKer ear In those days was from 0 to 10 feet wide, 
15 to 60 feet long, and it carried nisnit sixty jmsseu- 
gers it was lighted by oil lam|)s and warmed In win¬ 
ter hv a wood-lmrnbig stove, both of thes*' liotng fre- 
i|iient causes of fatal tires when the all-too-fre<|uent 
eolllsl<>n.s occurred The Improvements l.i ear coiislruc- 
Itoii of the [last seventy years have been In the direc¬ 
tion of eoiiifort, strength and aafety First, there came 
the abolition of the oil lamp and the ItitriMliiollou of 
riiitsch gas, the dangerous w'lsid or coal stove was 
nliollsbed and the trains were heated by steam taken 
from the engine Finally, during the |>asl two decades, 
there has het'ii a gradual substitution of Ht<*el for wood 
as the material of eonstnietioii, a change which has eon- 
irlhuled greatly to the lowering of the death rate In 
eolllsions and <ither train ueeldenls 

The great distances betwemi imisirtant cities and the 
ever-increasing length of railway Jimrueys led lo the 
inliodiictlon of the sleeping ear, and In 1864 rullroan 
hioiighl out his first sleetRT, which was known as the 
“rioneer ” Shortly thereafter the Pullnian t’ompaiiy was 


orgaoind and, malhljt dtM to tta lattwlpi, tita 4llMiAQii| 
cor bu beta brouid>t up to Its present standard viC 
str^igth and comfort. 

Of all the tmprorementa in railroads daslgned to 4av 
pedlts travel and promote the safety of ^tb paaseogsto 
and freight, by far the most Important are the abto- 
matte air brake and the block signal syatem. liattta- 
tlons of space do not admit of more than a poastog ni^ 
ereooe to these. The continuous automatto alihralm, 
named nftor Its designer, George Westlntfioiise, Jr., was 


first put into praethail st>rvlcc ou a trunk Hue railroad 
111 1868 to 1869 By means of this system of control, 
the engineer In his cah, by weans of a lever, can In¬ 
stantly set the brakes in every car tbrtmghout the train 
and ou his own engine, moreover, should the train 
break a; art. the brakes will automatically set them¬ 
selves. The simplicity of oiwratlon, the enormous |«ower 
of this bragp, and the certainty with which It oper- 

>s reridei' It one of the misit successful iuyeotlons of 
any age. In the Burlliigtou brake trials held In 1886 to 
iivlT, a train of fifty freight cars, running at 40 miles 
an hour, was stopiied In a dlstatii’C measuring a third 
of Its own length The Improvements lu the airbrake 
during the iwsl twenty-five years are shown by the 
following comimrisons: 

A train In 1890, weighing 280 tons and going 60 miles 
an hour, even if it were equipped with the liest airbrake 
of that day, could not I>e stoiipeil In less than 1,000 
fwt. A .rain In 1915, weighing 920 tons and going 80 
miles an hour, has an energy In foot-tons nearly four 
times as great as tliat which had to be dlssl|iated In 
stopping the train of 1890. With the 1800 brakes the 
1915 train ctmld haw beeu stopissl lu tK'rtiaps 1,700 
feet, hut tliHt same 1915 train, with the Improved elec¬ 
tro-pneumatic Westlnghouse airbrake, can be stopped 
In 860 feet 

The block signal system, the greatest of all preventers 
of railroad collision, has seen a gradual evolntlou from 
the time when the crude Idea was first entertained and 
aetevi uiioii. In 1845 there was practically no block 
signaling In this country, even In an embryonic form- 
Thc development of block slguallng is to be credited 
to Kuroi*, and mainly to Great Britain, in which coun¬ 
try, as far back as the year 1890, eas per cent of the 
English railroad lines were equipped with block signals. 
Under this system. In the operation of trains, no two 
trains are allowed upon the same "block’’ or section of 
line at the same time; In other words, the trains are 
kept apart by space Itjiatoad of by time. 

Tile Pennsylvania was the first to make extensive iwe 
of the system, which It did In 1864. In 1886 the Oana- 
dlau Pacific advertised that It made use of the block 
signal system. America's oontributioi) was the intro¬ 
duction of automatic signals. In which the train, through 
an electric circuit through the rail, operates its own 
signals and safeguards itself aotmnatlcaUy. Auto¬ 
matic signals were first used'in America In 1871 ou the 
fOastem Bailroad In Uasaachnsetta, and the first aoto 
matlc signals using the now universal track drcttlt. 
were used In Massachusetts In 1879. 

Some will oonsldar that the autoautkt dop, the l«to*t 
Improvement In connection with block stgnattog. *t toe 
most Important satotr device of all. It tonslata Is tjrto* 
the signals in wltfa the moving train. In such « iffis 
that If on engtoeer runs b;;; a signal, the Stcnkl/l^f 
will ontomattcaUy set the brakes And ktatp <tos tlMito. 
The most brHHant anecess has attended Ota toatototoMn 
of the automatic »tap on the Ifew Btfiinn^. flkto 
the express trains are run at 40 ssfleis As fcokf 
a headway of leas than a mhwita and tb«ea 

(POMbKise «S IMg* 



The ftrst elecirk train of the New York Central leaving the Grand Central station, Mew York dty, 
on September 36th, 196«. 



Electric paasenger and freight trains on the New York, New Haven A Hartford Railroad. 
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OTENTIFIC AMERICAN 


Seventy Vears of Civil Engineering 


fletrospective Review of the More Important Works Completed During the Life of the Scientific American 


« a drll engineer wbst wm the limit of the conetruo- the BNopua, forming the Aehuknu reeervolr, wboee ca- 
tire ftbtU^ of blj[ profetMlon, and he answered, “Give pacity U 1S2 billion gal Iona The dam Is 1«2 feet 

me aofflcleot money, men, and time and I will accom- thick at the base and 220 feet high The water ts eon- 

pliah anydilng.” There la Juat enough of truth In veyed to New York dty by an aqueduct from 14 to 17 
thla to cauae Bb, when we oontemplate the engineering foot In diameter, which extends for a distance of ninety 

works of the present day, to healtate before w« eay • mllce. At the northern limits of New York the nqueduet 

This la dual. The Panama Canal, 

the Forth Bridge, the Aswan Ham, , . 

the CataklU Aqueduct, and all tnicb 
work* of magnitude are after all but 
the pledge and promise of greater 
things to come. The civil engineer, by 
contlnaally providing improved metb- 
ods of transportation, and making 
avaUahle nature's etores of erudo 
material, enables the great mochazil- 
eal Industries to provide hhn with 
larger and better tools with which 
he is Increasingly able to exceed the 
great performancea of the past 

It Is tmpesalhle within the limits 
of this article to give much mure 
than an encydopedlc review of the 
vast Held of civil engineering during 
the rswt seventy years—we can do 
no more than touch upon the high 
Itolnts In tbt‘ vast tleld that Is oiMned 
up to retrositecUve analysis. 

Water Supidy sad Irrigation. 

The art of lra|>oundlng water and 
distributing It by canal and aque¬ 
duct for the use of farm and city Is 
as old as history Iteelf, and, at the 
iwrtod of the birth of the SoixNTinc 
AMRaicAM there were scattered 
throughout the world many modern 
and lmi>ortant reservoirs which dif¬ 
fered, not In principle, but merely In Increasing the thickness and height of the Aswan dam, Egypt, 

magnitude, from the great works of Capacity, 82,000,000,000 cubic feet 

the present day A typical system 

was that known as the old ('rotoii Itain with Its ague- dr<>|»s to a d*>e|i miiiiel. which ts carried everywhere In 
duct leading from the valley of the Croton ttiver to r(K'k thnmghout the full length of Manhattan, at depths 

New York, whjch was <n»ened atsmt the time that this varying from 300 to 750 feel At tnler\alH shafts rise 

Journal came into existence After aome flfty years to the surface, and from tluw the water Is dlstrlbiittsl 

of service It was realised that the supply of water from by steel plja* mains A braiieh tunnel puss<-s under the 

the Croton reservoir wmild scsin he Insutficlent for the Hast River to Ilnsiklyu. where the u<|Utslucl Is (Miitlnued 
nmls of New York, and the great structure known to the Narrows, under which II Is carried by pljies laid 
as tlH> new Cwrton dam was commenced In the In the be<l of the channel for the service of StJiteii 


height, ns In tlu- cns,. ,)f tli 
dams, wlikli „rc mcr :tlH) 
Canyon dnni, f(s-t high 
turps of the kind In the \ 


Istrllnillon during the dry 
rldiiis /ire iif limited helglit, 
lln'\ lire sliiirt and of great 
ItiMi'.evelt and tlie Shoshone 
■el ill height, and the Boise 
Thi'Se ire the loft lest slrue- 



1 d*>ep tunnel, which Is carried e 


riK'k thnmghout the full length of Manhattan, at depths light a 
varying from 300 to 750 feel At tntervals shafts rise 4 27 k ft 
to the surface, and from these the water Is dlstrlhutetl it Is ft 
by steel pljK* mains A braiieh tunnel pusst-s under the 42 fisd 
East River to Urtsiklyu. where the ut|Utsluc1 Is t\aitlnuetl trtdietl 
lo the Narrows, under wliltb ll Is earrletl hy pljies laid o|s‘tl ii 


lurrying 300 to stiO euldc feet, and 
of ti.tKKl tulles of Niiialler eanalh. 
When the projet t K fnll\ eoinpleled 
liter 3 0OO,(H)O aeies of land, hitherto 
liairi'ii and di sci ( will Ik linnight 
under eultltiitlon 

In this eoniieeilon onr thoughts 
Inrn nalnriilly (o Ihiil olher greal li- 


isonn and extends for oter 
HtTosh file lied of the Nile 
iitit enlarged In the addl- 
dxteeii feet lo Its height and 
irtioiiiile 1 111 reuse of thli k- 
pi lit ides ,1 riiaviinmn head 
I of elghit-six feet, .mil liii- 
Ihe eiioiuioUh ipi.intlly ol M,- 


The great dam i mist rut thms ftir 
wider Mipjilv are matehed liy Ihosc 
hiiilt for the development of htdro- 
eleetrlc eneigt—a lleltl In whlih, tsi- 
tuiiM' of lltnitatioMN of space, we 
miisl lie couteut to iin'iitlon oidv the 
laal and largest plant of all —the 
Kisikiik dam across thi* Mississippi 


light and isitver In the Mississippi talley The tlum 
4 27 k feet In length, reaches clear across the Mississippi, 
It Is foaiiilt'd on goisi risk and has a bottom width of 
42 fiK'l and a height of 5,! ftsd The fltsKls are eon- 


early nineties. This handsome structure stands tts 
day as one of the greatest masonry dams In exist¬ 
ence. It Is built of solid masonry and Its foundations 
which lie, at the lowest imlnt, some 140 feet tielow the 
bed of the river, extend up and down stream 200 feet, 
while aN)ve the mass of uiastairy rises to a height of 
nlsnit 300 feet The total length. Including the spillway. 
Is 2.18S feet, and the total amount of water Impounded 


Island The work, which Is approaching eompletlmi 
will coat f170.000,000, aiitl It wdll pnnltle New Vork 
with an addltltinal daily supply of SOO.oimmnm) galhuis 
Another great water supply scheme In the I'nlteti 
States Is that for the service of Isxs Angeles The 
water Is eouveytsl from the Sierra Mtamtslns hy mt>atiK 
of an aqueduct which Is partly oiam canal, imrtly cov 
ered canal, partly in tunnel, and, where It crosses the 


s seventy hllllon gallons The r 


loading from the reservoir, together with other lot?al 
sources of supply, made It jiosalblc to deliver nearly 
four hundred million gallons of water jter day to New 
York city. 

The Croton reservoir had not been liaig In operation 
before the rate of Increase of impulatlon of Greater 
New York was so rapid as to render urgently necessary 
the prtqiaratlan of plans for n fresh supply. It was de- 
temdnetl to tiring In the mountain water from the Cat 
skills, and to this end a solid masonry dam known as 


r and old aqutslncts valleys, eonslsta of large siphons 7M» to It feet In tl 


eter The total length of the structure Is 254 miles, and 
In Its eompletetl ctaitlitlon It will supply Los Angeltw 
with 250.000.(I0<) gallons of water tlally 
The greatest Irrigation projts-t In tht' wtirld Is I hat 
Is'lng earrletl out hv the Cnlteii States Government for 
the reclamation of tlesert hintls lying between the Mis 
slsslppl and the Pacific CmtsI The great work consists 
mnlidv In the construct ton of ilains, most of them of 
great stxe, for Imponiitling the fliKst wali'rs of tlic rhem 


(i|S‘tl HI a \usl iioyyei house, 132 fci>t wide imil I 71S ftsd 
long, which (ontalns ,!(i Indio-clcclrlc units, ein ]i of 
7.500 klloWHlt tupaclty 

Long-tpan Bridge* 

In Iniflng the deyclopintMit of bridge design and con¬ 
struction In this ttmntn ninl nliroitd, we llnd that, early 
In the iH'iltsl under re\ lew .\inerlcHM iinictice showeil 
a liroatl ilhergcnce from Unit connnoii in Knropi' In 
the I nitisl Stalt*s the typhiil Aiiierlcaii hrlilgc, iHirliin- 
huly the truss bridges used foi lallroad work, was de¬ 
signed with trusses of great tlepth ami willi long mem- 
hers of lathci small t ross sts lions, the residt hidiig to 
give to till' Amerlcnii bridge an appearaiiet- of lightness 
and fragillti which at least as fai as Us strength whs 


eoiii'eintsl, was misleaillng I'rohatdi 
cause lo this, iiiiil partlinlailv to the uii 
t>f thi‘ eyt--hnr for tension ini'iidiers, wa 
lilt' necess|f\ fm strict i‘conoiny’ anil I 


and streaiUH of the west anil providing a v 


a of of hrldgi which would h 


ig I'rohatdt a predlsisislng 
ailv to the univi'rsHl adoptimi 
nii'iidierh, was to lie found In 
conoiny anil In lhi> unlyersal 
manufacturer to stamlartilxc 
the tiidd, and iinslui-e h tyjs- 
easy of eoiist ruction and eiec- 



Cfca QBvt hridf* dam—LMigtti of tbua, 4,660 fwi) 3UD toet; tbickaoM at bMo, 190 foot Capacity of rvnervolr, 132,000,000,000 (mUoai, 

4 oNUtimeatai work hi tb* C«t»UU« ior Mji|rfyinf N«w York daUy with 500,000,OM faUoiu of water. 














0»vyr%ki kv Itkli.j UsJwklll 

Main «paii, 1 4*0 fcpt Shore apaoN, 726 feet Width of ftoor, 1110 feet (lapaclt;. Four eleictric P*Uia«jra ; a aS-foot roadwif, and two 10-foot tootpatha. 

The Manhattan auspension bridge acr«M the Beat Riwer, New York. 


tlon, and lolntlvoly to other tyties of 
bridges would bp pcoiiomloal In cost 
In ICnrojM’ tbo bridge pnglnw'rh fnv- 
orptl riveted l■onslrn('t^oM anil a shal¬ 
low (le(itb of trtiss, and this involved 
an Increuae in the aepthm of the 
various nieinbers and also a general 
Increase In the weight of the bridge 
The Anierlcan eye-bar bridge had 
the advantage of eheai* I'oat and 
(lulek lonstiuetlon and ertH'tlon, 
while the Ihiioivean bridge, reguli- 
iiig nnue time, at least for i leetlon 
and costing more, hud the advantage 
of greatei stiffness and general 
rigldlt,v 

I luring tin' jiust fifteen or twi'ntv 
years, the two si hooN of di'slgn havi 
drawn logi'ther oi overlapped, so 
that now the (we-har Is not nidcnowii 
in later Kiiror>eati designs, and the 
riveted bridge Is beeomlng Ini'ieus 
Ingly iiopniar in America 

Seveiifj years ago that Justly eele 
hrated eiiglneei, Itobeit Steidiensoii, 
Iiresented plans for an eiitliel.v new 
tyjH' of bridge, ea< li spun of whleb 
eonslstisl of u reetaiigiilai. jilute iron 
tube, tile strnetnre being designed 
to larry the tracks of the I.on 
don and Nortliwe,stei n • Uallwav 
across the Menal .Stialls 'I’he litldge 



'file two main spun* are each 1,710 fact ion*. Carrie* two railroad treeka. 
Forth bridge, Scotland; largest csntilerer bridge in existence. 


was built double—that la to say 
there was a track wtllhlii eacb t»be, 
the sjians cotwbiUug of four <rf 280 
feet and four of 472 feet. "Hite bridge 
produced as rowh aatonlatuaent and 
doubt as to Its fesaibnity M the 
Hrooklyn bridge or the Forth bridge 
did lu later days; but It proved a 
groat aucceea and Is lu active aervlce 
to-day. Of the same type was the 
Victoria bridge acruaa the laiw- 
rem-e River, a monumeutal utrtie- 
ture, cotiaistlng of 25 spans, each 244 
feet In length. It waa removed 
about fifteen yeass ago to nuUce 
way for a more modern atractore. 
In 1855 Roebling built the Niagara 
Husp<‘n«lon brldpv with the Uup nn- 
precevlented hjwu of 821 feet, and 
nineteen yoara later he eominenewl 
the constructloti aerosa the Bast 
River, New York, of that truly beau¬ 
tiful and monumental bridge with 
which his name will he ever asetv- 
elaiPil The Hrooklyn Bridge, as it 
is now ealled, la carried upon four 
15-luch wire embles It conslata of 
two alHjre sivana, each 900 feet In 
length and a main river span 
feet between the towers. The work 
was completwl and ot>ened In J888, In 
IKjlnt of sise and capacity there wtss 
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3«w tfo. 

■ rt i > f »l» ;'itw tt^r ulmA-pna otM^. 

naob!«r«^ 

ditHiiiiy ^ Bie9ohif» ‘imUifii ‘tt*, kli «(pMtii «t 

wmiM'tbn mtlUx *W« #Mr followdd by 

m IfMitMttiia brtdgft 1«tt*i f of feet;! 

■* Tl^ 0mt tb'ia to tlie t>rld<e tor lonft^poi^ 

«r«ck l«* «lw«7« been ^ citoti^wnnMr, lUid ot tUlR t]^ 
the mm iwtabte exeuqpie te tbo gmet etrocture aoroee 
the IMb «r Itortu, a «Mr alM ibeve Bdtnborgb. (Scot- 
^wtl 'ia (mo*nm mom^ bMsa, and* a* the 
daw ImUt it wee the wohdet «f the enatowrinigr 
imtiil, it jto to<d^ hhd «tfst totever be one of Ito 
ttwt'hMWeduaital atmtowe* 1%e two mala ^mhu 
w a Ma ht l^WO fwt in the tdanr and to meet loterastliK 
etraolhiftl'lhatate la the Wet the oompreaelon mmn- 
beaa h»a hil^ tolto, WhdiQr pt etodlar section, meaa^ 
iuh« ICMpI ehrht to twtdt* feet in diameter, tba 
tonUdB weh^ww aw of^Jhid^ imk. B^damln PfC^r, 
to hftol|ipad deid^^ amid diet he started ont to build 
the Vtutaatind atroedeW lai«* brld«e in extoteoce ; and 
ha aa to aeded la doh^-M] ter the beavT eepreea twfau 
t^'Wid firaai North ftodand ewae it at apeeda of «r 
aitUfa i|U Ikoor and imar. 

The sew Quebec bridfe across the St Lawrepet. 
which will replace tbs structure which collapsed a^ew 
yean ago, consists of a mala river span of 1,600 feet 
Thta wlU be the longest cantilever span in existence 
The bridge carries two raUroad tracks, and It will weigh 
18 tons per linear foot. 

The longest single aimn arch bridge la the world la 
that which la now under construction acr<eiK the East 
Hlver at Hell Oate, which will provide four railroad 
tracks capable of carrying the heaviest freight trains 
in exlatence. It measures 1,017 feet between piers, and 
H rlees 220 feet from tl» hinges to the crown of the 
chords. Its weight wUI l>e enormous, namely 26 tons 
per lineal foot of the bridge. The size of to members 
if shown by the dimensions of the tower chord, which 
is rectangular and about seven feet wide, and varies 
in depth from seven and one half feet dt the crown to 
tan and a half feet at the abutments. 

What the future will see In the way of the develop¬ 
ment of long-span bridges Is suggested by tbc fact that 
plans are made and flosnclal negottatlons are under 
way tor the construetkm across the North Ktver of .i 
double-deck combined frelght-and-passenger sunpenston 
bridge, capable of carrying sixteen tracks, whose span 
between the main towers will be about 3,000 feet The 
main tow«ra of the bridge wUl rise over six hundred 
feet above the surface of the river. 


The construction of canals for Inland water trans- 
portatlou dates from the earliest times At the opening of 
the period under review, the Erie Oanal connecting the 
Hudson River with toke Brie may he taken an typical 
of such work both here and In Kurope. It was opened 
in 182S, when It had a maximum depth of four feet, 
and to total length was 363 miles. Between 16716 and 
1862 It was gradnally Improved, the depth being In- 
eroased to seven feet; and at that time It had seventy- 
two locks. During the past decade further Improve¬ 
ments have been undertaken with a view to Increasing 
to capacity, and ttae work now nuder way and with¬ 
in measurable distance of completion will provide a 



New Yerk’a kigheat building and deepest shaft, 
i^rhare -the aqueduct dips nnder the Eaat River it 
aittka to a de^h of 756 feet below tbe surface. 



Launching section of Harlem River subway tubes. 
Flat boats being sunk to net the tube section 

afloat. 


(anal with a minimum depth of twelve feet, capahlc or 
taking barges of 1,000 tons. The canal leaves l.ukt 
Krle at an elevation of 666.6 feet above tide level, and 
reaches tide level on the Hudson River at Waterford 
In the new canal the number of locks is reduced to 60 
and the whole work of Improvement at completion will 
have cost about ?126,0(K),000 

The period under review has seen the completion of 
several great canals of the largest capacity designed 
for the usv' of ovran shipping. The flrat of these was 
the Sue* CanabjKJji^j^nnccts the Mediterranean With 
the Rod was built by I)e la-vsops and com¬ 

pleted In 1869 Originally It had a bottom width of 120 
feet, 260 feet width at the surfac-c and was 28 feet 
deep. In 1897 work was begun on the enlargement and 
deepening of tbe canal to a minimum depth of :n feet 
It has been Improved, not only by Increasing to width, 
but by the construction of several large and commodlons 
sidings to facilitate the passing of vessels. 

The Kiel Canal, stretching from the mouth of the 
Blbe to the Baltic, a distance of sixty miles, was begun 
In 1887 and completed In 1896, with a bottom width of 
seventy feet and a top width of 220 feet, and a depth 
ot 29% feet This year the work of reconstruction 
and enlargement was completed, and to-day the canal 
lias a top width of 335 feet, a bottom width of 144 fcot 
and a minimum depth of 36 feet Tbe locka, 1,082.6 
feet long by 147.6 feet wide, are the largest In existence 
The canal U proving Its vast military Importance dur 
lug tbe present war. 

The greatest of all works of this kind, however, so 
great Indeed, as to be In a class by itself. Is the Panama 
Canal, which was commcrussl In the early eighties by 
I)e l,s*S8eriM, and after many years of fruitless endeavor, 
was Anally pim-hused by the United States Oovemmeiit 
and bus recently tH*eii completed by the United States 
engineer (v^rjw The Panama Canal Is remarkable mg 
HO nnicb for Us length, which Is fifty miles from den> 
water to deep water on the Pacific, as It Is for to great 
width and depth, ami for the enormous amount of exea- 
ration Involvinl and the great dlfflcultles encountered be¬ 
cause of tbe cllmatu and bovaiuse of the unstable nature 
of the ground through which It Is cot Our American 
engineers soIvctJ the problem of the turbulent Chagres 
River by building the great dam at Gatun, with its 
surfaix- level elghty-flvo feet above the sea and a surface 
urea of 166 square miles. The lake extends frcmi 
Gntun, some eight miles from the Atlantic, to the farther 
end of the Culebra cut, a total distance by tbe channel 
of 32 miles The dam Is over 2,000 feet wide at its 
widest {svliit, and to crest Is 116 feet above sea level 
Tbc depth of the canal throughout Is 46 feet. Its mini¬ 
mum width lit the Ivottom is 300 feet, and to maximum 
width 1,000 f(>ct, where the channel passes through 
(latun Lake 

The lo<'k« have a usable length of 3,000 feet and a 
width of 110 foot The total amount of excavation 
long ago rmsmsi the 200,000,000 cubic yard mark, and 
it Is continually Inereaslng. The canal Is finished ex¬ 
cept for the removal of the slides, which will probably 
continue to come down Into the canal prism until the 
unstable material in the Uulebra cut has reached to 
natural angle of repose It la possiblq that the final 
total of ('xeavutbm when this imlnt is reached will be 
bctw'ceii 2.30,000,000 and 240,000,000 cubic yards The 
total cost of the canal win'be about 1400,000,000 
Sub-aqueous Tunoels oad Subways. 

t>vcr the iKirtnls of the main towers of one of tbe 
eiirlv aUHi)eiiHlon bridges, that over the Avon at Clifton. 
(f.’osctMdcrf on pope MS) 



























LouU DasHcrrc, from a dagti«rr«ot)rp«. 


JoMph Niedphore NUpcc, iareator of idwtacrapitj* 


Fax T«lb«t, «Im fa«h«r ut moitn pl ia U iir a phy. 


The Invention and Development of Photography 

T'rom the Dagruerreotype to the Moving Picture 


T he fatiier of photorraph,v wa» Jowph Mcephore 
4e Niepce, whoae proceaa appeared in 1824 In the 
Nlepee prooees. a silver-faced copiter plate was coated 
with asphalt dissolved In oil of lavender and dried It 
was then exposed to lluht in the caroern, oi in the case 
Of an engravlnf. by suiierposltlon Thereu{K)n it was 
washed over with a combination of one i>art of oil of 
lavender and ten parts of petroleum The picture was 
then washed in water and dried Next the plate was 
placed In an iodine fumloB l>ox until the bright sliver 
grottad tamed dark. On removing the part of the 
asphalt remaining, the lights ntid shadows of the pic 
tuee appeared in their proi>er relation, or Instead, the 
plate was etched and inked and printed as In ordinary 
•tchtof 

Next came L J M Daguerre, who published hls 
proeeas in 1889. A copper plate, one surface of which 
bad been allvered and highly i>ollslied, was fumed with 
Iodine, then exposed in the camera and develoried with 
vapor of mercury, and fixed In a solution of hyivosul- 
pbUe of soda. The solvent action of hyiKwulphlte of 
aoda 00 the stiver haloids was discovered by Hir John 
Herachel This la briefly the proeeas as puhllshed bv 
Oasuerre in 1839. The exposure required In the 
camera was about fifteen minutes. Niepce and l>n 
guerre had formed a partnership to prosecute their 
researches together, so that some of the credit of 
having invented the daguerreotype iirocess Itelongs to 
Niepce. 

Soon after this, however, by the addition of bromine 
to the iodine by Goddard (1840) and chlorine b.v 
Claudet (1841i the plates were made very sensitive 
We find Dr Draper In New York In the year 1H4<I 
making daguerreot.vpe portraits In from tvventv to 
ninety seconds M Fl/.ean discovered that h.v treating 
the dnguerreotjIS* with double liyiKisulphlte of soda and 
gold it was made more iKTiiianeiit and ver.v much more 
beautiful 

Fox Talbot and the Calotyps Prcx;eaB. 

Next came the (’alotMM- or I'albot.v|w the Invention 
of Mr. Henr.v Fox Talbot Tills maj be regarded as one 
of the most Iminirtant Inventions In photography, for It 
Introduced the photographic negative from which an 
unlimited mimlver of prints may lie made Talbot’s 
process was jaibltslievl in l‘'4ft A solution of nitrate of 


over a shetd of iwiior, and dried 
Ttien the laiiier was dliiissl In a 
solution vif iodide of iiotiisslnni, 
waslied In^ water, pesswl between 
blotting patter, and dried This 
was culled lodlxed paper 

When the paper was revitilnsl 
for use. It was waahed with a 
solution of nitrate of silver flfiv 
grains, water one ounce, acetic 
add one sixth of an ounce. This 
was called '‘Sc^JSoU A.”" 

■Solution B” wa« a saturated 
solution vtf gallic In cold 

water The two solutloos were 


The first photognph of m human faes. 

A portrait of Mlsi Dorothy Catbortoo Draper, taken in 
Amortca It required an exposora of 0 mlnutea la atroog 
sunlight Taken by Priyf 4uba William Draper (1840) 



The first kodak ahowiuK roU-holdar ami 

roll dim for IM hxposurst. 

Loading, unloadlDg and developlDg were done at the factory. 


Tho irst hwviiif udelavwi tgtror oxMUtod lu piAlk. 


mixed in equal parts, Just before using. Talbot eallad 
this "(sUo-iUtrate of silver.” 

The iodised paper was treated with this solutton sad 
again dried. The paper was then axpoaed lu the caoMtS 
and develoi)ed with the gallo-nltTata of sliver sad fixed 
lu bypoeulphtte of soda. Talbot found later that, by 
waxing, the paper negative was rondared bm»« tmas- 
lucent. so that It gave better reauMs in prtatlng. 
WetsoalUxlion Negative and Albumen Sliver Mat. 

The use of collodion as a vehicle to hold tho silver 
haloids upon pistes originated with Fiederlcfc Soott 
Archer in 18B0. 

Pyroxyllne is dissolved In a mixture of ether sad 
alcohol; soluble iodides and bromides are added fo this. 
The mixture la flowed over a glasa plate and allowed to 
■et, and then Immoraed is a bath of silver altiato. This 
plate after exposure in the camera is developed with 
addifled ferrous sulphate or pyrogslllc add. 

This procetw was uaed almoet exclusively for awdring 
both negstlres and poaltlves on glass for aiaay years, 
but its use is now very Umlted except in the photO' 
mecbanlosl processes. 

Blanquard-Evemrd introduced albumen paper into 
photography in 1848, after Claude NMphore Nlepee de 
8t Victor had shown that good negatlvea could he mads 
by the use of albumenlsed potassium Iodide, ecusltlsed 
with silver nitrate on glass. Gray Invested the ODl- 
hjdlon process in 1800, which only oae year later eraa 
brought to perfection by Fry and Scott Archer. Lemer. 
der. BarreewllI, and Davanne invented photo<11tb0f> 
raphy in 1802. After Henry Fox Talbot latrodneed the 
chrome gelatine process, it was but a step for Paul 
I’retscb to obtain the printing plates by dectrotyplng 
swelled gelatine negative (I840),and thna to invent 1^0- 
grapby. Talbot's work also Inaplnid the Frendb enflaeer 
Alphonse Louis Poltevln to uee the chromate fiSlatthe 
process for devising the modem oerbon ptoceee In tMB. 

Pr^tting-out jPapere. 

Pdntlag-ont papftu are made by eoattnc MFw (w»- 
ally enameled) with an eomlslon eompoaed of lalatlaii) 
chloride of diver, with more or less tree nttrafo efi Ml- 
ver. Most of thma are foced effOi eoOhltea ^ 
proceee was first worked out mceewiftdly by fitaefiie 
Wheaton Slmpeon in l8fll with eoUodloQ, and-by Ahwd' 
In 1881 with gdatlde. The,newer davuhipthf 
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T B|9 Sowiwwic Aucsicmui came Into 
extMenoe witb thoiUwa at ti^«grapfa}’. 
pl(toeer OtoooimiM la <d«ctro-ma«- 
aMmt btMl tow nUHib to <>«ntod. Ampere. 
AnMra, Barlow, Btorgfon. IVtnubi^r. ainl 
Bnajr. Without them Home oooM not 
have ereatod the taletmih, as we Amart- 
oads know It The same may be said of 
WhMrtstone in Bn^and, and of ptoooers 
la otbsr oonntries. Baropaaas are not 
wlUlat to oonoede to Morse the credit of 
luiTtat Inveoted the telegraph, and Ameri¬ 
cana an not wUllng to oonoede to Euro¬ 
peans the credit of haring anticipated 
Motae. As a matter of fact, the Invention 
of the telegrapb, Hke moot great Inven¬ 
tions, does not belong to any one man or 
ally one country. It grew with soieutUlc 
knowledge. To Horae nndoabtedly does 
beloag the credit of developing the com- 
merctat aide of the telegraph, as we know 
it Be, in conJutMtlott with Vail, wwked 
It out w a practleal eoale, perfected de- 
tatla. Invented the Mooe alphabet and 
last, but not leant snoeeeded after a great 
amount of trouble and many dlaappoint- 
ments In obtaining the support of Congress 
toward auiktng it a natloBal enterprlac. 

After the tnatraments had been brought 
to aomethlng like oommercial perfecfloii, 
tto next important adrwoe was multlpk' 
trattsmissteo. In 18SS Qlntl of Vienna 
and Brlsclian and Slemws and Balske In- 
deiiendentlr expertmentod with apparatua 
Intended to tranamit slmnltaneonsly from 
totfa ends of the same line. While the 
solutions proiKieed by tbeee Inventors wer^.• 
mechanically suftlcleot for the inirpose, 
they overlooked an Important factor whldt 
had not before been considered Important 
In land telegraplu*—the electro-static ca¬ 
pacity of the lino. This dUBculty was first 
wocesafuUy overcome by Bteams of Bos¬ 
ton In 1871, at a time wbrni duplex work¬ 
ing ww» fairly oomraon. The chief work¬ 
ers In this fleki were Olntl, FHachen, Sie¬ 
mens and Balske, Preeoe, Farmer, Nys- 
trom, Marod, Winter, SteariM, and Mulr- 
bead. 

The problem of how to send two mes¬ 
sages In the same direction being solved, 
tto tranambwlon of four messages slmul- 
taocensly over the sanmUne was attacked. 
This nanus to have been first proposed by 


Stexk of Vienna In 181J6. and subsequently 
worked at by Boaaeba, Kramer, Mason, 
ScitMmk, and othen. But the first to nt)- 
taln aaltafaotory nmilte was Edison, who 
invented Us method in 1874. Tbs prin¬ 
ciple eofiMtHed ih the qnadnwlw ^ that 
of WQitking OTW «»• Un* T«wa each end 
With two connnta, that dtfito from each 
otkait to or ngtttMs ao that tbej- 

wU dtteW nniT toaWnawItte gfiap^ to re- 
spito^ midt corveute and no o«beirs; 
afl4, to to wnaagtog ^ reaHVlng app«- 
nitoa:ag.|M(rto to atteoted to tto oorrente 
tef toUWalt %to i» tom tod of tto line. 
Thto itndmnM»ts that «e- 

toad4' ttototidto .in, tto 

to flatoto btotton 

Itiwiiitiiiitoiii 'niiit. itoi w w * to^toc. 

to dvrtot -toito 
itoMilptiK to 





The ariflaal prloftag leiognph of R. £. Honae 



111 cacli end, or eight in all. Aside from 
other material advantages It Is estimated 
that at least from |lfi,000,000 to 120,000,- 
000 has been saved by the Edison quad- 
ruplex, merely in the cost of line construc¬ 
tion In America. 

Another system of multiple transmis¬ 
sion was proposed by Moses O. Farmer 
of Salem, Mass , In 1852, In which by a 
commutating arrangement the main Hue 
was put In rapid succession In contact 
with a scries of branch wires by proper 
iHinnectlon at the sending station and two 
commmilcators worked In uulatHi. It was 
then proposed to divide the transmitting 
capacity of the main Hue wire among a 
number of branch wires, so that the mes¬ 
sages might go over all of these at the 
same time. A similar arrangement was 
proposed by Meyer aud shown in opera¬ 
tion at the Vienna exhibition In 1873. Ito 
same principle la adopted lu Delaney’a 
telegraph 

Althongh the mere extension of tde- 
grapliN from land to submarine lines can 
banllj be called Invention, yet very many 
new problems presented tbeouielves for 
solution in this extension The applica¬ 
tion of Steams’ duplex method to subma¬ 
rine telegraphs involved peculiar dUBcul- 
tles on ac<x)unt of the very large capacity 
of the line, and In the more Important 
cnl>l(*s, the length of the circuit The 
credit of having completely overcome these 
difficulties fur submarine cables la mainly 
due to Dr. Mulrbead of London. The 
electro-static caiwclty of the line Is such 
that signals could not l>e so Instantaneous¬ 
ly transmitted as they were on land lines. 
Moreover, there was no opportunity of us¬ 
ing relays so as to shorten the longer lines. 
Tlien there wore the evident mechanical 
<HtlicuItlps of manufacturing and of sub- 
niergliig n rable in deei> water The ex- 
)>orlroents in short lengths In the Eng¬ 
lish Channel and elsewhere had proved 
successful and had aroused the Interest of 
American and English business men in a 
transatlantic eable. It la due to the per¬ 
sistence of Cyrus W. Field that we owe 
the laying of the first transatlantic cable 
In 1860 The AnglceAmerlcan Telegraph 
Company was orgiiulxed to undertake the 
task. With the aid of the “Oreat East¬ 
ern" a submarine cable was laid between 
Valencia. Ireland, and Trinity Bay, New- 
foumllaiid, betwt'on Julj 7th and August 
4th It Is needless to recount the early 
Burs'ess, the cesButlon of Intercourse due to 
HcrldentK and the final resumption of com- 
muiilcutlon They are now matters of 
(Mnnnoii knowledge 

The laying of long cables brought out 
the fact that existing telegraphic appa¬ 
ratus was not swiBltlvo enough for rapid 
Blgnallng Thomson, later Ixvrd Kelvin, 
overrame the difficulty by Inventing the 
mirror galvanosoopic receiver, which In¬ 
vention he followed later by his ntphou re¬ 
corder, probably the most sensitive record¬ 
ing telegraph known Improvement In 
methods of working cables soon followed, 
nmong which In the early days, probably 
the most notable, Is the Introduction of 
condensers between the ends trf the cable 
and the earth. 

A few years ago. John Oott of Hove, 




























Suawx, Bnt^and, lav«nted a uc>vir method hy which 
UoMe stcnal* can be aent through long submarine 
caMOa with sonm'approach to the facility enjoyed in the 
trtaunnUitloD of the familiar dots and dashes on over¬ 
land circuits. The method obviates rotrausmlsslon at 
the cable or land ends, and eliminates the slpbou re- 
eorder, BUbstltutlng for it an ordinary Morse recorder 
tfi acmnder. 

SuhceMfOl long distance cable working has Involved 
tWB uae ot a reversing key, to send two element signals 
by ohanclhit the direction of the current In Gott’s 
nwthod the change in direction of the current la effected 
after each signal by the use of a polnrtaetl relay through 
Whtdh the cable la discharged, and the path of the cur- 
waJt fcveraed for the nert sending signal With this 
•ystcm It to possible for an operator at Sun Francisco 
to eoannunlcate directly with Ixnidon While the meth¬ 
od dobs not phenomenally increase the actual speed of 
tin^Mmlaalon, it makes submarine telegraphy more ac¬ 
curate, effective and uniform 

High Spaad and Printing Talegraph*. 

from the dawn of electric telegraphy Inventors have 
bom at work filling the patent re<'orda with printing 
totogrcph achemes, some Inilliant, some stupid and 
Mgrty Oil useless. Out of several hundreds of printing 
tcSogrofiha Invented prior to tlie beginning of tlte twen- 
ttoth century, only the Hughes and Baudot and lUe 
(ffoCk tlckera adhtoved any real aucceea With the 
Modi tickera the problem to t)o solved was couipara- 
ttfOty eaay. They were required to work only over 
dtotOBoea of a few miles High speed was desirable, 
but not oboolutely necessary. One man by playing on 
o 'keyboard could transmit messages to a considerable 
aumber of subscribers, and there was no neieeslty to 
dbUTer the messages, no need to count the nuinl>er of 
words In each message, to sign and time the messages 
or cut up the taiie and i>asto it on telegraph blanks, no 
B««d to keep coi'les of the messages for record, or put 
them in envelopes or addres.s the envelopes and send 
them out by messenger The conditions were of the 
aimpleat character, aWd the tviiiseiiuciice has been fhui 
the stock tickers long ago reacbeii their full develop 
ment. One of the earliest of these stock tickers was 
that of Dt. S. H Igiws, who patented at the end of 
1866 his gold reporting telegraph. K A. Callaliun, an 
Ingenloue- printing telegraph o|ierutor, saw that there 
were unexhausted possibilities lii the idea, and his fore¬ 
sight and Inventiveness made him the father of the 
ticker, In coonectioti with which he was thus, like I-'-ws, 
oaie of the first to grasp and exploit tlie undei.ytne, 
principle of tlte central station as a universal soutee 
of anpply. Oallahan traiisfonned bis indicator into 
ticker that would make a printed record At thla Junc¬ 
ture Hdtoon entered the field In <s)llabor- 


C*p>f%i«»d w Wmt* Bm. 


Prof.. MUhaei L P^pin. inventor of the load ceil 
that made 'tVanscoUtinehtarftei^pItonlng poaslble. 



Model of the Keis telephone in the National Muaenn 
of Waahington. 


this field In a pai>er whloli he publlshtHi some j'ears 
ago he snmmarlaed the whole situation excellently as 
followa: 

“ItM Hughes Instrament prints on a tape, bikI t1o> spried 
fa limited by the Dwnuai dexterity of tbe operator snd.tbe 


keybeard. Hie gain eompared with the Morse key It amaU, 
The Baudot priatlag telnaraph, wblcb la larvely oaed la 
rrauee, and wbten cekaects Pari* with nearly all the Item. 
peas eapltala, may he deacribad aa a multiplied Hughes, an 
it U equivalent to Mur and oven aix llugbea tnatrumenM 
working over a tingle wire It la axcaedlngly IngeBlans, highly 
praetteal, and giraa admirable aervice within Its llmlutiona; 
but It is not a fnllf developed prating telegraph ayetrai be- 
rauae It la not provided with a typewriter keyboard for 
trananlttlng, and it does not print tbe messages to page form 
It printa on a tape, and it dose not save labor to an ap¬ 
preciable extent, eompared with the Morse key. Its great 
virtu* la that It savea wires In fart, in France and aome 
nelghbortng countries It may lie said to have met the want 
that has been aupplled In Aoglo-MaxoB cOUutrhM by the Motae 
qwadruplex. I'tar Uorae quadruplex and the Baadot might 
be described aa the suroad ataga In tbe development of tbe 
modem telegraph The third and final atage of eompteteiy 
develop<sl murblne telegraphy has only been reached after 
IhOO Within tbU brief period there Uaa arioeo tb« Pellaok- 
Vlrag, Hucfctoghsm, KowjaDd. Murray, Morkmm, and Hie- 
mena and Halake high-sponi telegraph ayatetna Tolagraph 
companIsB and guvernmenti have never been kindly diepoaed 
toward machine telegraphy '' 

Almander CiwKam Bail and the Tetophone. 

The Invention of tbe telepboOo constitutes one of tba 
greatest advauces that have be«n made in tbe of 
conimunlcatliig over great dUtaiH'eM. It to well known 
that sound is transmitted through the air from speuk- 
er to hearer liy means of waves, condensation and rare¬ 
faction, which affect tlie drum of tbe ear. As early aa 
Jis.'ll Wheatstone sbowwl tlnit these wax-ea could be 
transmitted from one placv to another at a moderate 
distance through wooden rods and afterward conveyed 
to the air by the vibrations given to the air by tbe end 
of) tbe rod. Similarly, vibrations given to one dia¬ 
phragm ^1 iirodui'e (lie corresitondlng vibrations in an¬ 
other diaphrngin at a distance by means of electric cur¬ 
rents was the problem of the electric teiejihone The 
flrat to propost' tliis appears to have been Charles Bour¬ 
se «1. who In isni suggested the use of two platen, one 
at the trausrolttlug station, whleli, by tbe varying pres¬ 
sure of the air due to tbe sound waves, would open 
and close an electric circuit while the other was to be 
(iftetl on ut the receiving station by an electro-magnet 
through wUich tbe electric currents passed. « 

In 1861 1‘hUlp Hois of Frleilrlchsdorf dtoeiosed in 
« lecture n»i imitruRient which ho callod a teiepbone, for 
the production nt a dlstani-e of music and human speech. 
The npimratus conetotod of a flexible membrane forming 
one shlo of a box, with which by means of a mouth¬ 
piece the aouutto could l>e directed. This Instrament 
was made to open and close an electric circuit at each 
vibration. At the receiving end, an electro-magnet ««- 
stating of a thin rod of Iron surrounded by a coll was 
placed. The successive Intorru^dlous and clogiugs of 
the electric elrcultws'took jiIbco in accordanoe with a 
dtocovery made by Dr. Page of Saleat, 



ray, himself a dUHngutofaed inventor in M««oalMM«w«f hla certy wtealsM Mto. 


Mass,, In 1837. 

There Ik no good reason to suppoee tlwt 
RMa’s teiepbone ever tklked, oittwugb it 
probably did transmit muMoat souixto. 
His method couhl not be sncceagfUl tor 
speaking slraply beeanse speech has more 
characteristics than pitch. To reproduce 
not only corresponding vlbratieiu, but «l«n 
hjudnese and quality of the aoonda, a 
transmitter and reoeiver were reqniwfd 
which did not depend tor their actfoR «i 
such Interruptions at the eurtent, hSt 
which varied the current in « potoniMy 
manner similar to the vartattone of pwm 
Ihtre on the, diaphragm doe t« ihs iectmt 

It wae not until Alexander ^nkham JlMI 
Ptedooed his apparatue to that Mwi* 
reqairenumte wew neh. fkal ^ 
ongfaly toidemtood m prMMIh/ht.gh^ito 
wrtly clear tnm th»,iiatetib^«^M: 
dt hle.CMiy, 
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Patent Office and Invention Since 1845 




How the Grovemment Has Kept Pace With the Inventor 

By William I. Wyman 


I K IMi, «lM dC the SoiXNTmo iiMinioAa. 

the pfMcnt pate^ artttn nine yean old. In 
ate Patent OHIee w.ia plaoed on a dlettsct baela, 
tite ayatnn leorgaitiMd and file axamlnatton or Amerl- 
oas BMtiiod of eearcblnc pateoft Inauanrated. 

Theiwae Mbnon Wae Fint Commiaeiaaer 

The JMWMrtean pataot tyaiiein waa (onnded under the 
act «C Coder IUb act tiie Secretary of State, 



the Secretary of War and the Attorney General ccmatl- 
toted a board to conelder all apptlcatlone for patenta. 
Tbomaa defferaon. the flnt Secretary of SUte. waa 
in effect the flnt Oommtaaloner of Patenta and the flnt 
Bxamlnar. It la said that he personally examined Into 
and determined the patentabllHy of erery application 
filed during hla flnt yean In office aa head of the State 
Department The grant of a patent then was not only 
a procedure of exceeding dignity, being signed hy the 
President, the Secretary of State and the Attorney 
General, but waa Issued with some reluctance. Only 
three patenta were permitted to sec the light of day In 
1790. 

Frosu this modest beginning, the buelness of the pat 
ent system grew slowly, but steadily. From 1790 to 
1S02 it required but one State Department clerk to 
perform ail the clerical work pertaining to the Patent 
Office, the entire records of which were contained In 
a doaen pigeonholes. Dp to 1811(1, about 1(),0(K) patents 



were granted. In that year, the Patent Office liccame 
an Independent bureau, beaded by a commissioner, 
assisted by one examiner and six utber subordinate 
clerks and employees. Wtiile tho reorganisation gave 
the Office a dignity and atanding It did not have before, 
atUl the force ptwlded to cope with the pressing de- 


Whlch a search through patenta and publications was 
made to dirtanntne the question of novelty Thia act 
alao for the flrst time made a positive rts^uirement for 
the lacluslOU of a claim In the apeclflcatlon In the fol¬ 
lowing terns: 

“He Intentor) shall positively specify and point 
out the part, improvement or cmnblnatlon which he 
clalma as his own Invention or discovery,” 

T1«s Eoaiy Days of the Prsssnt Patent Office. 

In ISSfl the erection of the Patent Office was begun, 
the tmildthg was finished in 1840. This original struc¬ 
ture forms the F street wing of the present balldiiig. 
In 1845 the patent eyatem was well on Its way and the 
Office pit^erly boused, with an official force of one 
eommlaalooer, two examlnora, and two assistant exam¬ 
iners In that year, 1,340 new applications were filed, 
besides many caveats, and the woik was l>e<>omlng too 
heavy for thla limited force to handle effectively. This 
ccmdltloD became and continues to be chronic. 

Even as early aa 1880, only live years after the found¬ 
ing of the Scuirtinc Ambkiuan and hut fiairteau years 
after the reorganlaatlon of the Patent Office, American 
Inventhma were numbered among the most notable pro- 
dnoed. In 1SS7, this country Issued over one third more 
patents than Great Brltalii, which at that time had 
a sohatatitlally greater population. In that year, the 
Unltad States with a population bf 28,000,000 lssue<l 
2,910 patents, Pruasta with almost 17,000,000 Issued 48. 
while Russia, with 70,000,000 population, Issued 24 pat- 
ants. Commlasiooer Holt, Ifl his annual report for that 
year, In reviewing the statistics, grows eloquent and 
pbtkMKiphises thus; 

“Aa the light of liberty waxes dimmer, sd does the 
Inyphtlm genius flag and dull atiacc, until finally, amid 
tha darkneoa of the political night which broods over 
Baatem ioitda. It la utterly extinguished *’ 

The A i> t» '|ls llnm Poriod of ^^srican Invention 

Drring tfaia <l«cade, the one wmedlately preceding 
the civil war, the atlmnlatlng Influence of Invention 
npbn industry became notlce<ibly apparent Koutbem 
Netr England .waa tending to become a gigantic -work¬ 
shop and the character of entiro soctlons of-New Tork 
and Pennsylvania and Ohio radically changed from 
agricultural to Industrial communities The Invention 
of the sewing machine—the greatest labor-saving device 
of the ages—was of Itself a tremendous stlmulMs, and 
the oitenlug up of the West tbnnigh the railroad meant 
activity In Iron production and the baste engineering 
IndUBtriea, The reaper and the thresher made the ojwu- 
liig up of the West profitable and the Inventions In fire¬ 
arms, machine toola, locks and labor-saving devices and 
textile machinery Initiated new iudustrlOs and acceler¬ 
ated tlH* growth of the country by leaps and bounds. 
By the time the civil war broke upon (be country, only 
a quarter of a century after the lunuguratlon of the 
present patent system, and In spite of the pr<M»mlnently 
agricultural character of her pursuits, this lyiuntry gave 
every evldenoe that she u'as to be among the first of the 
Induatrial nations. 

After tha Civil War. 

The distracting (s'riod of the civil war o^el, activity 
In enterprise IncreaiMsl energetlciilly. and in the your 
after the civil war closwl there were filed In the offlw 
over throe times as tunny applications as were filetl to 
1861. During the war. the Bessciner jms-css was de¬ 
veloping, and the influence of this most stimulating of 
Inventions, which inaugurated the age of bteel and our 


present IntensBc Industrial era, became felt not long 
after Its close. Then l>egBn a perbst of true national 
expansion—the further developing of the West, with 
strenuous enterprise In reaching out with new railroads, 
building of steel mills and locomotive works—marking 
an Inflation of energy, industry and finance, which cul¬ 
minated In the seiere panic of 1873 Tlie country paused 
for a little while and took account of stock at the great 
Centennial Exposition In 187(1 The wonders of our 



material advance, practically all of which wore Induced 
hy Invention, sucli n» the (.’orllss engine, the textile 
machivies, wisslworklng tools, machine tools, the sewing 
machine, lijdraullc machinery and various kinds of 
automatic uppllnnccs, were there spread out for iuspec- 
tlon to deuHuvstratc the ingenuity of llie American in- 


maofls of Inventora doy not 
now appear to be exceaaively 
large. And yet crltlea, whose 
aenae of economy was more 
aeote than were their gifts 
of hnaglnatioa, decried the 
shMr waste entailed by an 
organlaatlon so extravagant 
in men. But applicattons 
com* pouring In, and In the 
foUowtng vmt the examln- 
liig ooepa hfld to be donbled 
hy the appiAotment of an 
aifflmattal examther, and in 
1«» tM PoalflOB of two 
examtnera w«a ore- 
atod to« keep pace with the 

^ ftet of the 

PfllMi iHWriMad for 
tbh 'iWuMt «f a pgtmtt with* 
ih 'XSM' 



ventor and the Intimate re¬ 
lation existing t>ctwv>en him 
and what nsh making 
American development. 

The iK'ilotl from 18(15 to 
1880 gave inkling of the 
dawn of a radically new 
era The electrical age waa 
prognosticated In the dyna¬ 
mos of (irnmme, Siemens 
and Blush, the Bell tele¬ 
phone and the arc lamp. But 
they left no lm)>res« upon 
lndustr> or the social life’of 
the time until the next 
jierlod got into swing From 
1867 to 1879, the annual num- 
her of applications died rc- 
imiliicd stationary and n.er- 
nged around 20,000 itet jear, 
but aliout the time specie 
pavmeiits w' e r e resumed, 
the conntr.v Hi)(>eared to 
take on a new lease Of IlfO. 









In 1887, 21.U76 applloatlouH wtw flleil. and In 1879, 
20,068; 111 the next year (1880) tbe number IserMLMd 
to 23,012, and In 1880 reached 4045715, more tlwn dotible 
the number filed ten yearn befure. In that decade the 
country lUeralh Juuii>ed forward and Inventive In- 
Kenulty readied the Rolden age of Its activity. For more 
exhauHtive treatment of tbla decade the rtuider la re¬ 
ferral to tile editorial pajte of this Issue. 

The present commlseloner, Hon. Thomas Ewing, In his 
endeavor to conserve the vast benefita the Patent Office 
has conferred up<m the American people, has Instituted 
several reforms to overcome some of the abuses whleh 
have gradually crept into the practice and grown by 
degrees to meuadog proportioDs. Among these Is the 
tendency to initiate unnecessary Interferences They 
are now being reduoed In nundxir wherever It Is possible 
without Inlury to anyone's rights, and thus avoid 
litigious prooeedtugB and lesaen the financial burden 
uj)on the Inventor. They are a source of delay and ex- 
j>ense to the applicants and constitute an Invdved and 
burdensome handicap which has sometimes been laid 
heavily upon the shoulders of a meritorious Inventor. 

Another Innovation concerns the rights of the public 
at large and relates to an abuse of privilege on the part 
of tboee Inventors who desire to delay the Issue of their 
patents to prolong their life. In court practice, no mat¬ 
ter hew Important the stake, an Issue is soon renche<l 
upon whleh the case may go to trial. But until the 
famooa dedaloD in em parU Miller and the issuance of 
the ovders hr the preeent commlseloner, 

by whleh every dilatory proeecuted case is - 

made special and Is treated by him per¬ 
sonally, throutdi his snperviaory authority, 
such coohag to an issue oottld be delajed 
ladeAnltely. Tbla, the greatest of all 
abwaea of prtvUegee on the part of appll- 
eattta, le In a fair way to be effectively 
remadled. 

The A stvs a t of tba Hired Inventor. 

The iMTger OHweraa have In connection 
wkb their patent departments or In asso- 
etatlon with them research lalioratorles 
with a OOiVB of highly trained engltieers 
add tedwteal and sdentlflc HMslstants 
Every tnqnnvement of a patentable na- 
tBiWt If «C proved utility or possible merit, 
becosMM the aubject matter of an appllca- 
tbiQ. not only for the mouoiiol.v that a 
patent my bring, but also as a protection 
in Ita manafiacture and as a matter of 
NWWPd. The patent deportment advises 
the IMdHilelanB whether a proisised device 
may be patented, or whether It Infringes 
at) estlstlaf patent, and also appraises the 
validity and valne of imtents offensl to 
the company for sale.. The extierimental | 
dSfpartuflDt will try out new ideas or de¬ 
velop them to some conclusion. Many of 
the Mg things now come through thi>se 
erga a teatlone, for frequently in the e\olu- 
thm Of an art an Instrumentality may be 
so eomplex, require the exitendltnrc of so 
nttMh skill and money to develop and 
deme a strate, that only a company with 
iMga ,:reaooTces Is able to handle the 
proposition. Thus, the General Kli*ctrlc 
Oomp*^ several years, plus on ex- 
pea^Mre of a few million dollars, to de¬ 
velop the Curtis turbine It Is by no 
means uncommon for a promoter to siierid 
over $100,000 to develop a pres-ess or np- Tt 

paratus so It will be marketatile Kdlson, 
who. If not Incorporated, Is a host In himself, frecpieiitly 
spent thousands uiHin thousands In Investigations and 
has made experiments by the hnudreds before he was in 
a posltUm to announce results There are some devices 
which are so Intricate In design, iiotalilj type setting 
and casting machines, that unyytherc from a quarter 
to one mlllloo doHars may be e\i>ended in construction 
and ImproTMnent, In trials and changes, only to prove 
eventually, what could not isissllily U- determined In 
advance, that It could not meet the various require¬ 
ments demanded In commercial practice Mark Tyvaln 
sank his personal fortune of several hundred thou 
sands In a typesetting device, protmlily the most Intri¬ 
cate bit of mechanism ever devised, because, while the 
machine did everything It was designed to do, It was 
t«si Intricate to lie understood by the ordinary mechanic 
Then again, the devlc-e may b«> simple enough, Its 
merits snffldefltly obvious, but It may require more 
bualncM acumen, push and advertising ti» IntrcKluce It 
than would be required to market an article of staple 
and competitive character, or sometimes, no <hjractor 
at all, A well-known Instance of this Inertia on th- 
part of the public Is the case of a certain safety nixor, 
which requlr.’d prodigious efforts on the part of Ha iiro- 
moiers to eventually get the public to use what ajv 
peared to be a aeWWdent filling of a long-felt want 
No Inventor can afford to oPeate without the protection 
of the imtent laws, because the labor and expense he Is 
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placed nnder prellmiDary to catabllshlag the utility of figures avutlahhr stiowtilf A» 


his Invention becomes a fixed charge and the very n 




to handicap him against k ptnUlcU oompetltor, who oa« tnie of iHl, ‘ 


start without such a burden. 

The Infinite PoealbiUtlee That Lie in InvenfeUn, 


In 1844, Cummlasloner Ellsworth, contemplating thS todusblaa i 
13,600 patents granted Up to that year, over 600 Of Ifidpleut ati 


Of a MUlImf.MM) wew 
«C over three h$a«r«d 


a 'eithar 


r 500 Of iBcmtout stfXe at thkt ^ fkMf 


which were Issued In the year 1848, and apprehending a advance thefeln Were dt»(etl)r 
cessation of all endeavors In the field of Inventloo, every one of Which Is SAtWO^.iUkfi. of 


uttered this prediction In bis official report; "The ad¬ 
vancement of the arts, from year to year, taxes our 
credulity and seems to presage the arrival of that 


Patent Ofitoe. 

The Trensl «f tw wli HWM V ' 
The activity of the dllMwsit ia 


Iierlod when human improvement must end." The Offioe fr<HU time to time refieets ac c W H t M Iy 
commissioner could well marvel at the astounding ad- which constantly pass la tha wtglfi dC 

vances made In tabor-oavlng devices during his own llfie the applied arts. The basic putkB^ ia VVBBtry 

time, hut what would have been his mental state could always being the tlUing of the soU, p^hnlto agftohl* 

he have been endowed with prophetic vision and have tursi Imydema&ts have oochP(sd a ft fi tiild w. 

foreseen but a fraction of the lineutlve activity which both In numbers and importaaoe tbVMigiidst KM h^Mf^y. 

has taken place In a man’s lifetime from the date of The Inreutieu of the sewing machliM tnUtatod a jWEtod 


bis utterance? The number of patents i 


of great activity in a new art, while the t M sgh ow e lei 


a mllttou, the annual lasue in more than three times loose a flood of {nventlons for adaptatiottb and insprove- 

the number of all the patents granted up t« his day, manta. The uew tfiedtro-chemlcal Indnatry came Into 

and the examtuliig (<(>rps has inrreaae*! from four to being about the middle of the eighties nnfi pntent 

almost four hundred without being able to keep pace activity arlth relatlott thereto was high at tlw sahae 

with the ever growing tide of new work. It Is eetl- time. Hie Incandeacent lamp started Uie Meetrlc age, 

milted that the value of American manufactures at- In whose vortex we still ere, and patent oo n c em la all 

trlbutable directly or Indirectly to patentable tnventloiM thlnge Maotrlcal Is stlU loteaslve. The rise and fall 

uuiouiits to the enormous total of more than twenty of the hlcycle, the wave of Interest In antottatlc car 

blllloi) dollars, which Is atiout four times the value at oimpltnga, the first anrglngs of activity In aavoDlaDo 

taventlon, and the deep conoam of the 

-- Ingenious to solve the nrgmt Don- 

reflflaMa bottle proMem—all these move- 
mmits have been reflseted In the flUag of 
appileatlons In the Patent OfBaev In re¬ 
cent years the automobile Is eatabtlsfalng 
records, the arts relatlBg to Internal oom- 
buatltM) motors, earburetars, gearing, aetf- 
starters, acCeesoriea. alloy steals and beat 
treatment of steeis being spectally active. 
The Tnlted States has by tar the 
prondeat record In the field of Invention : 
wltodier reckoning by the nnmber of Mo- 
n^ prodneta, their ingenuity, or their 
far-reaching effects In the greateat diver- 
airy of fields, she easily stands In first 
place. Particularly In labor-saring devlees 
does she stand foremost No one In all 
history has worked so hard to save labor 
as the Tankee. The greatest of all lahor- 
oavlng devlcm, the sewing machine, is bis, 
and outside of textile machinery, practi¬ 
cally all the great advances In this de- 
iwrtment have been of his hiventlon, as 
witness the cotton gin, the reaper, shoe 
machinery, typewriter and typesetting 
mschinea. 

In the field of electricity the America)) 
Mbarea pre-eminence with Europeans, and 
yet the three most signal sdvancee In elec¬ 
trical application are to bis credit—the 
telegraph, telephone, and the Incandsooent 
lamp. Since 1860 (the typewriter waa In¬ 
vented a few years prerionaiy) no revolu¬ 
tionary meehauical Invention comparable 
to those which signaled Amarkan Inge¬ 
nuity previously, was devised enioept the 
typesetting machine, but In the field of 
electricity (Incandescent lamp, trolley car, 

- _ - 1 electric welding), optics (klneteacope, 

_ _ transparent film) and air navigation (an 

: first patents were signed by President George Washington. absolntely new art), he did not remain 

Inactive. 

nil taxable pnqN-rty In the United Rtates at the time Some Prollfte Inventors. 

('ommlsstoncr Ellsworth made hl» report. Between 1872 and 1800, Thomas Edlsen had received 

It has iH-en aaid that the single ln)onttou of produc- 742 patents; F. H. Richards, 618; Elibu Thomaoo, 444; 



lug stwl by tl»c Iti-ssemer t 


I donliled, dlnw-tly or Charles E. Ilcrlb«)er, 874; L. C. Crowell. 208; Edwawl 


through Its Influoioe, the world's wealth In the third of Weston, 380; R. M. Hunter, 276; Oharlas J. Van De- 
a century after Its l)itrodurtloi). The forcing effect of poele, 345; and George-WeetlnghooMi, 288. Up to 1810 


[latent protts-tlo:) on Industry Is well Illustrated In the F/dlscn secured 906 patents, of which 718 ware slaetctaal. 

(lines of such branches na are directly based upon I))- Considering all the patents that are probably pswaiwn 

\eutlou, niid whleh did )iot exist or were In a negligible or In course of preparation. It Is esUmatad that tba 

state In 1880. number of his Inventions Is greater tbah 2.0DQ. It Is 

suuiMiut for am roar i90» to assert that be Is the most prolific lnv«nt«r of 

• OHS or TB* IMDriTBIS* rAI.I.BD IKtO SXISTBSCB tINCB IBM Oll tlmC. 

' I Although Great Britain has,more plonaar Inventlaiw 

' Esutiv, PsrsoiM I Outpur VbIus sdded to her credit involving fundamental cperaMoos that- 

__sn saged | oonusHy b y mtr undeMle all industry, than any other country, tho only 

PhoBoarspiw )8 ».oa« ISII 728 0001 SK.067 000 touovatiwis of iri«M»«f Pbarncter she bOs Contributed lit 

Photo Appsnttus 101 . osoo j sa.sst.oooi is.8ft3.ooo Ifimt OHS half century are the bask jirocesa for mak- 

('»»h Reautort fio , 0,401 2S,7osoooj 20,i«8,ooo Ing Steel, the steam turbine, and the mranMe ptofetoa, 

’ i2to,«w.Qoo, 117,600,000 I, and to te the Beaaamer procaaa, wMoh toaoffilr- 

------ peasant tntenrive Industrial at*. i . 

The figures In the last culnmn are partU-uiarly Mgnlfl- Gerinany bafoM 1871 waa an ahwwt rwtf WWw ffikMr 
cant as thex ahw the very high percentage added to the to the fkh| df applied sekooe, altboafitl aim 

cost of the raw matortate by the procass of manufacture, rioarty to tout date glveh ample evideMa j 

1 c. by the knowledge, skfll and labor of the producers. In pure Sekfito. The adaption of a p aW* lliidil ^ i 

More astounding are the figofee relntlng to the eke- -qffon thM of the Unlte^r States, mw fin jgtHUl I ' 

trlcal Industries, inclodtfig tricgihany. central station L. to Invmtkn, and the ktpetua gkan to 
lighting and power, and electric railways, the latest ffrfgnrsgri m mm iMr ‘ 
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Converting Night Into Day 


Artificial Li|?hting Problems and How They Ha\’c 
Been Solved 

What the Inventor Has Done for Oil, Gas, and 
Electricity in Illumination 



Carl Auer von Welabach. in¬ 
ventor of the Welabach aya- 
tem of gan lighting. 


W HBN OoL £). U Dcaka “etnick cdl" In Pennayl- 
ynnlg In 1860 ho «Uk> eotabliihed the lamp oH 
Inaostzr. Aa toon as it waa found that Pennaylvanla 
hai abundant aoitpliao of oil the Inventora began to die 
th^ appUcatlona for oU lamp patonta. Tfaep began in 
IMP UaaU and kept on for many yeara. literally hnn- 
drada of lampe were Invented. It eras no maaa problem 
to bnni oU eafbly and eOdently in a lamp. Olrei||Br 
wleka and flat wicka, alngla tmraera and doubla bumera. 
wlcka of peonllar plaiting, were patented to feed the oil 
In jaat the right quantity to the burner head by eapU- 
lary attraettan. it la hardly worth while here to ttaoe 
the coorae of development of the keroeeae tamp. The 
atmirteet tamp aoon proved the aafeat, alf Um more eo 
■Inea iawa were paaaed In almoat every oonntry to pro¬ 
hibit the aale of alia with too Ugh a ilaah point 
Arthnr Klteon In 18SS patented a ayetmn ot feedtag 
the oU under precanre to a chamber where It waa 
heated hy the flame of the lamp Iteelf and volatlUned. 
The vapor thna prodooed waa then fed to a kind of at- 
moephertc burner, bUng automatically supplied by ite 
•action with anAdent oxygen from the air to produce 
e very hot blue flame Klteon employed a plattnum 
gaoee which waa heated by tUa flame to InoaodeecmKe, 
that being a time when the Welabach mantle had not 
yet been oommercially Introduced. The gause ailawend 
well CBougta for a time; but It became unelees when aoot 
waa imxielted upon Ita meebee. 

But even If Kltaon had been able to nltllse the Wela¬ 
bach manUe, hla lamp might not have been eucceeaCul 
lu ita early form. It la difllcult to mix air with the 
Ugh-pteeanre vapor ao Intimately that carbonisation 
will not reeutt, and a carbonised mantle la robbed of Ita 
lumlnoalty. Bren when the desired Intimacy of mix¬ 
ture le obtained there la dlflUnilty In maintaining It 
automatically. The difficulty waa ingenloualy overeoeae 
by 7. Altmann, among othera, who devised an arrange¬ 
ment In wUcb water and oil were vaportaed by a burner 
In a email aeparate ebamber, whereupon the mixture of 
vapor and ateam was fed to a special burner bead, sup¬ 
plied with air, and used to heat a Welabach mantle to 
incandescence. Hneh lamps are remarkably economteaL 
They yield three tlmea the amount of light which can 
be obtained from oil when consumed under ordinary 
conditions. 

The invention of the Welabach mantle served not 
only to Improve the oU lamp, but also to revive "air 
gas"—elr mixed with volatile hydrocarbons and burned 
In ao Argnnd burner like 
ordinary Illuminating gas 
of the prooent day. When 
the g e n e r a I extension of 
cast m» and elec t r 1 c 11 y 
had praotloally relegated 
air gM to the place of At 
ahandoned fllainlnant the 
Wriigbach maptle gave It a 
new leaao of Ufe- A. I. van 
Vrieahind, Hooker, and De 
I.ialti;e are among the In- 
venbort who improved air 
gas geneimtlng Apparatus 
so that the Weiebach m*h* 
tie cetrtA t)« pniKtivety ma- 
ployi^ 

*nia thwi j sp mi t 
Oaa lifliaMK tn 


Al^%s«gb to Who were 
ughteti in the nimt- 
eHiAiwr''hjr gas. it 
ima lour' 

d«iia^.««jilgt 

tas 


burning It. The London Argand burner ot 1875 was 
considered the last word In Illumination In its day— 
•umethlng that ooutd not be surpassed. But when the 
liieandeaoent mantle came, eix times as much light was 
obtained from the same amount of gas. By 1845 most 
of the bnmere with which we are familiar had been 
invented and fairly well etandardiied. William Mur¬ 
doch himself, the flret man to nae cosi gas in his house 
(1778), devleed the “eockapur" burner. J. B. Neilson 
^Ised the “flmitair burner. 81r Edward Frankland 
in 1608 brought out hla burner for utHlzlng the heat of 
the flame to raise the'temperatnire the olr supply for 
th« oeitohoaUon of the gaa. A similar regenerative sys- 
tm waa that of the Bev. W. R. Bowditcb <1854|. By 
far the best of these regeneratlTe bumen waa that of 
Friedrich fBsmeas. who came' out with hit Invention in 
1679. Those Ingenloua burnem, efficient as they were, 
never oocoeedad in supplanting the ordinary flstatall and 
batwlng hnmer, stmtdy becanse of their Initial cost 
Tha Argand bumcr, too, more than held Its own. 

It is obvious that these various banters depend for 
their effioWncy on different principles. The ordinary 
llAtall or flat flame burner must be fed with a gas very 
rich In cnrMm particles. In the regenerative burners 
the temperatnre to which the carbon particles are 
heated Is raised as high aa the material of the bnrner 
will permit It waa the effort to Increase this tem¬ 
perature and with tt the efflcleney of the gas flame that 
led to tbe evolution of the modern system of Incsn- 
descent gas lighting. 

While the principle underlying Incandescent lighting 
—that of ralalng the temperature of refractory sub- 
stancea to a point where they emit light—la old and 
may be traced back fully a hundred years, It was not 
until our own time that It was eucceasfally applied. To 
be sure, OllUrd had tried to use platinum gatue so that 
be might IncrMSe the utility of his water gas, intro¬ 
duced In 1646, but bis acbeme failed because tbe plat¬ 
inum was ooeted with a deposit of carbon In a short 
time. Bunsen’s invention of the burner that bears bis 
name—a burner which produces a very hot, blue, almost 
non-lumlnous flame as a reeult of the mixture of air 
with gaa—really made incandeecent gas lighting pos¬ 
sible. After that It was easy for Clommond, a French¬ 
man, to suggest the uSe of calrined magnesia as a re¬ 
fractory material to he heated by n Bunsen burner. 
OlamuMmd created a eefisatlon In the early eighties 
when be exhibited hla aj'stem of incandescent lighting 



In r.ondon and Paris He cm>u used Kniiipthlng like the 
iiKKlcrn mantle or stocking, fllthongh lie enlled If h 
tsisket. What Is more, ho de^lse<l a erclltfll'lo ststeni 
of Inverted Incandescent lighting. 

But It was not until ,Vuer von Welslmch ti lirtlllant 
Austrian chemist, conducte,! his study of the rnre earths 
that modern Incandescent lighting was created Al¬ 
though hla dlscover.r wus to a certain extent aecldental. 
atlll only a clear-seeing Investigator could have seised 
upon that accident and turned It to iiractlcal account 
During his *,pectro8coplc study of the rare earths he 
used the platinum wire In the time-honored way. U 
occurred to him that he might obtain a more brilliant 
effect for hU momentary purpose If he Immersed a piece 
of cotton In tbe solution wblcb he waa investigating To 
bis aatonlsbmeut, he found that while the thread was 
burned completely away, tbe salt of the solution Into 
which It had been dlpiied still remained in the form of the 
original thread What is more, that salt continued to glow 
with a wonderful brilliancy. Another experimenter might 
ha ve passed the discovery by and continued with the main 
tnveattgatlon Welabach realised tbe meaning of that 
brightly glowing thread, which was no longer cotton, 
bnt a metallic oxide He set about tbe task of devising 
a fabric of cotton which could be used to soak np a 
solution ot rare earth (zirconium, lanthanlnm, yttrium), 
and after much eii>erlinenrlng arrived at a mantle Im¬ 
pregnated with thorium oxide mixed with other oxldea 
Tbe really serviceable mantle came when he found that 
a little ceria must he added to the thorta In order to ob¬ 
tain a mantle cupsble of shedding tbe most light All this 
Investigation was conducted In the middle of the eighties. 

The Evolution of the Welabach Mantle. 

When it was placed upon tbe market over twenty-flve 
years ago the Welabach mantle consisted of a knitted 
hose-llke fabric of cotton, which was soaked In a liquid 
called lighting fluid—a aolotlon of thorium and cerium 
nitrates in water. The cotton was burned out, leaving 
tbe thorium and cerium In the form of an ash. which 
was then hardened and shaped To form a protective 
coating during sblpmeut the mantle was dipped in a 
c(Mlodlon solution 

Tbe ash of the finished mantle has the same (>hysical 
structure aa the original fabric from which It waa made, 
whether It be cotton or any other fiber It Is obvloua, 
then, that tbe strength and other physical properties of 
the mantle dei)etid very largely on the nature of the 
original thread For |>erhapa a dozen years after the 
discovery of the Incandes- 


were made from cotton In 
(hoec days It was a miracle 
enough to make any kind 
of a mantle 'The Industry 
'MIS absolutely new and 


le eurllest diflloultles was 
le fliidliig of a suitable 
itiile Itniule was first In- 
islueed In montle-makiug 
. Hnblinunn In 1sp8. |t 
IS certain marked ndvsn- 
ges over cotton, partleu- 
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nltro-ceUulode for tUe roanafactnire of fabrtca, without 
rt-nderlng It safe Hence, the thread la denltrmted In 
other words, we start with cotton, change It to nltro- 
cotton, which we dissolve and form Into threads, and 
then take out the “nltro” part, leaving the original 
cotton, but with an entirely OlffMrent phyaical atructure. 
Instead of the short, hollow, opaque fibers of the orig¬ 
inal cotton, we now have MUd luatrous fllamente of 
tinlUnlted lengths. Changhig the cotton to nltrocotton 
Is simply a trick to get It In solution. The remarkable 
Iwture of this material Is realised when we consider 
that a thread weighing one pound will reach twenty 
miles. This thread In turn Is composed of twenty 
strands, and If ttaeee could be separated and placed end 
ta end, their total length would be 400 miles Ten 
pounds would reach from Bfalne to California. 

Blmultaneonsly with KnOfler, de Lery (1807) and 
Plalssetty (1900) patented processM for mixing the 
thorium and cerium nitrates with a solution of nltro- 
cotton In ether and alcohol and squirting thla solution 
through fine orifloee. None of these echemes, however, 
turned out to be a commercial snccess. Plaissetty seems 
to have been the only one to persevere. Kitiullv, he hit 
upon what seems the very obvious Idea of muklng a 
knitted fabric of artificial fiber and aaturallnL’ it Iti the 
Ugbtlng fluid directly. As nitro-celluloso is absolutely 
scflld and rod-llke In structure. It absorbs 50 |M‘r cent 
«£we than the sponge-llke cotton 
and ramie, because It Is colloidal In 
nature. To harden the mantle thus 
made Platasetty used ammonia. He 
took out patents In Germany In 1902 
and in this country lu 1004. HIh 
prooeaa was a commercial succesH 
Since 1904 vest ImproveinentH 
have bem made in the roaniifacture 
of mantles from artlfldal liber 
Nltro-eeUnloae fibers are much lK‘t- 
ter than natural fibers, because they 
are abaolutely uniform, because they 
are free from Indissoluble Impurl- 
ties, because they can be made ab- 
aototely continuous, and because 
they ate strong An artificial fiber 
asantle wlU support a weight of oni> 

ODDce suspended from its loop with¬ 
out breaking. This Is a remarkable 
tenslls strength for a product which, 
after all, is compoeed of nothing but 
aeh. Cotton falls off in candle- 
power during the first 100 or 200 
hours, and after 100 hours siutalns 
a low of about 25 per cent Ramie 
depredates less rapidly, but unlike 
cotton, the color of the light changes 
to a whiter abade. Artificial fitter 
aunties actually increase in candle- 
power during the first 100 or 200 
hours, and there is no Change of 
OeUot in the light even after 1,000 
fioan of burning. Unlike natural 
flhers, artificial fibers do not shrink, 
nor do they deteriorate In strength 
ueariy so rapidly as cotton or ramie 
mantles. Hence, the artificial fll>er 
mantle may be said to mark a dia- 
tiiMtt advance In the art of mantle- 
making, perhaps tlie greatest since 
the introduction of the Utorlum- 
cerlum mantle Itself 

In the last twenty years high- 
pressure systems of incandescent 
gas lighting have been (lpveloi»ed 
after much experlmetilinK and 
study, the object, of course, being to 
obtain more light from a given 
amount of gaa. I’umps are required 
to supply the gas under pressure, a 
floating bell being necessuiry to <>i 

eliminate the fluctuntlons caused by (he striik<>H of the 
pump piston One of the principal ey stems of tbts Ivpc 
was Invented by Sugg and is much used In Uurois- In 
cities where gas Is on a con)i>etltlve basis wltli (be eiei-- 
tric arc. Other systems have been devised by Uiieas. 
Solas, and Keith. 

To avoid the use of pressure ni)pHratus, what are 
known as self-intensifying sjstems have also l)een In¬ 
vented. In these the lump Itself contains Its own apfsi- 
mlua for jjrupplylng nn Increased quantity of air and 
gas. One of the most lndofatlgiil)le inventors In this 
field is I.ucas. who after much e.xi>erimpnllng designed 
n chimney of sucIj form that a very ]«nverfnl draft Is 
produced which acts on the gas flame and air, with the 
resnlt that a very hrilHant light Is obtained Oth<>r 
Inventors d«)end on little inimi)s attached to I be lamp 
to obtain their fpreed feed Thus, In the Scott Sneli 
system the own heat drives a plunger whleh 

forces gas to the burner under pressure 
Clammond, we have said, invented an inverted gaa 
mantle during the course of his InvestlgiitUms He 
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recognljod the fact that a vertical burner throws its 
light above the horiseotal, whereas It Is needed 
below, and that objectionable shadows are cast by the 
mantle supports and lamp parts. It was easier with bis 
type of mantle to Invert it than with the Welsbaoh. 
Clammond used an Inverted blowpipe above his mantle 
and forced the air and gas down. To convert the ordi¬ 
nary Bunsen burner into a blowpipe simply btackeos 
the mantle and Is otherwise objectionable. What was 
needed was evidently some form of Bunsen hunter 
which could be placed over a mantle and still operate 
under the usual pressure. H. A. Kent dodged the prob¬ 
lem by Inventing In 1807 a siphon-llke Bunsen burner 
with the inlets for gas and air below the burner head 
so (hat there was no tendency for carbon deposition. 

Otto Mannosmann, Benit, and Cervenka discovered 
Indeiwndently In 1003 that in the Inverted incandescent 
gas lamp It was necessary to feed the mantle with a 
stream of mixture of smaller cross-section than that of 
the mantle Itself and the Importance of conducting the 
secondary air (air of combustion) toward the descend¬ 
ing gas-nlr mixture Not until this discovery was made 
could the Invertt-d incandescent gas lamp be considered 
really practical 

The Evolution of Arc and Incandaacent Lighting. 

The arc lamp and the incandescent lamp boro mnny 
more imlnts In common In the early days of electric light- 






orer thair lihitery wi tmO, not AtewtM) w 

In our to IMC M 

the pntoritoat 
History ,«f Stow 

Rave for a Rkaaihg totfMtou* to 1 
kUe-ftytac mcpeshotoit (iw), « 
as tha ooniM0tli)( link tatweaoi Ikitolb4» tokton 

and atootrin Ugbt na'DredSBed by laiy atirt 

with Sir Huiaphry Ukyy, w1»o to ItW gttoamd 
and studied the phenomenon (tf th«.dnbt«to Mi -it thto 
tbna thara was not a atogte caBtoM Ugifittot 
either gas or aleetsto-dn the world;. avan ntoMtom vtetu 
undiacoverad. Ftw bto atectrodas,) Bury naad aoda at 
wood oharaoal, heat^ and pltol|ctf itoa purtmt to 
make them better tooduotote- ^The are WM not 
publicly exhibited until when, ton tototoho betod 
unknown, Davy's mammoth battery it ifiOO priauiry 
cells at the Royal Instltotloo, Ixmdon, eemd as n eusa- 
bersome source of euccent 

We now pass to the fourth decade of the ntoataaoth 
century—a decade the discoveries and toventiona of 
which were dnetiaed to advanoe alectrle llghttof tre¬ 
mendously. The meet important of thaaa dlscovartoa, 
without doubt, was the principle of electromagnetic 
Induction, announeed by hflchael Faraday to 1881. 
while Director of the Royal Institudoa Details of tho 
experiments that Faraday made to 
arriving at this grand underlying 
principle on which electric genera¬ 
tors d^iend are preserved to his 
laboratory note-books, and may be 
read In the published accounts of 
his life. The principle was not to 
find Its broad commercial applloe- 
tloo, however, until several decades 
later. The year after Faraday's 
epochal observation was njade, Hlp- 
polyte PlxU constructed a-“dynamo,'* 
one of the first on record, coostetlng 
of B stationary electromagnet In 
which currents were induced by the 
rotation of a penaaimnt horseshoe 


: of the great ailaestrise BlekMoiiatu Ue<efi«cAa/(. once told bow be went 
1. nml nt the ploctrlcal rxliltiltlon there eaw liiu Kdixoa cxliihlt “Tho Ekllnoa ryatem of 
-fliitlfully ronreJved down to the very druilH and on thnrnaghty worfceil out aa If it 
I for decailw (ii varliHi* omnx Neither emkete, ewltchmi, fune*. laoipholiler*, nor any 
tremorlee ncreeeary to lumpli'te tl)C loiUllatlon were wanting, and 
tlie regulation, the wiring with dlatrltmtlng boxaa, buuae cooaaetloiM, metera, 
e astoniablng akUi aad tneoinparable gvolus.” 

lug than thev do now. “Kurly days’’ should Iw ctinstrued 
clortrlcally, of courso—say the sevetitles and eighties. 

For example, the llrsl ore lamp to he extensively com- 
merclallaed was the “caudle" of Jablochkoff (1876), 
which gave less light than many of the modern Incan- 
dPHeents do. and embodied a "filament" at the top, the 
fusion of which starled the arc On the other hand, 
among the curliest incandescent lamps were the so- 
calletl "ltica«(hwcence-arc” lamps, based on the prln- 
cipli' of nn arc playing between two Incandescent wires 
In a partially evacuated bulb. 

Then, too. the “active ranteriol "—to borrow a battery 
term—of Ivotb families of lamps was banlcally the tome, 
l>elng carbtai both for temp filajments and arc electycdto 
for many yearn; but later Invention and development 
bnv* cdused the tWo families te grow apart, Introducing 
filaments of osmtora, tautaluu} and tungsten, gnd apre 
electrodes of taetal or of carbon impregnated wtth 
various salts. However, arc and Inoandesceut tamps 
have for a long time been developing coutempfuauw 
oiisly, side by side as It were, eo ttaat In looking back 


It is undeniable that much more 
honor to generally due to tbe man 
who actually aocompllsbee a taak 
than to him who first suggests tbe 
possibility of its accomplishment j 
nevertheless a great amount of 
credit rightly Ivelungs to tbe theorist 
who has tho Insight or origiuality 
to suggest a certain line of acttvlfy. 
Thus, the carbon-filament incandee 
cent temp may be said, without do- 
rractlog a whit from the labors of 
those who Invented It, to have been 
bom In tbe brain of Prot Jobard of 
Brussels, who In 1888 suggested 
that a small piece of carbon. If in- 
candeeced In tmcao by electricity, 
mltot be employed as a lamp. He 
transmitted this Idea to hU pupU. 
Do Cbangy, who did considerahlo 
oxpcrlmMitlng without, however, 
prtvduclng a commercially aucoe s s fu l 
lamp. 

Coming to the fifth decade, we 
find cummerclal arc lighting dimly 
foreshadowed In 1R44, when Fou¬ 
cault, cx|H>rlmontlng with gaa-retort 
carbon and using thla In connection 
with a galvanic battery, produced 
such a steady and continuous light 
that he was able to use It for photo¬ 
graphic purposes. Foucault's arc 
ivas the forerunner of a great maby 
'lipes of arc tamps that were to 
make their appearance from tWs 
time on until about 1860, none of which, however, com¬ 
bined the commercial requirements of atmpUeity ind 
rellabllUy to a suIRctent degree to bring them into wKIta- 
siiread use, espectelly at a time when the dysamo was 
Idling away a protracted Infancy to Ito cradtav Hi* 
laboratory. ' 

Among the freak types of arc tamp that passed toto 
history during this early developmeot period »aj bo 
mentton«J tbe Wright arc of lg48--4be first ate iatop 
patented to England. This curious nyndilua eoaatotad of 
five clrcutar carbon disks to series, of wWto twp WpW 
motebte py mwns of hand-screws aerrlog to 4taavr out 
the tour arcs. No taw awesome was the AmartoM *«• 
tamp ot Wf which the are fianm ptoyad ,l*«k 

and torito owr a Itoeaf apace Ot Abfmts too*. aJ^ # 
narro# sap betweoi the oppoead edges ot 
rectangular carbon slabs. One of 
preserved In the Hktienal MiUwimi ag ^paWnftoKv Hi# 
wwe toad oommerelany, ta itaotoitottoia'Vlto.'mm 
lace-Farmcr dyhamn. 'tor 
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Some Personal Recollections 

An Autobiojfraphical Sketch 
By Nikola Tesla 


f Vu gl«d ta be •cowded tbWi oipportanlty for two ren- 
ooMk In the am i^aoe I Ja« lon« elnce dmrtred to 
4 X|iiM|ti ihy gveet eppreCinttou of the Bcntwnno Auew- 
' oMt to Mltnowledge my jUtdebtednees for the timely 
«ad nMftd information whtofa Ita columns are pouring out 
in « atoady stream. It la a publication remarkable for 
tM htgb quality of special armies as well as for the ac- 
cmcate renew technical adTanoee. The knowledge U 
ocMnvs >« always reliable and rendered sdll more valn- 
t pe thxentgh the smipulous observance of llterar} 
eoort^ In the quotatkm of the sources. The services 
It haa rendered In helping Invention and spreading en- 
Itghteoment are Inestimable. The ScmsTtnc Amseican 
la a periodloal ably and consdenttoualy conducted, mesH- 
und and dl|mlfied In tone to the point of serving as h 
at ffll f*, and in tbeaa features, as much as in tbe wealth 
aad eaoailtfice of its contrlbutlous. It reflects great 
eteftlt, not only on its staff and publishers, but on the 
«h«i* country. This Is not an Idle compliment, hut a 
pwiUlnt and well-desewved tribute to which I add my 
beat wlabea for continued success ou this memorable 


oocasion. 

The second reason Is oste that couccms me personally. 
ICany erroneous statements have appeared In print rela 
live to my discovery of the rotating magnetic Held and 
toVenttoB of tbe Induction motor which I was compeUed 
to paaa In silence. Great Interests have waged a long 
and Wtter contest for my {sitent rights; ommnerctal 
antmmdtles and profeasloaal jealousies were aroused, 
and I was made to suffer lu more than one way. But 
despite of all pressure and efforts of Ingenious lawyers 
and experts, the rulings of the courts were In support 
of my claims for priority in every Instance without ex- 
eepdoo. The battles have been fought and forgotten, 
the thirty or forty patente granted to me on tbe alter- 
■atlag system hsvc expired, I have been released of 
bordeosome obligations and am free to speak. 

Bvery exp*iriente which I have lived through bear¬ 
ing on that early discovery Is vividly present In my 
memory. I see the faces of the persona, the scenes 
and objects of my attention, with a sharpness and dlw 
tlqrttnn snd in a fuUness of light which Is astonishing, 
and la a measure of the luteuaUy and depth of the orig¬ 
inal tmpreasloiML 1 have always Iwen fortunate In 
but no other Invention, however great, «mld be 
as dear to me as that flrst one. This will be understood 
If I dwell brledy on tbe dreumstanoes an|;roundlng it 
syd some of tbe phases and Incidents of my young life. 

From my childhood I had been lotted tor ttie 
dleigy. This prospect hung like a dark cloud on my 
mtod. After imaslng eleven years at a public school 
aafl a higher Institution. I obtained my cerUfleste of 
maturity ami found myself at the critical point of my 
career. Should 1 dhaAey my father. Ignore tbe fondest 
wkrtiHi of niy mother, or shotild I resign myself to 
fatal The thought oppressed me, and I looked to the 
future With dread. 

Just at that time a terrible epidemic of cholera broke 
out In my aaOve land. People knew nothing of the 
chaneter of the disease and the means for sanltatU)ii 
ware of the poorest kind. They burned huge pUes ol 
odoroua shrubbery to purify the air. but drank freely 
of the Infected water and died lu crowds like sheeji. 
Contrary to peremptory orders from my father I rushed 
borne and waa stricken down. Nine months In bed with 
acarcely the ablUty to move seemed to exhaust all my 
vitality, and 1 was glv«i up by the irtiyslcUns. If was 
an agtmteVng experience, not »o much because of physi¬ 
cal auffarlBg aa on acosmut of my Intense desire to live. 
On the oceaalon of one pf the fainting aiwUs my father 
dmered me by a promlae to let me study englneoriiig; 
but It would have ramalned unfulfilled had It hot been 
foe a marvelous care brought about..by an old lady. 
There wa* no force of euggwitlpn or •myatertona Influ- 
«Me tibbat It. Such means would have had no effect 
whatever on me, for I wa# a Arm believer In natural 
IgWt, TSte tmnedy was purely medicinal, heroic If not 
damiengtej but it worked and In one year of mountain 
fi$mhihf And ftotent Wto I was flt for tbe most arduous 
bad^ eAMItton. My father kept hla word, and in 1877 
I oitteHd W Jeaniwum *d Grata. Styrla. one of tbe 
etiiMt fiMmuhwl InatMattetMi of Hnrope. 1 propowd to 


gjleiiy WWoh would repay my permits for their 

Idlim «ipg«)BOt»tmairt due to my change of vocation. 

jNweta^ dotermina^ of a light-hearted 
1» mUA Urn naetto- Ae game young reader of 
ImaaieAN might diAsr profit from my 

§f AWfia m 1 

A|A-a Berviaii 


The Icssona It teaches are niueh like those of “Beii-Hur,” 
and In this reepeet It might be vlewwl ns nntlelpat<ir\ 
of the work of Wallaee The iKswlbllUles of wni-is)wer 
and self-control appealetl tremendously to niv vivid 
Imagination, and I began to discipline iiijmelf Had I 
a sweet cake or a Juicy apple which I was dying to 
eat I would give It to another boy and go through the 
tortun-s of Tantalus. patiie<l l)ut satUfled Had I sonic 
dlRtcult task before me wbleb was e\liiitistlng 1 would 



Three rotora uaed with the early Teala induction 
motor ahown below. 


attack It again and again until It was done. Wo I prac¬ 
tised day by day from morning till night At first It 
calleil for a vigorous mental effort directed against dis¬ 
position and desire, but as years went liy tbe ismlllct 
lessened and flnally my will and wish ts*came Identlrol 
They are so to-day, and lu this lies the se«-ret of what 
ever suecess ! have uehleved. These exi>erleoee« are as 
Intlmetely linked with my dlm-overy of tbe rotating 
magnetic fleW aa If tliey formed an essential part of it; 



One of the earliest of Teala’s induction motors. 
Xlthoogti it welshed oaly s little over 30 pouadi, It de¬ 
veloped 14 boree-power at a speed of J ,800 revolotlons, 

A perforouiDre cooaidered remavkalilc at the ttaie 

but for tliem I would neter bate Invenleil tlie Induction 
motor. 

In tlie flrst year of iny studies at the Joanneum I 
rose regularly at three o'clock In the morning and worked 
till eleven at night, no Wuinlays or holidays exi’epted 
My snceeea was unusual and excited the Interest of the 
profeosora Among these was l*r Alld. who leetureil 
on differential equations and other branches of higher 



tuathematlcH iinil wlio'c nildiwere uiiforgctable 
intelleetunl tieiith nml IMef Poes, til who held the 
ehalr of Physic tliem el li iil jiiid e\iKTlinciital These 
men 1 alwa\s reiTipnil)er wllli n sense of gratitude 
Prof Poeschl whs peenlinr . II wiis snUl of him that he 
won* tbe sume ecait for twenty years But what he 
Inekeil In jiersonul inagnetlsm he nindi* up In the perfec¬ 
tion of Ills evpositlon 1 never saw- him miss a word 
ol gesture, and his (leinmistratlons and experiments 
always went olT wllh eloeUHke pre<*tsioa Some time In 
the winter of 1K7M a new apiMiratua was Installed In 
the Ifs-ture room I( was a dvnanio with a laminated 
|ierman<*nt magnet and a Urainaie armature Prof 
PiH'schel had wound some wire around the field to show 
the iirlnelple of self-exeltatlon. and jirovldeil a battery 
for running the maehtne as a motor As lie was illua- 
tratlng this latter feutnn* there was lively sparking at 
Ihe eomirnitator nad brushes, and I lenturetl to re¬ 
mark that these devices might he eliminated He said 
that It WHS (jiilte lm|xi«Nlhle and likened mj proposal to 
a jieriietnnl motion schomp. which amtisetl my fellow 
students and pinhai raswsl me greatly Por a time I 
hesitated, Impressesl hy his authority, but my mivle- 
tl<»! grew stronger and I decided to work out the solu¬ 
tion. At that time my resolve meant more to me than 
the roost Aileron vow 

I underttsik the task with all the Ore and bounilless 
confidence of youth To my mind It was simply a test 
of wlll-isiwer I knew nothing of the technical dlltlcnl- 
tles All niv leiuatiilng term In Hmtx was iiasscd In 
Intenst* hut fruitless effort. and I almost oonvliieed my¬ 
self that the prolilem w'as unsolvable, Indeetl. I thought, 
waa It ismslhle to transform the steady pull of gravita¬ 
tion Into a whirling force’' Tlie aimwer was an »»n- 
tiliatlc no Ami was this not also true of magnetic at¬ 
traction'' The two proposItJoiiH appeared very much 
the same 

III l.svti I went to Prague. Bohemia, carrying out my 
father's wish to I'lauplete mv school education at a 
university The atmosphere of that old and IntereoUng 
oUy was favorable t<» invention. Hungry artists were 
plentiful and lntelUgt*nt comimuy could he found every- 
■vliere Hen* 1 made the first distinct atep lu advance, 
by detaching Ihe eodiinntetors from the machines and 
placing them on distant artiora Every day I tmaglued 
arrayigeuients on this plan without result, hut feeMug 
that I was nearing the solution. In tbe following year 
there was a sudden change In ray vlewa of life. 1 real- 
Iml that my pan'nts were making too great saerlfloes 
for me and resolvetl to relieve them of the burden The 
Amerlcon telephone yvave had reached the European 
continent, and the system was to lie Insta.icd In Buda- 
Iiest U upiiearetl an Ideal opixirtunlty, and I took the 
train for that dty By au Irony of fate my flrst em¬ 
ployment was as a draughtsman I hated drawing. It 
woB for me the yeiy worst of annoyances Fortunately 
It was not long before I secured the posltliHi 1 sought, 
that of chief i-lfH'trh hin to tlie teleplnnie company. My 
duties brought me In ismtact with a number of young 
men In whom I iHs-aUie tnieresteil One of them* was 
Mr, Halgetv, who was a remarkable speelroen of human¬ 
ity A hlg In'inl with an awful lumri on one side and 
a sallow complecloii made him distinctly ugly, but from 
the iiei k down his tsith might have sened for a statue 
of Aisillo His .drength was plieiiomeual At that 
time 1 had exhausted myself through hard work and 
Incessant thinking He impressed me with Ihe neces¬ 
sity of systematic tihyslcal development, and 1 ai'cepted 
his offer to train me In atliletles We exercised erery 
day ami 1 galmsl rapidly In .strength My mind also 
sewued to grow more vigorous and as my thoughts 
turned to the sulijei't which nhsorhtsl me I waa sur- 
jirlsed at my ('ontldeuce of sms'Css < in one oceaalon, 
ever present In my recolh-etlon, we were enjoying ottr- 
selves In the yaios-Mget or City Park I was reciting 
poetry, of which I wti' passionately fond. At that age 
I knew entile lM,okv i)\ heart and could read them frotu 
memory word hv word One of tliese was Faust. It 
wag lute In the nftern<H>n, the sun was setting, and I 
was reminded of the laissagc 

''Ble rtlekt und weicht, der Tag fst (Iherlebt, 

Dort ellt sle hln und fi'ndert neues lx>l>eii, 

Oh, Uass keln Flllgel mtch voia Bvslen held 
Jhr naeli und Immer ninli vu •-trelten! 


Ach, XU des Oelst<*s FKlgelii wlixl so lelcht 
Keln klirperllcher FlUgel sleh gest'llen!" 

As I spoke the last words, pliingisl In thought and 
marveling at tlie iiower of the p(a*t, the Idea came like 


I^ilwU Trobu 










Machines With Which Machines Are M|a4e 

A Brief History of the Development of Metal-Working Power-Driven Tods 


H ow nearly the SciEnrmo AMmoAH datee back to 
tbe very be«lnuisc of the machine tool Industry 
tn this country will be reallaed when It la known that 
the llrat planluK machine was Introduced Into the coun¬ 
try In 18S0. Eight yean later there were only lour 
auch machluee In tbe United States, at>d when In 1K46 
tbe Souirrmo AusaiOAN began Its weekly record of 
progreaa In the meohanloal arte, there wae no hint of 
the tremendoue derelopment of the American machine 
tnol Industry that was soon ta follow. 

In tbe aery enrlleat days It was the textile machin¬ 
ery that prorlded the most work for machine tools 
Then the Mexican war produced great activity In the 
arms and ammnnltioo tactortea, which resulted In tbe 
building of soany nutetdBe tools and tbe devel(g)ment at 
a niunber of Important Improvements. Tbe civil war 
and the sawing machine Industry furnished other chap¬ 
ters In the progress of machine tools, and by 1876 they 
had devetoped to sucta an extent as to form the most 
remarkable feature of the Centennial Exposition In 
Pbiladelpbla. A ghmtng tribute to the Ingenuity and 
retwmrorftilness of tbe American mechanical engineer 
was paid by Dr. John Anderson, who made a report to 
tba Bsltlafa Parllamntt on machines and Uwls for work- 
Inc paetal, wood and stone at the Exposition. He said; 
"The display of machine tools made by the United States 
was ao vast that only the more salient points can be not¬ 
ed tb a bdtf report Americans as a rule are not copiers , 
th» toreotlag at clever devices and tools for saving 
labmr seeaia to be their natural forte, and, worthy of 
the old stock, they are probably quickened by the i>ecii- 
Ha^ teaorabla drcnmetancee under which they live. 
It lias tbe display made In this section which most con- 
aptopoosly torooght out the enormous strength of Amer 
tea. as a producing power." 

The textile Industries continued to furnish tlie chief 
stfapilus for the development of machine tools until 
the closa of the century, when snddenly the automobile 


pondering upon a method of producing screws more 
cheaply, hit upon the Idea of furnishing his lathe with 
a number of tools set In a bolder which could be re¬ 
volved to bring them successively to the working ix)«l- 
tlon. This was the first rerolving turret lathe, but the 
turret had to be turned by hand. In 1855 u machine 
was produced by the Jones & Lamson Machine 0 <xb- 
pany, which had mechanism fur turning the turret auto¬ 
matically. BO that after a cut was flnbthed with one tool 
the turret revolved a step and without any attention 
on the part of the operator would present the next tool 
to the work, without destroying the adjustment of the 
first, which would remain ready for the next piece when 
Its turn came. 

The next luitwrtant advam>e In the turret lathe was 
made In 1880 by James Hartuesa, and patents on it 
were granted tn 1801, and again In 1801. This was the 
Introduction of a flat style of turret, which carries the 
tool holders upon the top instead of abont Its peri¬ 
phery. 

These tool holders are designed to take simple turning 
and boring tools somewhat after the manner of the tool 
post of an engine lathe, and thus reduce the amwmt of 
tool-making required and adapt the machine to the 
produotbm of parts In small lots. In addition to this, 
long pieces may t>e used In the machine, since, there 
being nothing In the way to prevent, the turret may 
pass under the piece without interfering. Another feat¬ 
ure of this lathe Is the mounting of the headstock upon 
a croMB-sIlde, whbdi performs the function of the cross- 
slide of an engine lathe and penults facing, necking, 
and Internal undercuttings to be done. The accompany¬ 
ing photograph shows the flat turret with cross-sliding 
headstock 

The machine U driven by a constant sihsmI pulley, 
while In the h«adst<K'k Is a s>«tem of gearing which may 
bo chungetl by means of tbe hand levers shown In the 
foreground of tbe photograph to provide nine different 


be used for cutting a reoeiw. rottsdlhil a «o^avt, 
as the case may be. - V 

A vertical tnrvat lathe appoaied to IMO. TMa wHm' 
Invtmted by fi. P. Bullard. In tUa laths h 
ury oroas-allde turret capable of tarrying torn tools to 
provided. (HMmrvatlon Stops are used, lapse 
eter dials carrying adjustable todexea are attatdmd to 
the feed screw shafts, the stoes of tbe work belh* dete^ 
mined by tbe matching of these indexes against atottoD- 
ary Indexes. The slses of the work daatt with make 
Impractlcel the ose of tbe usual q>eclal tooia set fdt 
outer diameters. Accordingly, the toeds need are Itts 
those used In mgltie lathee, the oator dtoraetan Wh 
well as the lengths of tbe pieces made being detentftoM 
by the observation stops. 

Up to 1008 tbe utUity of the vertical tortat htohea 
was limited In that tbe tool of neither cknMmmuI nor 
slldehead oonld be fed at an obUqne anffle to the tahlo, 
a requirement demanded by a large dsM at work. T)M 
cutting oapaclty of tbe side tool was also Umdted to that 
the sldehead In Its upward travel struck the oroas- 
guide ways befesre the tool reached a hM^ from tlM 
table corresponding to that of the ttndenrtde of (toe 
gnldeways which determine the range of the vertioal cot 
E. P. Bnllard In 1006 Invented a macldne anmiMHng 
these restrictions and limitations. In rids machine the 
two beads are so designed that tbe cutting tod of each 
has a transverse and longitudinal movement tbe fail 
axUtI and radial swing of the rotary table and are so 
(Yimblued that the respective tools may be brought Into 
close contact with each other anywhere within their 
sphere of operation, and In that iwidthm fed eonjotatty 
crosswise or lengthwise of the axis of rotation of the 
work. The two tools, for example, may be oonjotofiy 
used on a crosswise or lengthwise nmghlng cut Thto 
machine by Joint use of the tools does twice aa much 
work as (‘uuld formerly be done by either tool alone. 

Tbe devel<^)ment of the turret lathe le still preceed- 


tndpstry sprang Into existence At the same time the 
neraf hlgtHH>eed tod atoels wore introduced. At tbe 
Panto Exposition In 1800 the public was astonished to 
see a maddne taking such heavy cuts and at such a 
Ugh spued that the shavings were at a blue beat, while 
tbs tod itself showed red hot even In daylight Messrs. 
Taylor nod White, two Americans experimenting wttb 
mawgsnase and tungsten steel, had found a method of 
tnaUing tbe alloys at high temperatures, which In- 
UBBsUMkl their efficiency greatly. The new steels In- 
onssed the cutting speed of 


speeds. 

In 1804 Conrsd M Conradson invented a lathe hav¬ 
ing a bole lengthwise through Its spindle to adapt It 
for work "from the bar.” The bar Is of rongb stock 
passed tbrongh the spindle and pushed forward and 
then gripped in the chuck after each piece has been fin¬ 
ished and cut off. A tool slide having a crosswise move¬ 
ment only, though adjustable lengthwise of tbe laths 
is provided. This slide bos two tool posts, of which 
tbe <me to the rear, fitted with an Inverted tool, may 


tog. Ijtm than two years ago two impertont Unproau- 
ments were disclosed. J. 0. Potter to his patent grant¬ 
ed September ftth, 1918, devised an antomatlc turret 
lathe capable of oiverattng at a higher speed timn fcnuwn 
l>efore. In this machine the mechanism by which the 
turret slide Is moved when tbe cam Is not acting thereon 
can be made to move tbe turret slide at a much blglwr 
speed than It can be moved by tbe cam, and tbe move¬ 
ment of tbe cam drum can be timed so that the proper 
cam Is In readiness to begin Its work the Instant that 
the other allde-aovlag 


tools about 800 per cant 
riBBtedlately this bad a 
wonfferful influence upon 
the todnstry. Machines 
had to be redesigned to 
aCkhd tbe enormous atratas 
of taking sneh great cuts. 
At tba aama time the rapid¬ 
ly growing automobile ta- 
dnstry lumhibed no end of 
eopltal for tbe development 
of oU ktods of powerful 
and antomatlc machinery 
The electric motor was to- 
txodnoed to tbe shop about 
tilts time, providing for In- 
dUiduml drive, and hence a 
higher effldenoy of openi- 
tfoo. 

Hnch to brief ate the 
more important epochs to 
tbe development of ma¬ 
chine to^ 

Gdtog back seventy 
years, we find that the 
lathe, the planer, the shap¬ 
er, tbe Blotting maditoe, the 
boring mill, and the drll) 
hod already been orlginat- 
Ad In England and Intro- 
dnmid into this country. 
America’s moot valuable 
contiitmtiofis to tbe ma¬ 
chine tool todnstry were 
the turret lathe, which d€>- 
veJcped Into Ihe screw ma¬ 
chine and the almont hu¬ 
man automatic, and the 
milling machine, ftom 
which have grown nertota 
types of gear catting ma- 
chlnes. 

Some rime bUlROTD 1848 
aud 18W Stephen fitclt. 



mechanism flnlsbes its por¬ 
tion of the movement of 
the turret slide. 

W. L, Miller was granted 
a patent December tfltfa, 
1818, for an automatic tur¬ 
ret lathe tn which are 
two Intermittently moviiw 
drums, each of which hav¬ 
ing applied thereto, to vatf- 
ous positions thereon, cam 
blocks which to turn, as tbs 
druma are rotated, engage 
the lower ends at certain 
levers, the upper ends at 
which are connected to the 
several mechantsmB 
through which changM of 
speed and direction at 
movement of tbe opermttef 
parts that engage the wofk 
are ^fected. The shaft on 
which these drums ore 
mounted Is connected with 
the pulley or main driving 
shaft of the maehtna 
tbroogb driving ootutee* 
tlons which are noraiiyty 
Idle, but are adapted to ha 
rendered active by ceitati 
trip devices autonmtlcal^ 
thrown Into operation to 
move or Index tba dfiMh 
around one or aut* .othtM 
by trips or pro^ettoos oat^ 
lied by the seVetol 
parts that are aattttoHad 
aa to tboir npoed gad gtaao- 
tlon of toovewant/^ tha 
^itteaily 

By tois 
optgattiy, 
vunoe 










of work, 
f«da to be giv- 
lo^ «nd jpgiljgbf Mpitidle epeed^. MtH 
^'QMMI'W tb« dMU»a 4<«bnltac;f to produce nuto- 
pMittieitU' ^ pntUCimtta^ mprmnnta and Hpee<lf<; 
(ilitdW w&iilt til tile cboek, and applies the power to 
tW tiMlM> htw# lM>aer> tba dtaPhtoe then antomatlcally 
pegt^tim til^ Wfeni opanttiODS in proper order or 
sutiipjllpit. and MitMutikalir stops whan they are com¬ 
pleted, WilnS tt to the t^niter only to remove the 
fittitiMd w<uk Mni Insert in the tdtnck a new piece of 
wock. ^ni« dtiUty of tills Improvement to obviout* 

* It ««s iraii Whitney, of the ootton gin fame, who In 
18U tovsnted the fleet mllHnx maebtne, and built a 
ntaOUne of thla type at abont that time in New Haven, 
OoBtL When the Sootjrrmo Aututoeit first came into 
hMltfl the mtlUns xeachlao had been Improved to the 
extatit of taarli^ vertical adjostment for the cutter 
st4ad)a«'^^«^Padhlae'af’tiilto''t3^''to shown In one of 
the aeepnqpuiyliw pbotogfaphs. It was bailt by Gay 
Sliver * Oo. of North Cbtimsfotd. ICass. In 1863 Fred¬ 
erick W. HOwa. tiup In the employ of Robbins & Law- 
renee of Windsor. Tt. developed a milling machine 
which la the p rototyp e of what has since been known 
as the lineoU miller. The Lincoln miller was designed 
by F. A. Ptatt of the Pratt A Whitney Oompany In 
18M. 

In ism Joseifli R. Brown of the Brown A Sharpe 
hfamrfartnrlng Oompany developed the unlversnl mill¬ 
ing machine, which contained the vital principles of 
the rmlrersal milling iua<diltte of to-day. This mac||^e 
was designed to cut spiral grooves In twist drills wuch 
had boon worked out by hand prior to that date. The 
accompanying cut of ttae machine Is reproduced frmn 
the ScmfmVio AMKaroan of Itoeember 27th, 1862 Many 
of these machlnee were built end sold during tbe Oirit 
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the starting and stot^ing of the machine are normally 
controlled by the operator. 

Tbe development of cylindrical grinding began about 
fifty years ago. Such grinding was dune lii a crude 
way as early as 1890 Owing to the necessity of finish¬ 
ing needle and foot bars for sewing machines, the 
Rrowu A Sharpe Company built a grinding machine 
which was put on the market In 1S(M and 1865 Tills 
consisted of a 14-Inch lathe with a whi*el stand mounted 
upon the carriage. It was provldeil with a reversing 
Kiieod mechanism. Ten years later tame the universal 
grinder Invented by Joseph II Krowii, which was ex¬ 
hibited at the Oentennlal Exposition 

During the early fifties hand-operated gear-cutting 
machines were to use. and In 1856 Mr Joseph R Brown 
designed and built a precision gear-cutting machine 
adapted not only for cutting gears, but for index drill- 
lug aud circular graduating. 

As to well known, there are three basic systems of 
gear cutting: the formed tool system, the generating 
system, of which the bobbing system Is a development, 
and tbe templet system. 

William Sellers A Co. to 1896 were the first to per¬ 
form the functions of the tool system automatically, 
some of the machtoes then made being still to use to 
the Sellers shops. Tbe first eommerclnl automatic ma¬ 
chine, however, was produced by Brown A Sharpe to 
1877. In tbe latter machine the action Is entirely auto¬ 
matic. the feed and return of cutter and the indexing of 
the blank from tooth to tooth requiring no attention on 
the part of the operator, who has but to remove the 
completed gears and supply their place with blanks. 

The generating system of gear cutting was Invented 
by Hugo Bllgram to 1884. The purpose of this machine 
was to produce bevel, gears, for which at that time no 
satisfactory method of production whs available 


E U Fellows Is the leading represenUitlie of the 
generating system In his jiatcnts of llMiT, llHtS, 

1911, and IDlli, la (he Fellows machines the cutter 
and blank noohe slowly us the cutter recIpriK ales 



gilndlng whts-l, thi' (Inal gencciilloii being done after 
the cutter Is liarilcneil These mac blues are of the 
highest degree of [ires Islon 

The hohhhjg pris ess of gciir cutting is n nKslIflcatlon 
of the generating system iiml was nrtgliially done In 
Germany The hob Is reiirescntcil li\ a worm, which 
cuts the gear In action the hob Is inljiisteil al an angle 
such that the (aiigeiit to (he helix is parallel wllh the 
te«'th to be cut The feed is douhlo, that Is, the gear 
blank revolves, and as It does so the hot) Is ftsl slowly 
across It The cut Is continuous, the gear l>elng com¬ 
pleted as the hob loaves its farther edge By suitable 
adjustments helical geate pttiK'l'^-’ same 

ease as spur gears 

The templet system of gear cutting Is most commonly 
used for large cut mill gears UI)\lonslj, for such gears 
the cost of special cutters is prohibitive while a templet 
costs but little 

By a suitable feeding mechanism the tool Is guld(M] 
by rollers which ride on the templets But one of 
tho templets is in position at a time In actual use, thus 
at'oldlng lnterferen(S‘ with each other 

The application of the templet system to cutting bevel 
gears to done In the Gleason shops The arm which 
carries the planing t(a)I moves alauit the cone center of 
the gear to be cut, and Its movement Is guided by the 
templet on which a roller attached to the arm rides The 
templet ha| the outline of the dwlred tcsjth profile suit¬ 
ably enlargeil to provide for Its Increased distance from 
the cone center 



War, and ftrilowtog the Paria Exposition of 1897, where 
one was exhibited, a start was made to set Hug tbe 
Amerioan mining machine abroad. This was one of 
the factors leading to tho eatabltohlng of an extensive 
boslnees to Amerioan machine tools to foreign evun- 
trtes. 

Ihe most recont development In this type of machine 
to foond to tbe aemi-autoniatlc machine of tbe Otocto- 
natl Mining Machine Company. Two mUltog beads for 
slmoltaoeoas operations on bo4b sides of tbe work are 
used, altbougb single-bead machtoes are also made by 
this cooipany. Tbe featipre of thoee machines la the 
provtoloQ of an antomatic quick retnm to the woric 
table, and ai»o an autoniatlc Increase In the forward 
moveaoent for the nnmerous cases to which the surface 
to ba naelitoed Is not oontinoous. A double set of dogs 
fw eoatroliibV the feed ueehanism is attachml tw the 
ride of tiM work taWe. The work befag preperly chucked 
and one of th« levers tripitod, toe table goes quickly 
forward at a rate of lOQ toetbes, pgr minute until the 
^»st sturttoe to be osachtoed mobes the cutter, when 
tbe nKrtian gntouMiticaUg riowa down to wfaatei«r feed 
has been atisdted, «nd thUi conUoues mtu one of the 
faos* It ailtiied, As soon as'tt» cutter has passed this 
first fat^ tjbd tsWe aufOBtotioally speeds up again to 
one taipdSad iditiris pec ^ 

the riri«it:^n|il(!iMS the cutter. A«ai» the work proceeds 
(tt tbe'^hiM' I(«leifiied,‘ end, <pMehf tbe second face. 

gbkbl m tbtefl' Asoe, and when 
tidd M 'ihbte' antesrittMUr wtunw at 

^ tixt'iiisrttt*. pm- 

; -INri w iy '.ih| HMchtBe is semi- 

, dt 'itod) tsi|»to are eS' 

«tf tbe worit and 


In the first BUgnun machine the action was not fully 
automatic, but the later ones were. In these machines 
the straight-sided tool which represents one side of a 
rack tooth is mounted upon a ram driven i>reclHeIy like 
a sbaping machine ram. Tbe gear blank Is mounted 
below the tool upon a suitable arlwir supported at Its 
rear end by a oonicsl segment which rolls upon a plane 
surface below it The eonlcal segment to a iwrtlon of 
the pitch surface of the gear to be cut extended to the 
opposite nappe of the cone, while the plane surface to 
a portion of the pitch surfav-e of the imaginary crown 
(jear of which the cutting tool represents one side of a 
tooth. 

Tbe patents of J. B. Gleason to 1808, 1907, and 1010 
disclosed many Improvements on the Bllgram machlna 
In the Gleason machines the Imaginary rack reiiresent- 
ed by two tools travels eadwtos with tbe feed, the gear 
blank turning upon its center, which does not change 
Its position. Tbe tools are mounted and reciprocate to 
guides on an arm whlrii oscillates about tlie cone center 
of the gear blank out, this oscillation being obtained by 
a horlaontol yoke aud vertical connecting rod. This 
yoke is secured to the main spindle and carries a seg¬ 
ment gear, the pitch cone of this segment being Iden¬ 
tical with that of the gear Wank being («ut 

Mounted on the tool carrying arm to a secHind seg- 
ttteot gear to BMdh with the first. The second segment 
to g ngmeot of * crown gear. Its pitch plane being iden- 
tlotl with that of tho Ideal crown gear tooth represented 
by tho cuttiul: tooui. As the yoke osclU&tes It turns 
the gear IriaAk vtttit it, whUe the meshtog of the oeg- 
meata oompria the tool arm to osclUate and to carry 
the outttog tools past the Wank to tho same relation as 
a aWrtVh gear ip amah with a tooth on the blank. 
The ootton of thw aweJbtoes Is fully automatic. 


Such In brief Is the story of machine tools down to 
the present day, but Ihclr historj Is not yet finished. 
American mechanical englm-ers are renowned the world 
over, and they are as active as over In producing Im¬ 
provements and In making machines that will work 
steadily without the slightest attention, bringing one 
tool after another into action and turning out most 
Intricate pieces of work, as long as tliey are supplied 
with the stock to work upon 

Some Early American Patenta 

T Is rejiorted that the first American patent for a 
piano was Issued to James S Mel.,eQn of New Jersey, 
May 27th. 1706, the first Fnltevl Slates patent for wash¬ 
ing machine was to Nathaniel Briggs of New Hami>- 
shlre, March 2Sth, 1707, first 1'ritt(si Slates patent for 
steam engine was to Jiimcs Bumsc.v, August 26th, 1791; 
first I’nlted States patent for gas engine was to Samuel 
Brown of England, March 2nd, 1.v<24 , aud that the first 
I'nlted States patent for air engines was to E and J. 
Prentiss of Baltimore, June 22nd, 1S24 

Richard M, Hoe's first ITdted States patent for print¬ 
ing machine was grunted May 20th, 1842, last patent 
April 27th, 1880. 

.Tohn Ericsson Issued hto first United Statea patent 
February Ist. 18.38, when he lived lii Sweden; hto sec¬ 
ond patent was Issued November 6t!i. 1S40, while he still 
resided to Sweden; a patent Issued in December, 
1844, when he was imii||^ New York ; thi* last jvatent 
Iwined to him was on December 0th, 1887, while a later 
patent Issued to hto executors Julv Sth, 1800 
Thomas A. Edison’s first patent ls«ut*d June Ist. 1860, 
No. 00,946; many hundreds of patents have Issued to 
him rince that date, the Patent Office fees alone running 
up Into thousands of dollars 
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SCIENTIFIC AMHaCAN 




Seventy Years of the 
Scientific American 

How the Scientific American Was 
Founded and How It Grew from 
Very Small Be^finnings: the 
Active Part Played by Its 
Editors in Stimulating 
Public Interest in 
Science and 
Invention 


T o picture adequately the i>art which the SriKN-xiru 
AumcAK haa played for nearly seventy yenre would 
TWoaasttate the wrltlnK a complete history of uxMleni 
Mance. So Interwoven la the career of the sreutest 
iSValar eckmtific paper ever publl«he<l with the (treat 
dlaoovertea and Inventions that each liwue, ItcKhinlng 
with September 7th. 1846. may he regarded aw a cross 
Mtien of the edentlftc knowled(n) of the day 
nie SoiBKTiric Aucucan as we know It t<>-<lay la a 
iBotinlnent to the untiring energy and ontliusiasm of Mr 
(jlnoa X>. Mnnn and Mr. A1fr(>d E Beach, who cum- 
]>OMd the original partnershtii of Munn i. Co. 

Mt. Beach had been brought up In the other's of the 
Jlaw York San, of which his father, Moses Yale Beach, 
iMa the proprietor It wos but natural that the tirst 
«Mee at Munn A Co. should have been located In the 
Sun Bntldtng, on the corner of Fulton and Nassau 
Streets. In New York city 

r The first tssae, which bears the date Septetul)er 7th, 
1846, was about as large as a modem dally newspaper 
There were only four pages That first Issue boldly 
Aedaree that "The ScwaTinc Amebu an la the advocate 
«f IndoBtry and the Journal of mechanical an<l other 
tRatrorements." Apparently there was not much Indus 
^ to advocate or many mechanical Improvements to 
yacord; for the editor found space enough to publish 
poetry, dissertations on temperame, and brief articles 
m tuch curious topics as "The Utility of Tribulations.' 
'The Bvll Influence of Fashion,” ‘‘Street Beggars." 
“Oriental Servility,'’ and “Church Benerolenee." 

When the ScicNTinc Amuucam was first publlshcal 
fhe great achleveraents of the century were Davy's dls 
ettvory of the electric arc light and of electrol.vsls 
Oorated’s and Ampere's electro-dynamic discoveries. 
Daguerre's method of photographing, Henry's and 
Varaday's dlswverles In InduoUoti, and Joule's deter¬ 
mination of the mechanical etiulvalenl of heat 
Restraining the Advertiser. 

As Interesting hlattirlcally as the etlltorlal iiHges are 
the advertising columns of the Srncrtriric Amksua.'i 
Among the first advertisements that appeored was one 
of Adams A Co, offering to transmit "valuable pack¬ 
ages and parcels of every descrljitlon" from Phtliidel 
(rilla to New York at the uiipre< edente<1 rate of thns* 
days. The m<slern kodak ndvertiseineiit finds Its coun 
taniart In advertisements of apparstiis for making 
daguerreotyjtes By IMP the adM-rtlseuients had In¬ 
creased so alarmingly that the imldlsliers conNlderefl If 
their duty to apologise in the issue of Ma^ 5t|i, 1S4I(, 


foi printing the iinpardonnhh- numlter of two and one 
half oohimns of advertising. To restrain tlie adver¬ 
tiser as much as possible, there apj>eared for some years 



Patent Department of Munn * €a. In 184fi. 


From a contemporary print 



The Scientific American ofitees at 37 Park Row, 
1869-1882. 


at the bead of tlie advertising sei-tlon of the ScmSTlFlc 
Amebic AN n notice (It was almost n warning) that 
read 


Otic sqasre of olgtit Hum, 00 renu for Mcb InssrUon. 

One square of 19 lines, TS reata for each lasertloa. 

One square of 10 Unee, gl for eseb iosertton. 

Advertlscnents tbould not eiceed stxtMO Unes, sad cuts 
cannot be Inserted la coanectlOB with tbem at any price. 

Time and the Increasing importanoe of advertli^iSg 
in modern Joumallsm changed that haughty attitodo. 
"Display copy,” as It Is now called, waa aeoeptod in 
any amount In the late seventies. 

It is curious the way In which firma, then omaU hot 
now colossal, announced their readlneea to omeve the 
public. The lAiuh Knitting Machine Oooapaay, the 
Otis Elevator IX)mpany, Jones A LaughUn, the Amort- 
cun Bell Tele](hone Company, the Weatinghonao Coin- 
lany, corporatloos now of fotortuttltmlll 'RhiSotUihfe^.'r 
stat^ the nature of their bnatoeea with toe formal 
ijoUtenesR and ceremontons phraseology of a wedding 
Invitation, later, when the paychologioal effect of 
advertising was better uuderetood. they become more 
direct, more persunal In their appeal. One of the 
pioneers in that dlroetlon waa George B. Baatman, who 
selectet) the KciENTmc AuaairAN as tbs first aaedlum to 
which to advertise the kodak. 

How the Patent Department Waa C r e ate d. ->< " 

Ihs-wuse It was the only scientific paper of'Mh iUiif. 
tlie oflloes soon be<-ame a meeting place for Invpafora 
Out of this Intimate relation sprang the neceaalty at 
creating a Bpe<tol deimrtment for tayentors, a depart¬ 
ment to give advice on the patenting of inreotlotw and 
mi patent law. From Its very Inception that depart- 
’ "It has jiruvod tlie most succeaaful patent agency ever 

isbllshed Among Its clients have been each dlsttn- 
gulshed men as Samuel F H. Morse, inventor of the 
telegmiih; Ellas Howe and A. B. Wilson, fhinotis for 
their sewing machine Inventions; Capt. James B. Bads, 
the distlngulslied liuUder of the great Ulmdstdppl bridge: 
Capt. John Ericsson, designer of the “Monitor’*; Dr. B. 
.1. Oatlliig, Inventor of the (latllng gun; Peter Cooper 
Hewitt. Inventor of the menniry arc light; ComeUns 
Vunderbilt, Cd. J. J Astor, Dr. Leo Baekaland, the 
ebmnlst; Henry Guy Carlton, the dramatist, and 
Thomas A. Edison. 

Some of the Inventions iiatimted by these nieU and 
ofiiers have lieen noteworthy. Among them may be 
mentioned the mercury arc light, tlus centrifugal onow 
plow, the kodak, the Murray page-printing telegraidk, 
the Edison telegraph Improvements, the Idvlngsten radl- 
ntora, the HartMtdSn shade roller, Emerson’s Broitto- 
Seltaer. 






















BdMltiU AoMTicm* WuhlngtAn.^ 


X« U any wonder lav«rt»oii« which have prored 
tbe toUBdatluns «t ifwat indwtriee were thn« flnrt 
taovgiit to the ootloe of the pabllahors of the 
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Iterated fhl* ftlty anthorltlee for their nesllcence In pro- 
\’ldln*r adegaate tranniiortatloii Final!). Mr A E 
Beach determined to attack the jirohleni hlraeelf Time 
and time again he had advwated the eojiatructlon of a 
Buhway. onlj to be derltled In the iiuhlle iireea HIk 
| ir(Jt)oanta muat have been very excltliiK. for the New 
York In Ita Isaue of March 16th, lUiflO, protoated 

•Tt 1» aald that the elt\ i« quite likely to urant a 
charter to buUd what In called an anwde railroad under 
Broadway. We would scarcely believe It When thin 
w'lld Mcbeine wae dlamlHsed a year or two nt;o. we ho|HMl 
and believed that we liad heard the laat itf It—and bo 
( lid everybody else." 

Eventually Mr Beach secured leiflalatlve aiithorit) 
to build a pneumatic tube from Warren to Cedar Street 
through which parcels were to be blown from one end 
to the other. 

(ilttaiulng a franehlae meant the paying of tribute to 
the politicians at the day. Mr Beach, therefore, detcr- 
ndned to btillditia subway furtively, vithotM the formal¬ 
ity of aaklng for a franchise In six nights, a gang 
of men had aeoretly dug out a tunnel extending froui 
Broadway and Warren Street to Broadway and Murrav 
Street. The dirt waa carried to the cellar of a structure 
that occupied the site on which the Kogers-Peet Build¬ 
ing now stands, and dumped there A Tribune reitortcr. 
dlagulsed as a workman, gained access to the subway 
On the following day bis paper published ^a complete 
exposure at the scheme. New York Mhared Horace 
Greeley’s astonl^bmebt and Indignation. To counteract 
the Tribune’* attackH. and to lirove t<» the public that 
the acbetne was not uttefly impractlcrable, Mr Beach 
decided to throw the subway ppen to the' public and 
to permit u general hmiiectloii of the tunnel, with lt« 



g c g mimu AimsioxR, long before the general 
public, or even the Patent CNUce. ever beard of 
them? 

A. B. WUoon and tka Sawing ManhirM. 

Thus, one day, A. B. WUaon, a Journeyman 
cabinet maker, esaae from Httadeld, Maaa., to 
lay before the Sctaimno AMBaicAR the model 
of a aewlng machine. He had been derided h) 
hla aolghbors, all of whom regarded It as 
rather fooUoh to sew by machine. Hla Inven¬ 
tion proved to be a distinct lm|>roveraeBt in 
the art and its fbor-motloa feed. evedtliaU)' 
embodied In the Wbeeler A W^m sewing ma- 
ebtoe. made Its Inventor wealthy. The world 
first beard of It tbnmidi the (kimimric Aucai- 
CAW of November #4th, 1M». 

TbooMUi A. Bdtoen. too, waa a vlattnr In the 
eariy days of his brUlhutt career. In 1917. he 
came to the ofllee and plaoed before the edi¬ 
tors a soMill roanhiM, about which he offered 
very few prrthDlnary i"r(Hi>arka He turned a 
eranto mod; M 

preaant, the machine aald: “Oood morning 
How do yon do? How do you like the talking 



given to charity , 

What New Yorkers saw Is thus described la I 
the ScncifTinr Ambbican of February'iSttf,I 
INTO 

"Let the reader Imagine a cylindrical tnbu* 
eight feet In the clear, bricked up and whlb# 
washed, neat, clean, dry, and qnlet Along tbs' 
bottom of this tot>e la laid a railroad traek.! 
and on this track runs a spacious car, rldily 
upholstered, well lighted, and with plenty of 
space for exit The whole arrangement la aa 
comfortable and coxy as the front baaenisnt| 
(Unlng-room of a first-class city resldeuce. Tks 
tunnel has not only tho positive comforts de¬ 
scribed, but is absolutely free from the dlscOM' 
forts of surface car travel. The track Is slnglo 
and level. It Is not cold In winter It wlU be 
dellghttu11.v cool In summer , . . The alrj 
will be constantly changed In It by the actlw 
of the blowing machine The filthy, healtli-! 
destroying, paUmce-trying street dust, ofi 
Whlbh tti'town Veiddenu get hof oiflf their fill, i 
-Unit more than their fill, so that it rune ovarj 
and collects on their hair, their beards, aadl 


boxr That was the first public audience to 
which the loodeni phonograivh ever addressed 
Itself. Bo, too. the BcawTiric AumucAW edl- 


On Janoary Slat, 1M2. the Sdantific Amerie^ BoJiding on Park 
B«w waa destroyed by 


eyebrows, and floats In their dress like the I 
vapor on a frosty morning, will never be 
found In the tunnel ” 


tore wen ammtg the fleet who ever auw the 
eleettte luoandeeceut lamp, the Idnetoeoope. the 
Edison dynamo, and the More of famous In 
ventions with which the name Edison Is now 
Identlfled. 

AVroid E. Bouch*a Sotentific Amwrican 
TuntsoL 

The proprietora of the BnawnFic AMgaicAN 
look more than a journaltetlc Interest In Inven¬ 
tion. One of them, Mr. Alfred Ely Beach, was 
an hivMitor ot jiote himself. X” 
one of the first really oucoesidul typewriters 
and the tint practical attempt at tuntu^lag by 
means of a shield. 

It ams the ttanspoftatioa proldem of New 
Yofk. a prpblew w^h Shems to have given as 
mWSh cooBMn to IBiS ai tt doee now, that* 
arodMd the totom* of the fk-ntirrmc aw*m- 
cAg ,to tte poarfidlity of wnsttuertng rapid 
trut^Mbifngya^ When tuu^y four years dM, 
the BangitTMii^’'AMmH>AH bagan the agltatlo^i 
of a PatlodWl %«toMrtoC sointton of New 
Yoiit^i praMdn, th ^ bibde of Novembef fird, 
ag^vod «* «tt<«t«i entitled "An I’n- 
detfioiatol lllafi*to|l> tohi whlcfi 

p^. to tdfllMa B^dsray through 
the'-Talhifr epadlnga in atairwaya 

at tliibi 

to toitoSEb h dn«W« track, vrtth a 
rsa«'iMr''ibW'JMM(>«ato «b: cither sida-the 


The SeMttie Anioidtoti’a new home to the TVoolwoHh Building. 


The 

ibab jtortonB- 


f)u the first day, u great stream of people 
passed through the tunnel, 21 feet beneath 
Broadway At tho Murray Street end stood 
the car It fitted the tunnel like the carrier 
of a pneumatic tube, which It really was. The 
tunnel Itself was "brniluntly Illuminated" by 
gas, as one enthusiastic contemporary account 
remarks Eighteen persons at a time took 
their seats In the car, were blown from one 
end of the tunnel to the other by compreaaed 
air from a 300 horse-jwwer plant, and were 
sucked liack when the blowing apparatus was 
reversed- 

For a year the car traveled back and forth 
beneath Broadway It was Mr. Beach’s Inten¬ 
tion to excavate the whole length and breadth 
of Broadway, to lay his tracks, and to, rcf^^c^ 
the street by building a roof over the trench— 
a complete anticipation of the "cut and fill" 
method which was actually adopted In con¬ 
structing the present subway, many years 
afterwanl New York was convinced, ThS 
Time* ended bv approving the system. But 
when Mr Heuoli tried to have a bill passed 
authorizing him to romplete his scheme, he 
found hlmwif face to face with Tammany 
Hall Ills bill was passed, but so was a Tam¬ 
many bill, autliortzlng the construction of mat 
elevated railroad at a cost of five million dol¬ 
lars. to be paid out of the city treaHury. A 
Tammany Governor vefcssl the Beach uieaauru 
and signed the Tammunv hilt The iiewapapan 
that had at flrat bitterly npitosed the subway 
were In a rage. There was nothing for It but 
to close the short tunnel that had actually 
l>een built slngle-handwl by the editor of tha 
.ScreNTinc AMoaicAN 

After this experience li Is not astonishing 







that thi‘ eU^VHled rullRwd was hotli’ uppuMd In th« 
cnlumiiH of the Scikntikiu Amgbicaiv The argumeutti 
advanced uruIiihI the preaent atrurture that (Uaflgtim* 
two of New \orU’H principal avenuee can be more fully 
api)reolatcd now (huu they were then, verified, aa they 
have been, by time and exiwrlenco. 

Advocating Bottar Rallwiqre. 

Year after year, the ScMNTinc AMKaicAK urged the 
n«*od of better and fqtaedler transportatkm, not only In 
the city of New York, lJut tbrouj^out the country. It 
performed a naefal service in advocating the construc¬ 
tion of transcoutlnenUl railwaya. As early as 1849 It 
began to agitate the advisability of linking the Atlantic 
and Padflo coaata by rail, and idayed a conspicuous 
part In the press campaign that molded public opinion 
and eventually brought thpt great undertaking to a 
successful consummation. 


SCHOTIHCAMHmMl 

The posslbUltles of the Panama Canal, too, were early 
pointed out In the very year of Its foundation, Um 
S cncNTtnc AuKoniAN broadusd the subject of the utUl- 
aatlon of the lathmua Tl^e first projects propoaed In 
the editorial column advocated a railway on which shlpa 
were to be bodily tranaported acroes the Isthmus, *T*t 
a permanent double-truck railway be constructed,” said 
the SciKitTinc Aukbican of November 28th, 184fl, “and 
supplied with 32-wheel«d cars; and i>rdliiary merchant 
vessels may be transported from the Atlantic to the 
Pacllic, or doe verM, In from ten to twenty hours,” 
Hardly a year passed but some refereiioe was to be 
found In the editorial columns of the vital hnportaaee 
of coimecting the Atlantic and Padflc oceans. 

TIm Scientific Atnariaan end the Automobile. 

The automobile has been a familiar vehld# on enr 
public atreota only for the past twelve years. Forty 


yearn tofm Ua'advgst'tlta Scwiniw4 
pubUoUst n»MM m th* 
the fifth MM* In hiMft,' Vmt nipif# 

given to thp tAMg of taygntegg «!«!«,,lidfbn ^ 

the motoKirtYtfi veifitjie lh« "ho w # . 

grcfiiings to the 'Mgefcneei ec. Knit of ihMRi 

wonderful cthntwliia of later >nn>y nC 

them; poeflo s^elona of meaUitK «nd^p«^ «n- 
gines, on of tbtth. It was tlwhlli^ ^ flcitntmirfo 
AuEoioAtt ttlfit ttw tJnltad fitatee first hies^ nf Cncaot.. 
Trevtthich, Qannsy, Ohurofa, and Xdttotf, IflMMi HW 
automobile did appear at last. It eeemefi to -tte reafieni 
not like a addden apparitlmi, but m A vghltdA wifh 
which they had always been famittar. 

The fidewtiAe Amerlean and Aeiiiid Ifaelga tl e w . 

Slmultaneoualy with artlclaa on autoOMhUet affiMana 
arUcles on aerfad narlgatlon. nm Bcoennno Attaaiaua 



New odkea of Munn & Co„ in the Woolworth Bnildlnf. Three at the feniecn private odkee of Mnna ft Cm*s patent ataC> 



Wbtfe the draughtamen prepare patent drawings, 
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. 4tf^or «w»ownd 

'^ 1 ^^ W ^ in «amAfr, a ton* <!ifEM-«faap«l tntt. 

W»« ^ wwwted to *9m w*pect« «« an aftticJ- 
4>lf^ ^ owr «»«»wn 4ii4|ttoi««- ‘*ro driva it,” Mid 
^ .KSdltav, ^we Jbat^ alwMr eonatinietad and imt In 
lIlMRllon a Btaam anidm and boUer, capable at work- 
t*>o boTM^wera, bat wMgblng oolr DOO pounda." 
9« tad tta MfetT at bib ftumbwtn In mind, too, for 
imdtoM,’' ta ttotoa^ ^V«» ta Mmlidjed wltn an 
Jptaaohnta for m« 1) paatwnsar, of wMch eoeb 
ataU htaMlf in toaa ttan one minute lu com 
off, extnwMlnary eineritaK7i a»d tbu« deaoend aafely 
a« tard Jl0i*»r mwA euhr ttan be could paddle hlm- 
adl^ to atafo oo a Cotton tale even from the middle 
Of Lodr Udood Bound." Bncouraced by tbe Editor'* 
opt tato ni, InvOBtoM at aeronautic machinery turned 
to tte Stummiao AionnoAn for advice and ertttolam. 
>ta otor tatf a oentury it wa* tta only perlodloal in 
tUo noont^ ttat toOlf the atnhlp and aeroplane aerl- 
oMly nnA flwt devoted any amoont at apace to aerial 
OMvAipittao. Senoe It waa ttat (he most dlattncttUhed 
acwmautl of the day were penonal friend* of the 
Amabg Itata waa Jtan Wlae, the Naetor of 
Amwtoan baHootoet*. Be waa not alwaya pleased 
with the Bdltor'e strictnrea, and voiced bte dlaapproval 
In a aidttted letter ptaUatad la the imne of October 
IStto BMlI. 

Althottfh It bbUeved In aerial navigation, tbe 8 cum- 
nm AHmoAK porfonmd a imefnl aervlce by mercl- 
lonly rMlcallng the ttan prepoaterou* nappia(|‘*‘wlii« 
laacblue* and screw Atore and by pabllabing simply 
aroaded, aocurate Infonmtlon for tbe beueftt of the 
faventpr of ainhips and flying laa chlnee 
And ao tbe Boixnnnc AulmCAK oontrUrated Ita ahare 
to taa dtvetopmeat of tbla newest <rf. ell method* of 
teanaportatton, contrtonted It, moreover, by playtpg the 
part at an openwtlnded tutor. When tbe dirigible was 
eoorlta lb> fltat aucceeaee, and tbe beavler.ttan-alr ma- 


SCIENTIFIC AMERICAN 

^u>alr mgritlacs, the first aviation prize of It* kind 
In tbla eatXilfy. Designed as a chotienge trophy, the 
winning of Wblcb waa to be made increasingly dKh- 
cult bs tbe art of flying progreased, the prlae peaeed 
finally Into tbe band* of Mr. Glenn H. Curtiss In 1010 
When Mr. Bdwln Gould east about for a medium 
through which be could offer a prize of 115,000 “foi 
tbe most perfect end practicable heavler-thnii-air ma- 
chlue . . . equlpiwd with two or more power plants,” 
he selected tbe SoiEaTinc Ambbioan, for reasoiie that 



The Law library at Maaa St Mann. 


must have seemed obvious to those who knew how Krest 
a part the paper had played In recording the develop 
meiit of the flying machine 

No less Interesting to those who directed the desttnie'* 
of the Scientific Aulbican than aerial navigation was 
the development of the modern battleehlp. Prom the 
your In which Ericsson's ''Monitor” was launched (of 
whli’h primitive craft the Scibntifio Aukuican pub 
llshed what was long the only authoritative picture) 
to the present day, every Improvement In the Ironclad 
fighting ship has been noted 

Tha Sciantific Amarican and Ita Subscribar*. 

Prom the very Inception of the SiiENTirio Amkwcan, 
the.editor and the mibscHbera have been more closely 
connected than Is usual, even In these days of paternal 
magazine editing. The periodical was always regarded 
by the publishers us something more than a mere com¬ 
mercial venture. They have always felt that they owed 
a duty to the subscribers, and a duty that did not end 
In giving ail amount of prluted matter equivalent In 
value to the price of on annual subscription. Accord¬ 
ingly, no letter asking the editor for InformaGon Is 
allowed to go unanswered. Often the response entails 
an amount of research worth many times the amount 
of the subscription. As a mark of apiireclaUon of tbe 
services thus rendered, Mr. T R. Bowman of Adelaide, 
doutb Australia, voluntarily presented the BoiENxmo 
Ambucan with a gold medal lu 1899. Tbe letter that 
accompanied his gift, which is probably unique In the 
history of magazine publishing, reads' 

"I forwani tills trifle to the editor of tbe SoncwTinc 
Amebican as a souvenir of thanks for tbe many favon. 
Information, and liistnicGou I have derived from tbe 
perUoal of the Hoibntific Amebican for the last twenty- 
seven years, also for your kindness In giving me at 
dllTerent times information by letter ” 

Por several decades the SciENTino Ambbican stood 
practically altme In the particular field which It covered, 
taunehed In a new country, destitute of great libraries, 















SCIEm1HCAIffl»0Ui ■ ■ ’ ’’ 

MAKING A NEW INDUSTRY' 



T he great indnstrial development of electricity 
begM when the General Electric Company was or¬ 
ganized in May, 1892. This marked the birth of a 
neir ^natr/j which was destined to become the marvel 
ol 4ie age jn a few short years. Never m the history of 
maiUifactW’iAg had such progress been recorded Inven- 
tkMrxolhTwed inventioti, discovery added to discovery. 
tustH' it aaemed as though the public was introduced to 
new^bttrkal achievements every day 
The consolidation of several minor and strwgghng elec¬ 
tric concerns tnto the General Electric Company was for 
the pnrpose of bringing together and harmonizing diver¬ 
gent Metbods and, by uniting different patents, of secur¬ 
ing a more perfe^ product Up to that hour, electnc 
lilting, electnc power and electric traction had remained 
in the experimental stage Never before in the industrial 
WOfU did organization effect a more magical change in 
releasing latent enerp Guided by master hands, elec¬ 
tricity leaped into industnai pre-eminence The value of 
manufactured appliances multiplied; invention took on 
added impulse; public confidence in electriaty increased 
The Company mthered together the ablest minds of the 
^y and plattd within their reach unlimited means and 
the resources of the world as an aid to inventive genius. 
Written throughout the wonderful development of elec¬ 
trical science and arts is the history of the General Elec¬ 
tric Company. 

The Derelopiiient of Electric Light 


Many years ago, in expenmcBtiiiK with electru 
phenomena, luminous effects were noted, but the actual 
Iiiitory of electric arc lighting dates back only to iSys 
Sir Humphrey Davy, with his chemical battery, in i8o<j 
demonstrated the first crude arc hght But the arc lamp 
remained a costly laboratory experiment until the drtel- 
opment of the dynamo in 1867. The modern period of 
arc lighting is credited to Z T Gramme, a Belgian in¬ 
ventor residing in Pans His first patent was issued in 
1870 In 1876 Jablochkoff, a Russian, (icrfected a method 
for controlling the arc, and the m-w lamps were soon in 
use in stored and streets Charles F Brush and Edmond 
Weston developed the series arc lighting now in use The 
first Brush senes arc lamp was erected in Oevelaiid in 
r87t>. The first central station to operate arc lamps was 
the California Electric Light Company, in San Francisco 
in 1879 The arc lamp wa.s the foundation of the elec¬ 
trical industry and the experimental work to sub-divide 
the arc led to the discovery of the incandescent jamp 
From this hiitijUe beginning have been desjloped the 
present luminous “tc lamps manufactured by the (leneral 
Electric Company These are made in two ge^al typos, 
known as the pendanCand ornamental types The former 
IS designed for general street lighting, while the latter is 
adapted particularly for lighting business streets, or so- 
c.dled "White Way" lighting 


Tha locaadeacMit Lamp 

When the commerchfl world demanded electric lamps 
similar to the ms lamp then in use, such inventors as 
Swan, Edison. Brush, Sawyer. Weston and Maxim di¬ 
rected their exclusive efforts to solve the problem As 
early as 1841 De Moleyna patented in England an electric 
lamp of crude form, in which a platinum wire enclosed 
in an exhausted globe was made incandescent by elec¬ 
tricity. A few years later Starr of Cincinnati devised 
another lamp consisting of thin strips of graphite en¬ 
closed in a glass globe. No permanent lamp resulted 
from this early work and the scheme was declared un¬ 
practical up to the very day Thomas A Edison produced 
the first successful electric lamp 

Thomas A Edison, a young man who had already 
shown his wonderful geniu.s by the invention of the quad- 
ruplex telegraph, the telephone receiver and the phono¬ 
graph, began his epoch-making work on the electric lamp 
in his little laboratory at Menlo Park, N I., and in the 
small Edison shops in New York City, nearly forty years 
ago In those years of 1878 and 1879 work went on day 
and night, and the entire field of science and the world at 
large were ransacked for a suitable filament for the new 
lamp. 

It was the twenty-first day of October, 1879, when 
Edison announced to the world that the incandescent elec¬ 
tric lamp had been fonnd. Bamboo was selected for fte 
tiny hair-ltke lamp filament and the tropical world was 
searched for the different kinds of bamboo in order that 
the best might be chosen. For the next eight years the 
lamps were made with bamboo filaments, after which a 
squirted cellulose was used 

During the first ten years of new lamp, its efficiency 
was increased to 3,1 watts per candle and a reasonable 
commercial life obtainecL For nearly twenty years t})ere 
was no improvement in the efficiency of the lamp until 
the techffn^ staff of the Research Laboratories of tte 
fieneral Electnc Company developed the metallised car- 
t>on filament of 3 5 watts per candle. This led to the de¬ 
velopment in Europe of processes for making filamenta 
from several of the rare metals, such as osmium, tan¬ 
talum and tungsten, and within a few years the Research 
LaboratoridI developed ductile drawn tungsten wire, 
which, with other improvements, revolutionized the tamp 
industry by increasing the commercial life of the lamp 
and reducing its consnmption to I.|5 watts per candle. 

While investigating (hr causes of discoloration hi lamp 
liulbs, prodneed by the gradual disintegration of the fila¬ 
ment, the Research Laboratories made another important - 
discovciV By filling thi bulb with <m mert gas the dif- 
l olnralion wM reduced attd at the tame time if permlttei 
the operation of the fihtnenf nW higher temperatti^, 
CiintempfiranecHMh^a new method was found for taotsB^ 
mg the filament. These improvements increased the «W- 
ciency of the lamp to 05 tWrtta Jier candle in the larger ntsin 
and to about 1,00 watts per camdle in the smaller sices. 

The introduction and general adoption of the MA^A 
lamp has hern literally nothing short of a revol^oii in 


the art of interior iUumination, with a ootraapoiiding^y* 
tremendous effect on exterior Ugbtiflg. | 

The Dgmlopment of the Gentnl UW 

The deveiopmeat of the central statioa in the past as 
years is one of the many modem miradm that 
has brou^t into this busy and progressive wnrML 
history of this wonderful growth is best told to the 
feretice between the 6 kw. generators of the first oeniridl 
aution and the raaminotb 35,000 kw. maohines os tom^i 

The first central station was installed at Menlo Fade, 
N. J., by Thomas A. Edison in the winter of i88o4i to 
demonstrate the practicability of his new incusdesMto 
electric lamp. At the same tunc a central station systess 
was started in New York City, the generating ttation 
being located near the comer of Fuhon and PewT Streets. 
The eqaipments consisted of six direct-connected aidts, 
each having a rapacity of about seven hundred l6<andfo^ 
power hums. This jdant was started on the 5th of Sif- 
tember, i8Ba with s,po lamps connected, while tins 
station was being equipped, a small water power station 
was built at Apf^on, Wit., and placed to operation first 
The developiBMit and growth of the centraf station, o«- 
si^ of New York, did not begin until some years later. 

Today there are nearly 6,000 central stations in tob 
country alow and the annual business totals many nto- 
lions of dollars The engineering tatont of the General 
Electric Company har^n devoted to the tovention mM 
design of eentrsi station and also substation equtonMMt 
from the very begimting of the central station idw. Been 
after the invention of generators, motors and lamps, tt* 
msmer of installation of these madiiaes, ntetirnds «< 
opotred, records of performance and systems of dbtrftof 
hon of dm cnrfWM had to be devised and have been pdf- 
fected (swmnrtly to this company. Ali9«ratttS of the 
General £ 3 ectr(c Company is now operating to aMtomt 
stations in evtm section of,this conntry and to 
every country imtiie world 

[iUoctikitiri^cs Tnuiqpomtiofi ProUefto 

Fjiriy aftonids to m electricity as a motive rt- 

«nhed in a Ijtw. scientific toys befoin rWa. Ilmmas 
Davenport, t|to Vmmont blacksmith who tovei^lto 
electric motor to tfiw, constmeud a toy ear m 
a rirmitof Three years, btef a Seam tot 
rantitt nwtto a stoglt electric locomotive. A mmiMr ttf 
^ locon^«e-w«re buih during stmeecdinR iwtoiS titolf 
me Bcrito, in tjto when M as ers, siHitort i Sufi 

Itolsto an etocme line 

miito.towto^ regtoar cosmtifritoT 
wdfM near 

experWitod^ to 






«rf growth oi electric 
IMtt riittwjw WacHhn l«k» revotatioofieed not only dty, 
Whl^lip MtWfbim and JnMntrban tranioortation. In i 9 ^ 
thint wm not more than ], 4 IC 0 ndlet <a electric railways 
|« the United States. From, this time tip to the present, 
^ hat eteadily Incrdaaed at the average of about 

jpOOfr mite* per year. In the deyedopraent and Improve- 
'ta^ of imrtOT^ and other. «»jeattts essential to electric 
trw&m, th« Gfawral BIwttS Ctnhpany has figured with 
martsed prwRw^ce, 

fp tfcx .electric railiyay wjuipment reached what might 
' be eoiuidarhd a St^k oasis of ^tgn. Fundamental fea¬ 
tures, SHt§i as the enclosed motor, carbon brushes, series 
diata windltK single reductkm gearing, magttetk cen¬ 
tre^ and the under-runnhw trolley nad then become 
eatabUshed. There were in service at this time approxi¬ 
mate a5,0ao motor cars equipped wiUi about a half a 
mODOn horsepower of motors. A great many of the 
phusper car Motors were too small for the work, because 
^ Qct appreiMte the amount of power 
■ lefiMttM, to aflbwfewdp h CW- wW the averse rating 
ofTsiiniw earlaotdri was asborswiver. Other forms 
•f eirtirhafcrs^ pw^shm gradually disappeared until 
-4haal; ' 40 M ss l i ei s electric eipwnatlon was pniictkatty su- 
prente. There then existed some ao,ooo miles of cHy elec¬ 
tric railwaya Principtos of equipment design were on a 
far more raenrific and practicu tasis. From i<)oo to 1910 
the electric ridlway extended rapidly to sntmrban and 
iUterafhsm transportation. Coioddent with this develop¬ 
ing there was a tremendous increase in the sise and 
WM|^ of cars. The average borecp9wer of railway mo¬ 
tors ioereated from gS htirisepower in 1900 to 63 horie- 
poirer in 1910, and laige Intenirban cart were equipped 
wWi four motora while dty cars generally were equipped 
wig; two # 

This increase in power brought about great improve¬ 
ments in controllii^ apparatus. The General Electric 
Company developed the multiple unit control for the op- 
esatkm of cars in train on elevated and subway lines, 
interutban roads and later for regular dty surface cars. 
Whh the sm^diftcarioa of control were also introduced 
forced motor ventilation, reduction irt the weight of 
motor eqtupiticnts and Increate m efficiency, improvement 
in oomnuftatlea and hatrodiiction of commutating pdea 
perfection of air brake apparatus, introduction of field 
control, etc. 

The necessity for more powerful locomotives for heavy 
gradH, for larger train units and for a safer kind of 
Pfum for tuom service became apparent as early as 
tips in the Baltimore tunnel, where steam trains wet* 
continually becotmug suUed on the gradea Electridty 
was then nialdtw such gi^tic strides that the railroad 
oflficinlt appeaten to dectncal engineers for aid. The re¬ 
sult was that the firet electric looomorive for raitroad 
service was mauafwtutwd by the General Electric Com¬ 
pany and was installed on toe Baltimore dt Ohio. Thus 
this road, first in steam in 1830, became alio first in elec¬ 
tridty. 

In 1*99 the New York Central took up the study of 
electric traction tot its New York terminal, to eliminate 
the coogestion of traffic and remove the smoke nuisance. 
Nothing was done, however, until 1903, and in three years 
deotrk locomotives weTe hauling trains on this road, 
TheM electric looomotives operate at 600 voks, direct cur- 
rcat The General Electric Company buih thirty-five in 
ipod, twelve in 1908 and sixteen m 1913 and 1914. The 
last six of these engines were at the time the most power¬ 
ful electric locomotives ever btiilt and are capable of 
haaUng i 900 -ton passenger trains on level tangent track 
oontinnousiy at 60 miles per hour. 

During this period electrification has beep steadily pro¬ 
gressing, until practkdly all the extensive steam railroad 
syatems in this country and many abroad have tunnels, or 
terminala or grades or certain sections of their roads 
electrically operated. On tome railroads electric locomo- 
tives are employed exdusively both for frekht and pas¬ 
senger service. The use of direct current has predomi- 
natM in steam railroad electrifioation, and it soon be¬ 
came evident that the employment of high voltage would 
effect very decided cconWies in initial installation and 
operation. 

The first nse to high voltage was from 600 volts to 
i,apo volts Many roads were equipped at this latter 
voltage, and next i.SOO volt installations were introduced 
Then Acre was a most notable jump to 2,400 volts when 
the main lines of the Butte, Anaconda & Pacific were 
electrified in 1913. The General Electric Company built 
twenty-one electric locomotives and all the substation ap- 
paridua and equipment for this road. The next, and the 
most significant, step In raUroad electrification is the ex¬ 
tensive equipment now being built for sections of the 
CHleato, Milwaukee & St Piml transcontinental railroad 
by die General ElectriepHnpany for operation at 3,000 
vohs direct current The plans for electrification con¬ 
template a total main line dutance of ffo miles. Twenty- 
on* ifio-toft electric locomotives and all substation equip- 
Wffrt ate being constructed. The locomotives have a con- 
thMpus rating of 5,000 horsepower and an hourly rating 
of 3,4*0 horsepow e r each, whidi makes them .more pow- 
erffi mm any steam or other electric locomotive ever 
burtt The «Ie^c locomotive has dearly outdistanced its 
sWMfi rivel. and ft li not tdo eangmoe to predto that thr 
dgy is drawing near wh«t electricity alone will operate 
all the ^Iroads in the world. 

TbeCttuntw 

A hpndfed year* ago when Davy and Volta were ex- 
pethliinrtiiw wf* dectridty, the current was secured 
fras. and etmiimome diemical batteries. It was 
I that hfidiacl Faradsqr discovered that electneal 
*■ he .f««ei>ted by moving conductors in a 

* ^ as to cut the Hnes of magnetic force. A 

__Jl invented the commutator for re- 

f teOtW# ^trough ^ anamure. Other im- 
I ttew ^ Saxton, E. M. Owk and 
as. W maw Improved field mag- 

‘ ‘ The dynamo 
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greater power In single units arose, four, si.\, eight and 
a larger number of poles were employed in accordanct 
with speed requlrei^te with the mcreasc in the size of 
the macMne. Simplification of the design, hnprovcmmf. 
in methods and oieans of insulation and ventilation and 
greater eflSciOTcy through the introduction of comtnutai- 
ing pole* for direct current have been notable steps in the 
development of generators 

Probably the greatest advancement in the generation 
and use of electric current came with the invention and 
development of the alternating current machim. With 
the perfection of transformers and transmission faeili- 
,tics, the use of electricity for light, heat and power pur¬ 
poses then received an impetus that has carried it into 
almost every industry on earth To the development of 
the alternating current generator may he ascribed in no 
small measure the marvelous industrial gniwth of this 
country. 

The largest direct current generators ever built, of 
5,200 kw. capacity, were manufactured by the General 
Electric Company for the Southern .Muminum Company, 
Whitney, N. C It is also significant that the largest 
alternating current generators ever built are the product 
of this Company, forming a part of recently built .ts.ooo 
kw. siiwlc unit Curtis steam turbo-generators In the larg¬ 
est hydro-electric power house in tiie world at Keokuk, 
Iowa, where 300,000 horsepower will he wrested ulti¬ 
mately from toe Mississippi, arc at present installed fif¬ 
teen immense General Electric Company generators op¬ 
erating at the slow ^cd of 57 7 revolutions per minute 
and having a normal rating of 10,000 horsepower each 
The production of waterwheel driven, alternating current 
^nerators has reached units of 17,500 kw., also of 
General Electric Company manufacture 

The Electric Motor 

Thomas Davenport, a poor, self-educated blacksmith of 
Vermont, constructed the first rotary electric motor in 
1834 , which embodies many of the first principles of the 
motors of today. Between the year 1835-60 a number of 
inventors fierfected different types of motora Jacobi in 
1835 placed a motor to run a boat Henry, Formant, 
Farmer, Siemens and others built motors In 1652 Page 
succeeded in constructing a motor large enough to run a 
circular taw and a lathe. Davidson in 1642 ran an elec- 
,tric carriage about the streets of Cla^ow. A motor of 
10 horsepower was built in 1849 at Liverpool. Two im¬ 
portant developments were in Ac inventions of the, shut¬ 
tle arn;gtttre by Siemens in -1855 and the ring armature 
' by PacTliotte in ilfit The real motor development began 
after Gramme’s dyttamps in 1871 . 

As in the case of Ac generator, the General Electric 
Company brought early prototypes of electric motors into 
their present commeraafly efficient state, and their devel¬ 
opment has been practically contemporaneous with that 
of generators. The successful development of the alter¬ 
nating current motor has likewise been especially advan¬ 
tageous to the advancement of industrial arts through 
electric drive Special speed conditions, variable load and 
Atermittent service have been peculiar problems of in¬ 
dustrial drive that have been effectively solved through 
improved desism and ingenious automatic controlling de- 
vk»s; and today, the motors manufactured by the Gen¬ 
eral Electric Company range all the way from the small¬ 
est fractional horsepower sixes for domestic purposes 
and for direct drive of fine, delicate machines to the 
largest induction type motors ever built. 6.000 horse¬ 
power, driving immense steel rolls in the mills of the 
Indiana Steel Company at Gary, Ind 

Th« Traa«mis8lo& of Electrical Energy 

The devalcg>meot of electric transmission was the 
greatest bo^n to the industnal world in the history of 
manufacturing The invention of the transformer en¬ 
abled engineers to harness toe most distant waterfalls 
and to bring this cheap energy within the industrial cen¬ 
ters to turn the wheels of mills and factories, light the 
streets, run the street cars and railroads, illuminate build¬ 
ings, etc. 

It was about twenty-two years ago when the first lo.ooo 
volt transmission line in this country was opened in 
Southern California, transmitting single-phase alternat¬ 
ing current from San Antonio Canyon to light Pomona 
and San Bernadinu, 14 and 28 miles away. In all there 
were forty 6 -kw transformers, the largest of that day, 
raising the voltage from 1,000 to 10,000 volts One of 
the very first water power stations to transmit altcrna- 
iiqi current was the Gold King mine, at Tallunde, Colo¬ 
rado, in 

In 1877 Dr Wm, .Siemens indicated the commercial 
possibilities of electric transmission Marcel Dupres, a 
rrcnAman, sent 3 horsepower at 2,000 volts a distance 
of 24 miles over ordinary telegraph wires In 1899 M 
Hillatret, of Paris, transmitted 250 hor.scpower ten miles 
to run a motor in a paper mill All these first experi¬ 
ments were with direct current. In 1891 , too horsepower 
of alternating current was .sent loB mtlcs in Germany 
with a loss of only 25 per cent. 

These few installations immediately attracted the at¬ 
tention of such eminent engineers and inventors as 
Edison, Tesla, Thomson, Houston, Lord Kelvin, Stanlc> 
and others. From the work of these early investigators 
the perfection of transmission facilities has progressed 
steadily with the General Electric Company The most 
notable tranimisston installation in history was recently 
effected with the Company's apparatus It is known as 
the “Big Creek" development of the Pacific Light & 
Power Corporation, Los Angeles, Cal At present 70,000 
kw. are generated from four machines of I7,5«> kw each 
in two power houses from a combined drop in the stream 
of 4,000 feet. The current is generated at 6,600 volts and 
is stepped up ly transformers to 150,000 volts for trans¬ 
mission to Los Angelel, 240 miles away. Thus the de¬ 
velopment of the transformer into the wonderful appa¬ 
ratus of today brings the power of mountain torrents t<> 
the heart of A« f <■*»* industrial centers 

Switdiboards 

Not until the early cicAties was the switchboard re¬ 
garded as a necessary portion of the electrical equipment 
of a station. 

For convenience switAes were first mounted on the 
side walls of the station and as dose together a-s their 
dimension* would permit. Following this period, switches 
and toatilHoenW ware mounted on a wooden background 
reanved from A* vmH to allow more apace for wiring 
and A« cmwwtlotts Tbit was the first swltchljoard The 
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next step was to siihstitute a wooden cimstructinn m the 
form of a rack or skeleton framework, whicli li.id opin 
spaces through which the wires were brought from tie- 
hind the l>oard to the connected equipment in I runt 
From this sinqilc heifinning, switchlioard de\tlopnii nt 
l)V the (.tncral Klectric Coiripaii} has passed through 
many woiukrfu! iiumtur stages '1 he switclihoard is 
now oni of fin most important pieces of apparatus of 
the indusiry It consists of as main panels as nectssary, 
usually ot slati to jirosidi safety, and comhines a multi¬ 
tude of inslrumcnls and (Uvicis for controlling, distrib¬ 
uting and rciording auloin.ilicalh il wished, the flow of 
electric current to one or .i linndrrd nr more circuits or 
machines in almost ain c|uantitv <1 was desired Prob¬ 
ably the most notahh switchhoanls leir built were re¬ 
cently constructed hj tlu (itiieral ICkaric t'ompany. 
These are the highlj spici.il Ivpes of gnat remote con¬ 
trol boards that lontrol ami iiuiicati (\ii> movement of 
all the massive lock macbiniry in tlu (i.itun. Pedro 
Migud and Miraflorcs locks of the Panama Canal 


The Turbo-Generator 
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matic.i” aU.ut the year 120 B C Branca, of Italy, used 
a small steam turbine to run a little drug grinding mill 
in 1629 A D Thus the turbine was the first steam 
engine, although the best to he developed 

The first cvimmenial turbine was produced m F.iigland 
in 1884 In 1905 Prof C G Curtis, of New York, in 
conjunction with the General Klectnc Company, produced 
the first vertical steam turbine engine These turbines 
are principally used to drive electric generators and have 
l>een developed liy this Company from the small sire of 
5 kw to the largest engine m the world, a single hori¬ 
zontal unit of 35,000 kw capable of delivering some 
so,000 horsepower 

The dcyclopmcnt of the Curtis steam turbo-generator 
in the short space of twelve years has thus been nothing 
short of marvelous The remarkably high efficiency m 
these units and the exceptional economy of space secured 
through tlie principle of their design has revolutionized 
the production and distribution of energy from steam. 
At first the Curtis turbo-generator was built in the hori¬ 
zontal type, then the vertical type, and now the design for 
all sizes has reverted to the original horizontal construc¬ 
tion. During this period improvement after improvement 
has followed both in the mechanical and electrical com¬ 
ponents of the machines It would be physically impos- 
sble to build reciprocating steam engines m units of toe 
enormous capacity of the large Curtis steam turbo-gener¬ 
ators. The great space such engines would occupy and 
their lower efficiency in comparison with the turbine would 
render tfiem wholly impractical to use if they could be 
built The Curtis turbo-generator of the General Electric 
Company may be said to be one of the foremost factors 
m the vast concentrated production of energy from steam 
and its consequent economical distribution as heat, light 
and power in the many thousands of aties, towns and 
rural commuimies in this country 


t Electricity as a Source of Heat 

Notwithstanding the ease with which electrical energy 
can be changed into heat, and this knowledge was patent 
to the earliest experimenters, it was only a few years ago 
that electric heating and cooking devices were intro¬ 
duced to the public Sir Humphrey Davy, a hundred 
years ago, with his first carbon arc, melted and fused aB 
known substances Diamonds, quartz, rare metals were 
easily melted down, carbon Ixiiled quickly away, even 
the fire bricks of his crude oven were consumed 

The secret of nearly every electric heating or cooking 
device is a carefully proportioned bit of resistance wire, 
or stamped resistance metal, imbedded between insulators 
and usually enclosed within the device itself In many 
places where heat is r^uired in manufacturing, elec¬ 
tricity IS generally used The most important installations 
arc for electric welding, electric smelting, electric tem¬ 
pering baths, etc It is also utilized in a thousand oAer 
ways. Electricity for domestic cooking has already 
reached such a high stage of perfection that the clectnc 
range can be said to compare favorably with gas or coal 
ranges Probably the most popular heating device is toe 
electric iron now in use in millions of homes Electric 
heat IS also used for culinary purposes in many of the 
largest restaurants and hotels In all these fields the 
General Electric Company has developed effiaent devices 
and apparatus 


Auxiliary Electrical Apparatus 

The auxiliary electrical apparatus that has been in¬ 
vented and improved in the works of the Cieneral Elec¬ 
tric Company may, well be said to cover practically toe 
entire field of the application of electric energy An 
enumeration of these devices would be legion Along 
with the development of important apparatus came also 
the invention of much special machinery for making it 
The distribution of electric current involved the produc¬ 
tion of hundreds of wiring devices and accessories, plugs, 
sockets, receptacles, fuses, switches ctr Then there are 
measuring, prcitective and controlling di vices and other 
apparatus, such as ammeters, voltmeters, circuit breakers, 
voltage regulators, fcedir regulators, signal accessonei, 
rheostats, lightning arresters, insulators, rectifiers, con¬ 
trollers, oil switches, dimmers, projectors, motor-genera¬ 
tors. synchronous loinerlers, and scores of other appa¬ 
ratus and equipment 

The Future of Electricity 

The making of the electrical industry has Iveen so rapid 
because ol tlu overwhelming magnitude of the poten¬ 
tialities of this most flexible and eitiricnt form of energy, 
that the skilled scientists and engineers of the General 
Electric Company have lieiit every effort in order to keep 
pace with the constantly growing demands for its appli¬ 
cation They are ever reaching vnit into new and greater 
spheres of activity for this universal servant of m.ankind. 
No one can foretell its marvelous future , yet so exten¬ 
sive even now are the applications of electric energy, wc 
are impressed that electricity, the mys¬ 
terious force we know of but do not 
yet know, is coming more and more to 
do the world’s work. 

GENERAL ELECTRIC COMPANY 

ScHRMFOTAtiY, New York Adotf Ha tmtnl 
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more technical t'crlodlcalN and books, how dynamos, 
galvanometerii, batterifa, teloscopeo, steam eoKlnes, 
lathes, and wireless apparatus are ooastmeted and 
bow they operate 

The late Oeorge M Hopkins, long an editor on the 
Btafif of the Si’iENTiyzr Auebtoan, designed much of this 
apparatus himself. What la more, he built every piece 
with his own hands before publishing Its plans and 
siXK-lticatlons In the Boirnthtio AusanoAir. '‘Experi¬ 
mental Science” was the title under which his lucid 
articles were afterward collected in a book now In Its 
twenty-eeventh edition. It was In truth science of the 
most itracUcal and Instructive kind, and It hlled a de¬ 
cided want at a time when manual training schools were 
practically unknown In this country. 

Exposing SwIndUrs. 

As the SciKNTiric AiirauoAN ministered to the In¬ 
tellectual requirements of a pre-eminently practical na¬ 
tion, BO it gnarded its financial interests when they 
involved machinery. Swindling schemes, baaed on 8ui>- 
poeedly revolutionary inventions, are enconutered with 
leas frequency cow than formerly, cbtefly because we 
have a large class of trained technical men to fall back 
upon tor expert advice. Thirty years ago It was other¬ 
wise. The late John W. Keeley, of blessed memory, who 
talked with the glib obacurlty of an In- 
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worth Building, the taUoat and moat modern structure 
ot Us kind in the world, was selected as the new home 
of the Botanmno Asupucan and of Munn A Oo. Two 
wings of a vfhole floor now house the staff of the Sciait- 
Tinc AifBBicAN and the Patent Department of ICnha 
A Co. The new home the ScuNTuno Amebioan and 
Munn A Oo. Is not only more oommodlons than the 
old. but is well equipped with eonvenlenoes of all 
kinds so that the bualneeses of publishing an Important, 
periodical and soliciting patents can be conducted with 
even greater efllclency than before. 

Patent Office Safauiea and Expenaea Seventy 
Yeara Ago 

T he seventieth anniversary of the SciENwno Amoh- 
CAN leads us to compare the expenses of the Patent 
Office seventy years ago with those of last year. The 
Patent Office salaries in 1S45 amounted to I1SJ14S.20 
and $4,097.00 was paid to temporary clerks, and the 
total expense of running the Office, Including poetage, 
library, compensation of district judge and $2,.392.41 for 
agricultural statistics, amounted to only $31,172.32; and 
even with such a small expense the Office earned a net 
balance of $11,680.40 to be credited to the Patent Fund, 


mlU. 

inventtae, te nottiA-4^. noBiittff 
strong 

tloh nothing |»et a aw»ns at ‘thta/n ot flietr %• 

ing. iDdM^ he bad to watch hhi ib*i4ilM 

lest it be burned by the hostile AhqWtten. 

In thoM days the term of a pfttfpfc, waa frarteea 
yeare. hut by aiieeial not of Oongam tba ienh «n«ld 
be extended eeven yeiars more If fhventor eooUl 
show that ba had nude no adequafa itrdftt: Apt «f hb 
InvenUon. This WUUam Woodwatd ww hhBffed t» do 
in 1842. Shortly after, he so oeaedi tf In eaB^ hit In¬ 
vention to a group of men, each Ming *■a Cet* 
tain territory. TbCee men, however, oomhlMd tbeir 
interests and txed the terms upon which the planing 
mill could be used. No mazditnes were sold, bet la eheb 
district a fisw aatdilnes were leaaecl under a eootvaet 
which bound the lessee to charge a certain fixed psiee 
for the week done by his sMChliM. 0ila mUM m 
firm grip upon the lumber Industry of lAlS os«tvy waa 
obtained. It waa tmpoaalble for hand labor to nsninitt 
with the aiaoldae, and preetleaHy alt tba luHnsai In 
dreeaed lunriwr was thus put under the oentrol of the 
planing mill trust. 

In IMS the original Woodward patent was surren¬ 
dered and reissued. In 184$, when it was 


dian Swaml and was possessed of the 
audacity of a Cagllostro, was the prince 
<rf these swindlers. Tear after year, the 
Soonmno AMEmcAU jeered at bis 
“etherlc vapor,” his vibrators, his reso¬ 
nators, and the mysterious forces that 
served to discharge his etberic weapons 
and to operate his engines. The editor 
took the trouble to build a duplicate of 
Keeley’s "etherio gun," to prove that it 
waa f^emtod by compressed air When 
Keeley died In 1899, stilt gaining the 
ears of a rapidly dwindling number, 
Stlhl living on the spoils of the m<<eliaD- 
Icahy Ignorant and credulous, the .Sc itu- 
Txno Awkkcoar made a thorough exami¬ 
nation of his laboratory at 1430 North 
Twmlleth Street, Philadelphia. Every 
piooe of flooring was torn up, and every 
nxKdc and cranny searched The investl- 
gatton tnraed out exactly as the Sciew- 
Txno Ajuebicaiv bad predicted twenty 
yean prevtously. Keeley's "etherlc vapor” 
proved to be compressed air. 

There were other schemes besides 
Keeiey*s—all of them forgotten now, hut 
as alluring to the unwary Investor of 
earlier days as the possibilities of mines 
which exist only In the Imagination of a 
Wan Street promoter to the simple- 
minded stock gambler of our own time 
In exposing them, the Sciehtific Auesi- 
OAK probably saved many n reader frcTin 
serions financial loss Among the HCliempH 
effectually disposed of were the ('nrlHiiilc 
acid motor, the gunpowder engine, the 
chletoform engine, and various perpetual 
motion contrivances. 

'n»a Nsw Home of the Scientific 
American. 

Although It has grown healthily during 
the seventy years of Its existence, the 
Bciximric American has occupied but 
five different buildings The first home of 
Mimn A Co., as we have said, was htcated 
in the old Sun Building, which then stood 



doe to expire, suffident Influence was ex¬ 
erted upon Congress to prolong the patent 
by another seven yeare, even thoniffi it 
could hardly be claimed that the patent 
had not proved a profitable Investmmt 
There was a storm eff protest all over the 
country, Which mattered little, fbr the ax- 
tfliaion had already been granted. How- 
ever, presMrattons were nude to prevent 
any farther extenaloM of the patent. 

In I80e, which was the ybar In srirleh 
the socond extetudoo of the patent WM 
due to expire, It was evident that Inftn- 
ences were at work to have Oungnas 
grant a third extenekm. At this jmxutnre 
_ the BcatNTTFic AmniOAit took a hand to 
the fight It was a young journal «t the 
time, but already It had a long and Infin- 
entlal list of snbscriben. It began an at¬ 
tack upon the Woodwatd intereets in k 
aeries of editorials, and sent out toras let¬ 
ters of protest to all Its snbacrtbeca for 
their slgnatnres and those of their friends. 
The patent was due to expire on lhh Mth 
of Dumber. Early In Deeemtii^ a hill 
was introduced in Congress for the far¬ 
ther extension of the Woodward patent 
during a term ot seven yearn Tha filaa- 
ing mill interests bad their lobby woriiers 
busily engaged and It was rumored dMt 
money was being spent freely. It looked 
as If nothing could overcome the deter¬ 
mined efforts of the Woodward party. It 
was then that the protest prepared by the 
HciENTino American was brought In. It 
was a huge document, “os big as a roll of 
carpet,” they say, containing the signa¬ 
tures of between fourteen and fifteen 
thousnnd cltUens. It was never read, but 
It was spread out on the floor and meas¬ 
ured with a tape line. The document waa 
found to be fifty feet long and contained 
two columns of closely written nsa^s. 
That was enough for Congress. The tffil 
died, and the planing mill monopoly caBM 
to an abrupt end. 


at the southwest corner of Fulton and 


The Scientific American in 1846. 


Nassau streets. There (he pui>er pros¬ 
pered for a number of years until the old quarters were 
found too small, particularly for the patent soliciting 
department New and couiuuylious offices were, there¬ 
fore, secured In the original New York World Building, 
at 37 Park Row, at the corner of Beokman Street, to 
which location the puhllcatlon was moved in IH.TO, and 
this waa Its home until January .‘list, 1S82, when the 
bnUdlng was completely destroyed by fire. Bractlcally 
all the valuable rez'ords and papers that had been ac 
cumulating for years were lost 

The period from 18159 to 18S2 had been one of unusual 
prosperity for the ScncNTinc AMEatcAN It hart gained 
readers In every part of the country and In foreign 
lands, and had won for Itself a reputation ns an author¬ 
ity on technical matters No time was lost In soi'urlng 
temporary Quarters, and publication was contlimed 
without a break from No. 261 Broadway, at the corner 
of Warren Street. Here the odlces were maintained 
until 1884 In that year the establishment moved to 
No 861 Broadway, at the corner of lYankllu Street, 
where two coromodiema floors were (x-cupled until the 
present spring. 

After thirty yeafik at No. 8fll Br.wdway, it was felt 
that more modeni quarters were nce<lid -quarters that 
hannoniro with the character of tlie StiKNTinc Ameri¬ 
ca w and the patent soUcttlpg of Munn & Co The Wool- 


whlch even at that early day was of respectable pro¬ 
portions 

For the year ending December Slst, 1014, the Patent 
OfBec salaries amoniited to $1,307,002.13 and Its total 
expenditures were $2,000,770.12, with a net surplus for 
the year of $251,122.70. 

In his report dated January, 1846, the then Commis¬ 
sioner of Patents said: 

“I will embrace the opportunity to state that 1 have 
received from Prof Morse an interesting account of the 
different magnetic telegraphs now In operation In Eu¬ 
rope made up from materials obtained by personal 
examination I am happy to say that Prof Morse's 
own brilliant Invention by which thought ie converged 
with the rapidity of the llghttilng flash Is eminent over 
all otborx of a similar character now In nse In Europe." 

The Sdentlfc Aanriom Asd the Planing MiH 
Monopoly 

N theaearly days of the last century William Wood- 

wanl. an old carpenter familiarly known as "Uncle 
BIHj” In his home toWn of Poughkeepsie, N T., In¬ 
vented a machine for plaal^ Inmlter. This macMne 
was provided with rotory dbtters end feed roll. A 
patent was grautOd to Woodward In 1828, on his plH^ 


An Intensive CUwatoloffieal Somor. 
—Writing on ‘The Dollars and Cents ValtM of Ow- 
fornla Meteorology” in the UNtoaraBy o/ OoU/Pmm 
CKronkle, Mr. Ford A Carpenter, at the Waathw 
reau, describes a res^rkable instasce of a cUmatblet' 
leal survey In connection with a land 'dsveloiiaMl^t: 
project The location Is a tract of land Ip aoktfaWjA 
California, 16 miles long by 6 wide, lying along the MM 
and rising therefrom in benches and terraces he Am 
altitude of 1J500 feet. Town altea, harbors, 
aeroplane statlono, roads and railway* ir* to be.iN^ 
out within this tract, and as a guide to tMr 
as well as for the purpoee of plaeinc ralative vataSeSis 
the parcels of land for country bemae and IntonelTe 
farming, the rituMtlc condiUona of the tnet are Mpy 
studled In a most thorough way for A period 
year, doting from last June. Automatic 
Instruments have be<m ereetsd thronffhoat the 
the record aktotm ere cotrsetad and computed 
great vohiine of data thus s ee w ed vriH he 
Thus a detafiktil knowladfe wU] be *bt«toed 
rnstlG eeedifkma pertaining to every KKMwe 
tract of meoo acim This 
without proeedent. 4>f ftourset te * 
ciimaHo etmditiotie 
sww .i^foejdl heed 
many »eMk-to gl^ 






SOENTiFlC AMERICAN 



This Little Over-running Clutch 


Protects your Battery 


E very Motor car driver knows how easy it is to stop 
the engine and forget to tiim off the ignition. 

And it is quite obvious that every time this is done a 
serious drain is placed upon the battery—a drain that will 
entirely discharge the battery if allowed to continue long 
enough. 

The Delco system protects the driver against his own 
forgetfulness. This over-running clutch that is used in 
cranking the engine begins to buzz as soon as the engine 
stops and keeps right on buzzing until the ignition switch 
is opened and the battery cut off. 

It makes absolutely no sound when the car is in motion 
—^but instantly calls the driver’s attention to the necessity 
of pushing in his switch button when the car stops. 

It is only one of a dozen little refinements that are help¬ 
ing to maintain and emphasize Delco leadership. 

240,000 Can an MW in Operation Equipped 
with Delco CrmJmg, Lighting and Ignition 

Owyton Engineering Laboratories Company, Dayton, Ohio 








RECENTLY PATSN1«|lf,|| 

Thp«e •!« «g«« 

Tbc Dotlon an lanatfA jli | 

noent with tht 






'^»Cm rURtTACIM.-^ •oond rejtfotfudB* moUoM '•WMr -rt*. ^' 

MWi iX-^nit. •CMeiiAi, ftt Thl* iB»«®ttea *4<wi)inip*i «* WaplxS#**^ *jr*«,',k|i» 16 

gWKn#’*• tor remortBa mHm from th*!>*»*>««>*»*? t« t**®* '**■• ®* #<»«»* ,, 

pit of fnrnacoB. wltliont «tlrri»* op amt h»*«hjB«« in which the WiMta ''‘■!#*UMlLBA*BOW.w4t»r 

' Bh.l dirt In UW the b»1ip» which have dropped •mpnfylnf means are Incltwed within a eaWhet. W. C. The PiWWW* W» 


sle-lmrs to the pit tb«e j 


rrlase Morwn tuid TMr A 


Rleetrlc*l Derlewa. ' 

KI,KrTUI('AI,I.Y OPERATED TIME 
SWITCH—.1 W PISMBWIM and M. H. Bi 
fUANAN Addrc<i8 the former, Silver City, Now 
Mei The awltch Is especially adapted for 
llBhtluK circuits whereby the lamps can remain 
lighted only for predetermined Intervals eo 
that there will not be a waste of current by 
the Uahts being kept burning when they are 
not needed, such a switch being especially use¬ 
ful In refrigerating or cold storage rooms 
where the employees are llksly to leave the 
lamps In circuit negligently when they pase out 
of the room after having por/orne'd the daty 
that necessitated their entrance 



SLIDE VALVEW Mthb.., P O. B« ^ W h:^ 
yi, WlDcbMtw, III III the prMMnt tkf thtw U 1 »W ' ^IT 

inventton has raferonce to a.lde valve, for „• T*^ 

vldr’m*wns whereby such vslvei will aSto- ^ 

matlealiv And a eest which, at the sams tlms, ”>*» PWvl^ a tMHant wfc«4 «>r 

positions the valve with respect to the ports. «•« with motor vebtclaa, attch ah aatempfetlai 
VALVE SPUING COMPBESSOH. — J. J. .****. 


ose with motor vebtdaa, avrfa ah aateiMfetlM 
and tha ltlc^ wherein enahldtiliic AimutK «tM 
arranged within a tim tor eHaklpiito« jar paa 
shooh, and wherein the tite la prortdad wti^ a 


DISPLAT RACK—O. F Kma, Crestline, 
Ohio. The Invention relates to racks for dis¬ 
playing articles for aale, aneb as ruga, and the 
main object thereof is to so support a plurality 
of aald articles aa to be readily (flsplayed Indl 
vidoally It provides a rack from which any 
deatred one of the artlclea can be easily re¬ 
moved, without dlstQrbing any of the arttcles 
thereon 

CORD LEAD.—8 HnifsN, care of H Blnm- 
garden, cor Graham Ave and Varet Bt.. Brook 
lyn, N. t. This Improvement relates to guides 
or leads for cord, cablas and the like, and pro- 
videa an Improved construction detlgned to 
lead or guide a cable from one aide of the wall 
to the other, ao that the wall arlll normally be 
oloaad and aoUd, bat a frse paaaageway will be 
provided tor the cable 

CHtrnS.—0. X. Wnar. Box 87, Brunswick. 
Qa. TUs Invantloa ratatca to chntea, the more 
phrtlotilar pnrpoae being to provide a device 
abitaUe tor general tite and of espedsl servlee 
for dwoeltiBg looaa material, such as phos 
Itonie rock, In tbs hold or other predetermined 
iwFttow tnalde of a marlno veasei 

BOBaaNlNG APPARATDS—J J Phil- 
LtM, Brookhaven, Iflaa- This apparatns la 
more egpeeUUy designed for screening clay 
and Uks material and arranged to aeparate the 
Rmet pnttlelea from the coarser ones sad de 
Hist IBs aasna to different chutes so thit the 
toes portlctss pass directly to the biick-maklog 
mnehlM while the coarser pass to the dry pan 

MATCH BOX—B. UlCKauh ae Mt Royal 
Ave„ HaRHtOh. Ontario, Canada This Inven 
ttoa prevldea a atructure which will >end 
nmtehea one at a tlcna. and will also autn- 
nnkkaUjr atrlke or Ignite the aame. provides 
a vandlng match box which will disclose to \lew 
tha aatehss to he vended, and which is pro 
vfalnd srith a raggaslDe tor reloading tbc vend 
fag part of the box; and provides for vending 
mateb ^ a time 

VwHsellold VtUltIw. 

saoou raOTBCTOR.—J Rabasa. 139 w 
10th «t.. New York, N T An object In this 
laveaDon Is to provide an improved structure 
which may be rapidly applied and removed end 
while applied properly bold the straws or flluTs 


■bed tbrougb a apont 
be like. Into a anttab 
ovlded with a remt 


the removal of valves from the valve oaalnga of 
Internal combuatlon engines, and Is mors par¬ 
ticularly designed for use In connection with 
the Ford engine It provides a valve apring 
coniprestior which can be aaally and quickly 
, applied, whether to place the valve In position 
or to remove the same from the valve casing. 



the escape of duet After the dust baa settled RAILROAD SANITARY APPARATCB,—^Q, mw M / \ X ‘HM 

In the receptacle, the latter will be removed W KaimsT and I B. KtUJiT, care Ksllay I.« § { 4 1 ■! 

after swinging the cover plate open. Thus the Bros. Grand Central Tanalnal, New York, In II | I D I 

aahea can be removed without raising any dost N Y Thla InvenUon pravldea iaqpowMUng 1 h 1 ff Km 

meane for railroad totleta, adapted to be amp- % ^ \ \. ■ ‘-y # B M 

■aattag amg UgMtag- fled by authorised petoons, provtdea meana for VoL g M Urn 

0A8 SCRUBBER ~W M Daasx, care of receptacle to prevent W 

Standard OH Cloth Co., Buchanan, N , Y. The *“« «>BtonU tbwaof; and prwrtdea ^**» N aW«**^ J^Jr 

invention provide, a ga. scrubber Jmvlng a ‘ heating equipment for aald rsM^tacls, 

spiral member for directing tbc ga. In a dr- »* <>»»» »“ I>«wnt the ao- 

cular path «> that all the impnrltiea and e»»»ul^ of water thereto. ^^Ml 

moisture will bo directed outwardly to be do BAFHTT DETICB FOR RAILROAD TURN 

fleeted by flanges through opeuinga In a wall TABLES—J, T. Sttpainas, Bowling Green, WBRKL POS IfOCOR vwwrnwa 

Mo. Tha Improvamsat provldaa meana which 

will lock a turntable when It la poaitlonad . . ^ ^ 

ndatlTely to a track to receive a locomotive en !°* nwhan lra Is boated to s^ a nnanM^ 

the track and which will automatically dlapoM ** ”* 

a atop block on OM of the track ralla wlNm ** T"', ?* 

the turatoble Is nnloeked to permit of the rotn- *• Impair^, and the l»hn*l *» y* 

Hon of the turntable ^ doaa «t dWto* ffiunMy 

from the ordinary wheel. - 

^-nl-t‘TP T- llliTTntiTU HTDRADLIC TRANRMtRSION. — Hr. R. 

FI8HING DEVICE-D. CosKls, care of ^",7"' -9°*° ■ “*** 

Pilot. A.«HrUtlon. Charlaeton, 8 C. The In- object of the toventton to the prevtoton «( n 

vention provide, a construction and arrange- toan ^ on • 

ment of mean, wbareby flab may be auto-^ hydraulic a^oa and attatotog tha daMfad 
mattcaUy token from the water and depoelted 

to a cold storage receptacle, without the or backward, wtthent tha not n( 

slty of manually handling the fish and with a ** _ 

great saving of expenae and labor. Mr ConeUn MAXIMDM PRESSURE BAFETT ntfTAAT- 
has invented another flablug device, la which TIRE OAOB.—8. P. Non, 1<I Mt Sasnan 
he providee an arrangaraent whereby electric Way, Ocesus Orovu, M 3. The primary otijlaet 

ligbta may be carried by the net supporting o* *he Inventor to to provide a device afhtoh 

nutriggere to each posIMon as to east their raya *1“ provide a cwrtaln and poaltfve mssuw ftnin- 

diagonally acroaa the conrae of the vessel so aa anring the exact prtaanra to an Inner tnbn CM 
dAg goEUBBCT, to coneentrate them to advance of the net, to • Pneumatic tire or the tike that aneb tton ti 

order that dab happening to the tone of lllu- deatoned to carry, and to antonatlcally toM- 

at the outer aide of the epirat It also pro mlnatlon may be blinded ao aa not to notice <**• •** tlmaa the preetnre within the ttoa 

vldes meane, among others, for directing gas the approach of net and veasei. «nfl especially t^ marinanm preaanra wUek 

downwardly and spraying It at the toner side DOLL’S HEAD—MAUt E Eapicx, 2« Oak- **”“ ^ ^ wttbatond, 

of the spiral to cool and remove some of the wood Ave. White Plains, N Y This doll has COLLAPSIBLE COBB.—6. E. Hoasow naff 
impurities, the ga. then being permitted to a plaranty of faces, each haring a different ^ WAimga. 1»S South Mato BL, AkNn, 

iMisK tipwardly through the spiral expression with means whereby any one of the Ob*® T*** eoHapalble core to fqc ,uga Js Cht 

faces may be expowd, while the others are cot- manufacture of rubber Urea; and th4 law- 

ggncRinea amd Rgnehaataal DavtowB. ered eo that the child can giv# different facial object to to provUto a osra which e«a ha 

TYPE WRITER_S A THonraos. 044 expreaalons to Its doll, for example, either of easily sad quickly nmnlpnlatsd. Tbli ak^tgt 

Mrst Ave New York N Y The Inventloo happiness or sorrow *“ sttnlned by providing a Cfors farmed «( n 

rel.tes to m.cbtoc. to which a printing atmc- plurality of aectlona hound together by aMgaa 

ture, preferably to the form of a wheel, la em Psrtalialiig M V a MH aa. of »*•« «i«l expandtog rings. 

ployed, the same being provided with Ongora, poWTBR TRANSMISSION HBt'HANISM - 

rarrytng the printing types on a face thereof MOTOR VEHICLE*-G M. Sto.i, Oria - 

The printing strnctnre Is mounted on a frame Iowa By this meebanlsm power traaa- DB8ION FOB A VANITY CASE.—tD. A. 

for movement to its own plane for locating a , soluble drive shaft to the fiimuiit, 1» W IMb Bt.. Naw York. N, T. 



;ntloD relates to multi cylinder engines, par- 
larly to those using gas or oil as fuel, and 
of the objects thereof Is to provide a ro- 
' valve for each of said cylinders baring, 
1 , an Inlet port and an exhaust passage In 



In poaition Another object Is to p 
protector which will protect the uppei 
the broom and also the broom Interme 
length for preventing the spreading 
broom straws while the broom Is In m 
pumping MKCnANIHM FOR 1 
(’LBANKH8—n BJCKxn, 21(1 North 
Ave., Whittier, Cal This Invention r 
vacuum cleaners of the type cmploytn 


readily accessible 

BANITARV HHIELD—Eleanor I, li 
naiDCto-BEi.L, Mount Bethel, Pa This In 
tlon relstes to ssniUry shields for eeati 
water cloaets, and one of the main obj 
thereof Is to provide sneh devices to the f 
of iheeu of papsirrprafarably medicated I 
log protecting cnrtnlns connected them 


valve the split cunstruetloD prevents any 
ency to hind when tbe valve becomes 
ed and s1»o to the preasure during tbe 
>r stroke itolng borne by the shaft running 
all l>earlnirs No amount of water will af- 
the timing or area of opening of the valve 
operation is noiseless and easy 
fl’K WHITER attachment—O. W 
lER, 311.3 RIcard Hld'g.. Heattte. Wash. 
Invention provides an attacbment capable 
ili'k eomiecrloii to a type writer or detach 
therefrom for supporting a toll of 
lied or plain paper for reeclvlng addretsea, 
designed for attacbment to envafopes. dr 
S and the like, or.for receiving notea, 
orniirta or tbe Him. and so arranged that 
itrlp rasT be withdrawn for ose from the 
by the taming of the platan rnlL 

ilnd reproducing machine.—C. W. 

LER. 2000 Wsthlagton Av«., Bmnge Nv Y. 
Invention relates pi l igjir u v ein^to tn 


be driven while the other remains stationary, 
thus permitting the abaft or vehicle to be pro¬ 
pelled forwardly or backwardly, or In tbe event 
of a vehicle turned at short anglaa approxi¬ 
mately squarely around. 

RBBILIBNT TIRE—8. B. NsvnAbaaK. care 
of Alfred Doris. 229 W 4«tb 8t, New York, 
N T An object of this Invention Is tbs pro¬ 
vision of a resilient shoe for automobile wheels 
wherein tbe shoe Is formed with a substan 
tially tubntor body divided, into eectlone, and 
the eecttons split so as to present resilient side 
members 

Bl'EBD CHANGING OBAH —E M. Rat- 
Boax and A G. llATBi'aa Address E 8 Ray- 
born. Banoallto, Cal This flexible device Is for 
use In transmitting power fsom the power 
plant of the vehicle to the wheels, wberelo the 
driven shaft Is connected to tbe countershaft 
by means of a vartible speed ooniiectlon, and 
wherelB the countershaft Is connected to the 
driving shaft to such manner that the aald 
ebafte may he smoothly and gradnally eon- 
nected without any shock or Jar. 

CHIB attachment FOB OOGARTB.-—C 
8. IISATlt. Montrose, Colo This irapreremant 
proridea a crib of a form attachable to and 
detachable from an ordinary foMlng go-cart of 
any approved form. It provRIee a trm leg sup¬ 
port for tbe front of the crib, together with 
fastening mesns for the rear end of the crib, 
to detachably securo the crib body to tl>« liop 
frame of tlio cart body, at tbe rear. 

HEADLIGHT (TlNTROf.^-W C. StCM, 
Oreeneburg, Pa An object of this invahtlOB 
to to provide means tor prqjeetiag A Bffht 
j downwardly or upwardly so as to llhMDtut* a 
rising or desvendtug road In tsMt wf Olto 1ftl1|l- 


one holds a small circular mtrrar, tha w ho to 
artlcla baring acalloped edgu around It and 
acroaa tbe tope of Ita saettons. 

DB8IGN FOB A BUTTON, BADGE, OR 
SIMILAR ARTICLE—P. R. J0U.T, U MoMt* 
Lane, RaMgb. N. C. and R L. TowimM. MoW 
York. N. r. This dealfn to elroalar in 0«CRM 
and eonfUts of a baby ottttog an a ffnatlag 
leaf, bolding a lily to Ita hslMl, tha intaat boM 
by a cord grasped by tha UD a< a tall mte 
bird standteg on tha edge of a read huRk dad 
dressed to tbs garb of Uncle ffaaL 

Naprg>^^Coplaa of any of thaaa piia^ fftp 
im fumUlwd by tha Soiniimpiu Atoanidau far 
ten cants aseh. Pleaas ststn the naaea at 
patentee, title of the InvwntRto, and data 'dl! 
this paper. 

Wa irlab to call attantton to the «ae^ EMM 
we are In a position to rsndar aatapattBt dot* 
rieaa tn every branch of patant or tradlHWiya 
srork. Onr atdff to coaapaasd «f «aalld«dM>L 
electrical and eberoloal axpartn, thorodfflir 
trained to prepare and proeaente all pdWWt 
ippUcatlons, IrrespeeUva of tha comptax OdMl* 
of the subject matter toralvad. or «( tlia atd- 
riallsed. technical, or setanUdC It p oWla ^ 'Ilh 
qutoad thsrefor. 

We also have aaeaelataa tllNa(hqM .IlM 
world, who aesiat in tba proaaeuttaa M 
and trade-mark appHanUom «ad *$ allvt***- 
tries foreign to the DMtad Stataa. ''' 


RnnA OEca: 
ds« F ftlaat, N. 
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fLook for Quality EVERYwhcre 
—not ju^ in spots” 

You can find many care that excel in this or that detail of construction. One will talk POWER 
steadily—because it has paid most attention to power—developed that one quality more highly 
than others. Another, perhaps, will talk of its light weight—because its engineers have de¬ 
voted especial attention to doing away with useless weight. Others will tell you of this or that 
BIO excellence. But Studebaker emphasises no ONE excellence in this Studebaker SIX to 
the exclusion of all others. For the simple reason that Studebaker has built this Six to be 
100 per cent, quality fixwn "stem to stem. " 


CMerNOW 

yen want a .3*ndeb«ker 

im tin tytwt In th« 




ROAOSmt , - - « fss 


In 


lt’« the "evenly built” SIX 

Str«ight thro’ th* c«r you can (o and find 
QUALITY In every detalL No one feature 
over.developed. But every one aa highly 
developed aa Studabakar^i 145,000,000 re- 
eources permit. 

And that la why men who have In the paat 
paid high piicca for Sixee- twice, thrice 
the price of thia Studebaker SIX— now are 
buying Studebakera. They And that at 
$1385, thia Studebaker SIX glvea all that 
formerly they paid much higher pricee for. 
They want BKAUTY—end they 6nd It In 
ihla SIX. They And a long and maaaive car 
— a car that siu cloaa to the road. With 
long, unbroken Unea awaaplng back in 
gracaful curvaa. 

A Mtiny luktr* that STAYS 
bright 

And a Anlab that fow cara at any price can 
match—a smooth and aadny luatra that 
STAYS new—because It is worked on thro’ 
30 oparatlona during tba two month* the 
car suya in tha paint>rootns. 

And not a dstail It ovarlookad to enhance 
the beauty of tha car, either. Handaome 
CROWN fendera and rannlng-boarda free 
of Urea and tool-bozsa, hidden handles of 
tha doora—aU lartd grace to the looks of 
tha car. 

They want COMFORT—and they And ii 
In thia SIX. They And a big, Inviting car - 
with room enough in tha tlriver’a aeat for 
tha tallest man to alt in comfort, even thro’ 
long days of touring. Plenty of room in tha 
tonneau, too. 


Deep, restful cushions of 
high-grade leather 

And tha wide, roomy cuahlona, so deep and 
restful, are alluring to the man who ha* 
owned the coatUeft of car* 

The doore, too, are wide and easy to open 
The hingec and the catches are cunningly 
hidden eo that no latch Ilea In ambush to 
rip even the Auffieat of eummci dreeiea 

But what of POWER? comes th* query 
And merely a glance at that simple motor 
eulfices to convince eny man who knows 
motor* of th* ailem and Aexlbl* power this 
SIX ha*. 

Se* how simply and cleanly designed It I* 
—marveloUBly acc*a»ible In its every detail 
- built to develop powor--but ECONOM¬ 
ICAL power that ukes you uphill and 
down, over any roads, always making every 
drop of gasoline PULL. 

SQunt and Flexible Power 

And then, the simple, RELlABLE-at-any- 
tpeed Battery ignlUon tyetem that Stude- 
baker ueee In place of the magneto. Most 
of th* leading care have discarded the mag¬ 
neto—but Studebaker Is especially fortunate 
in having done so THREE years ago and 
In having had THREE extra years’ experi- 
anc* of over 100,000 Studebaker owners to 
work on in th* development of this Electric 
System. 

And then, as you study th* reel of the car’* 
make-up, that Studelraker PULL-Aoaung 
Rear Axle, for example, catch** th* eye oi 


every man who has ever driven a car. 
Simplicity itaelf in design, it says at a 
glance to the man who knows cara - 
"SAFETY" and “ACCESSIBILITY ’ 

The EASIEST-riding Car 
you ever sat in 

Tha radius rods and torque arm say that 
the car lidee freely end smoothly on ANY 
roads For they take the dnving thrust! off 
the long, flat springe that you find In tha 
rear. Wonderful springs they are, too—a 
marvel to the man who knows th* dlAlcul- 
ties of spring designing. For they are th* 
outcome of THREE long years’ experi¬ 
ment with designs and steels of a hundred 
alloy*. Three-quarter elliptic, with spring- 
shackles at both ends to Uke up end-play, 
they make the car marvelously EASY-rldIng. 

You find a brake equaliser such as only 
one of the $5,000 cars uses Overslsa brakas, 
too, that insure SAFETY You find * defl 
balance of chassis that makes the car 
EASIER-nding, easier-driving—easier on 
tires, too 

Can you get more—even tho’ 
you pay more ? 

And so you can go from stem to etern of 
this Studebaker SIX and find QUALITY 

in every little detail. And when you 
stand It side by side with other cars, even 
at twice iu price, you will hev* to answer 
a very decided doubt in your own mind aa 
to whether you CAN get more than $1385 
will buy in this Studebaker SIX See it at 
your local Studebaker dealer’s —and 
EARLY if you hope for prompt delivery. 


STUDEBAKER — DETROIT 

Canadian IMants, Walkerville* Ont. 
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In 1845 Fingers and Quills 

Were About the Only^ Countmg Devkei 

NOW ALL THE WORLD IS USING 

PRODUCTS 

“Um^; THINGS THAT COUNT” 

The advantage underlying all Veeder counters is that 
thiw enable you to know exactly what automatic machinety 
and operators are doing. It is this analysis of what is 
going on (and the resulting improvement) which distin- 
^ishes modem business from old-fashioned business. The 
time is coming when it v^ljll be considered absurd to have 
any considerable manufacturing department which is not 
equipped with these little automatic counters. There is a 
Veeder counter for practically every purpose. If you do 
not see one here that seems to fit your ne^l, or of whose 
application you are dubious, write us for further particulars. 
And anyhow we would like to send you our booklet. 11 is 
yours free for the asking 



Set Back 
Revolution 
Counter 


ua ‘•1 instrumeiit 

. . K» count* one for every 

complete revolu¬ 
tion of the shaft This counter can be furniahed either in the form 
of direct drive ratchet or locked wheel Models are aupplied with 
any number of wheels up to ten It may be aet back to zero in¬ 
stantly but only the poeeesaor of the key in the case of this 
particular model The lock and key feature is optional 



just a* hish 
grade as our large counters end 
are designed for somewhat light¬ 
er work and are lower in price 
Tlus counter is aupplied in either 
ratchet or rerolution form, as detirecL 
Cbotce It otmd of 3. 4 or 5 wheeb 
Price $4. Wsh lock and keys $5.25. 


Pen Siaa 


In this Ratchet Counter 
there are no internal stops to reg¬ 
ulate the throw of the lever It 
will register only in the forward 
direction and the number of 
figures registered depends upon 
the distance the lever is moved. 
Price $1 00. 


Clutch Speed Counter No. 21 



This IS the best instru- 

I nant for determining re¬ 
volutions per minute of 
e shaft or any revolving 
part. A stop-watch is 
not required, since the 
~ raster is automatically 
disengaged by a spring clutch the instant 
.w— pressure is removed Thu is the most sati*- 

factory speed counter ever designed It will not stick or overheat 
t hign speeds Pnee $3 00 


HUB ODOMETER 

The Hub Odometer is one of the most useful 
f all Veeder devices It give* you en infal¬ 
lible record of the distance traveled by 
your car forward and back There u no 
way to beat or deceive it A great com¬ 
fort to men who "want to know ” 



Mechanical engineer* know that the 
word Veeder stands for the best con¬ 
structed and most accurate counting devices 
the world. It is not, however, generally 
known how wide it the vanety of instruments we are prepared to 
offer for use in almost every line of business It wnl pay any 
bttsincBt man to write us and find out just what we offer for hia 
individuBl advantage 

Cyclometart for Bicycles and Motorcycles. Odometers for Auto¬ 
mobiles and Horse Drawn Vehicles Counters for practically every 
purpose. Tachometers, Tachodometers and Fine Die Cqatings 

Veeder Mfg. Co. 

IB 5!&urgeant St. Hartford, Conn. 
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Sereatjr Years nt bnmUem 

(OoKohiiied /rses 4M,) 
luentloff. The present type ot avtongtle! 
boliblii-ohangliiK loom waa the eSlgrowtlii 
of an Invention made by Jatsea, Hh 
throp, who Instead of foltowfng l^e ^dj 
(OeB of changing the shuttle fn order tOj 
renew the weft, conceived the Idea 
changing the bobbin In the shuttle suto-j 
matlcalty white the loom was la mtttlon. 
By April, 1S90, several looou were con¬ 
structed on these lines. The basic patent | 
for fllllug-changing looms was granted on 
June 2.3rd, 1891. Before this patent was 
Issued no one had ever antomatlcaUy j 
placed filling In a shuttle in a shuttle box 
of a loom and threaded the shuttle aute-j 
matlcally On the same date, Rhoades re- j 
celved a patent for sbuttle^cl^pglng me^- 
anlam, which applied the principle of the] 
weft fork for detectloo of the absence «fj 
the failure of filling and of an ejector 
the changing of a shuttle In which the| 
filling was exhausted. These patents con¬ 
stitute the foundation <a the uonopoly 
possessed by the Draper Company forj 
automatic fllUng-changlug looms. 

An early patent for automatic wett- 
reifienishiug looms, especially adapted for 
multi-colored weaving, was granted 
Wyman and Crimipton in 1898. These In-I 
venters were the first to use a loom con-1 
talnlng a series of shuttles under the oon-| 
trol of a pattern surface to proeent at a 
shed a shuttle haring a desired different j 
colored filling and an apparatus by which 
provide such shuttles antomatlcaUy 
with like filling, thus avoiding the stop- 
l>age of a loom when filUng is to be sup¬ 
plied to a shuttle; also having suitable de¬ 
vices to move poeltlvoly the filling feeder | 
having filling of different colors, so that 
the filling of the desired color may be pnt^ 
In poaltlcm to be rinnoved from the feeder 
and put Into a shuttle then In place 
receive It, 

1905-1915 

The nearer we come to the present day 
the more difficult It Is to pick ont 
ventlons of Importance. It Is tmposwlble 
ell at the birth of an Idea what I 
Its future development may be. And so| 
In listing the Inventions of 1906 to 1916, 
we shall undoubtedly leave out many In¬ 
ventions that may prove of highest conse¬ 
quence In years to come, and, on the 
other band, we may Include some that 
loom up rather large now, but which when 
viewed from the proper perspective of 
time, may prove to be not so Important] 
after all 

Many of the ret-ent Inventlona are re¬ 
ferred to in detail In the spectel articles in 
this issne, and to avoid repetition they 
will not be listed here, which will ac¬ 
count for the rather meager showing of| 
the following list 

Paper Pulp Improvapisnt* 

In the paiier pulp indnstry the past ten 
years have been marked by Important de¬ 
velopments: The rate and uniformity of| 
production have been increased especially 
by the use of tall magazine grinders, In¬ 
troduced from (lermany within the past 
three years. Grinders of the magazine 
type hold twelve cords of wood, which are 
sufficient to keep the stone engaged for 
a twelve-hour grinding period. The sup¬ 
ply of stone to the grinder box la regulated 
automatically by hydraulic presses operat- 
n each side of the stone, so that the 
grinding operation may be conMnned dur¬ 
ing an entire night shift without attention. 

In the United States the development 
of the paper Industry to Its present pro- 
(Kirtlons has taken place very rapidly. The 
Fourdrinler parts have been lengthened 
and widened until to-day paper machines 
are actually in operation whlcdi have 
width of 202 Inches and ar« capable of 
being speeded up to 700 feet a minute, 
against 90 inches of width and 200 feet a 
minute not so many years ago. IB Oer- 
many, prior to the outbreak war oeWo-J 
pript maohinm had been contracted tw 
to ran at a speeil of 1,00Q feet a mlauto. 
oadi being equipped with wires of 204% 
Incbee maximum width. The latrodac- 
tloa of scientific metheste and moa ngatt eftt 
to the paper industry has ratnilted In t«- 
duclng the coat of pape* nplrigUfirttenidilNIt 


the ttotoff pttoM ttf 

m per t«h 

Afttir ima 

tMp^t Ihe oewt^appit 'twpNfi' to 

a nohut were to, 

be printed «a faoMi ho ortritod Itop^Of 
meat was made toitll SehiT Wlw Wood 
totrodnoed rtdldatly new Moos. Otili of 
his first preoaea was tootoUed 111 the 
!of the New York JfferaM this year. Issiaad 
of drawing the paper through the preoh' 
a proceeding which stthjeoted tt to stralit 
and reduced the ^leed of printing for foar 
of breakage—Wood carried It along badUy 
without strain to the isriiitUig typos. The 
machine adjusts ItseU antomatteaHy to 
the peculterltlea of'the mrioas paper rOlle. 
so that breakages ore avoided and the 
amount of attention reqqlmd by t]ie proas 
la reduced to a m i o tan m a. The paper la 
handled to stream and asaemWed to a 
stogie stream made up of as asany thkik- 
nesses as the newtgiaprir to he printed has 
teavee. This combined stream Is then foUF 
ed, mri and deUrered. The rate of print¬ 
ing ta 80,000 an hoar (rii^iiaeB to thirty- 
two pages.) 

Altoongh Inventors bad gtom the neeto- 
paper office the rapid pytottog preos and 
type Casting sod oomposlog msriilMs, 
steceotyptog ransiosd aiamfft at Its start¬ 
ing poi^ one of the few aria stUl in toe 
realm of band labor. In 290A atmoCyp- 
tog was revolutiontaed by tba totrodoetten 
of Henry Wise Wood's “Aatoplate” ma- 
ebtne. This oonalats of a cssHwg mecItKR- 
un and a sertes of flnlsfalng mechantsimt 
I'blch automatically co-Opetate to one ma¬ 
chine to make casts and finish them. When 
make piateu of the oonventloiial 
haU-lnCh thlcknesa its speed is four llii- 
hibed plates a minute; but when the thlok- 
nees is but one quarter of an Inch eight 
plates a minute are easily obtained. A 
single machine does work that conld net 
bo so wril peifonaed by thirty-five men. 


One of the promising derelopmeato of 
the decade, but whose Importance It Is 
Irapooslble to gage thus tar has been toe 
use of the gyroscope In a great many 
widely different applications. Mr, Lotos 
Brennan, Inventor of the Brennan torpedo, 
devised a gyroscopic monorail, the car be¬ 
ing supported on the rail without any lat¬ 
eral guides, by the action of a pair of 
oppositely turning gyroaeopea. Thla re¬ 
newed interest In the previous InventloD (rf 
Schllck, who used a gyroeoope to keep a 
ship from rocking. Dr. H. AnschOts- 
Kfimpfe developed a gyroscopic compass 
to dlqitace the magnetic compaae, and this 
has been used with oonaidaraMe sooceoa to 
warships, particularly submarlnaa to 
which the compass Is tmtlreiy surrounded 
by a steel shell that acts as a shield for 
the magnetic needle and preveata It from 
being affected by the earth's mognstlsm. 
A gyroscopic Ktablllser for sertgilanea was 
developed by Sperry In this oountry. 


A proce« of dry galranlxtog or "sher- 
ardlsing” was dtocovered by Mr. Sbstaid 
Cowper-Cefies. By this process Iron oBd 
Bine can he coated with mstalllo atoo by 
the almpje operation of beddiilg the place 
In zlnc'dast In a drum and raiatog tte 
temperature of the nine dost to 800 or 60^ 
deg. Fahr., which la some 200 degress W 
the melting point of tosc. 1^. Bchoop 
of Zllrtcb Invented a method of e offriffff 
objects with metiU In which the metal jltt 
pulvertaed state was projoctod against the 
object by a Jkt of hlgb-preaaui* atoSOA- 
The object U thus borabarded with a ttgU 
of fine metallic parttoles, which at* Jlgn*- 
fled by the energy of the teupaet, Ahd 
soldered one to anotoar. 

In lOOT B. a. Acheamdlacoverad anstti- 
Od of producing deffeoctoatod ; 


There Were many ImpttiiwitoDta Ip l|a*^ 
ubanteol enltiteertog ariMte tfoto 
'ed to osr artteia on 
H. A, HomplJfey, a wril-kaeritt 
glneer, toventad all totoiAM.'hP 
water pwnp. In tote ptonp -tomte 
wto»pa*ta axie*|(t-4||Mt.«^ 

‘Tha aitotoffire mktttomM'i 

' ■' 1.;, M 
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T he evolution of the wheel shoe 

exhibits four definite phases: Metal, Solid Rubber, 
Pneumatic and Puncture-Proof Pneumatic. 

The history of the first three is universally known. 
The fourth, and greatest development, the production of 
the LEE PUNCTURE-PROOF PNEUMATIC TIRE, marks 

a gigantic forward stride into the future of motoring. It signifies the 
definite passing of ROAD TROUBLE while still preserving the inherent 
COMFORT advantages of the pneumatic principle. 

Furthermore, the elimination of puncture and blow-out naturally 

tends to Increase the MILEAGE of the tire. Still further 
e^iuipped to resist road friction Is the LEE tire by the use of 
“vanadium’* treated rubber. The effect of this exclusive LEE 
process is to toughen the rubber while at the same time toning 
and bracing up its natural resilience. 

Intensive HAND BUILDING with costly materials is yet an¬ 
other contributory cause to the great LEE effect—MORE HILE- 
k AGE. LEE tire construction is fully described in our free booklet. 

New milUon-doUsr LEE factory !■ now running day and night. Sale* 
of LEE Tire* have Increased over 600 per cent In the past two yean. 

NOTE—T\it LEE Tire is the only pnenmatic tire carrying a definite 
written guarantee of immunity from puncture under penalty of a ctah nfUtd 

WRITE FO% BOOKLET "t/' 
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’ Albert A. HopUiui. WItb u) Introducttoo by Henry ttUftlr 
pMOa 400 niueCretlooe 42 00 

"iuwi^’^jne.fnbU***. Weehtnrth Helbton, New Cllr 


t4id of a rotuun of mttor which 
the dual function of jMm and JiiniHkaat 
nud moves so aa to draw tn a <!i«ah 
tiiMtlble charge, to ooapreea thli OlhMfl'] 
lirevloiw to explosion, to permit 
idon to be carried on to 
Hure. and finally to exha«st. thd tlik«dni!b;| 
of cumbnetion. All ttwae aovamehta a^dj 
brought abont and oontToUed by chamw 
In the momentum which oooor aatuiMlty In] 
the column of water Itsetf. 

Nikola Tetda Invented a eteam torbthe, 
uhich depends for Its operatloa on the vie* 
coeity of eteem, acting upon a aeiise ofj 
flat metal disks narrowly spaced apart. 

OharlcK M Manly, who first sprang thto I 
prominence in connectlao With his worhj 
on the Langley aeropiaBB, developed 
hydraulic drive system that is a hydraollo 
means of controlling the speed of a motOr 
vehicle. A number of similar variable 
ei>eed gears were developed, one of them 
being used with great auocees for elerat> 
(ng or “pointing” the gnas of batUeshlpa, 

Mr David Roberta Invented the. cgtar* 
pillar tractor which could haul heavy gubs 
or other trailers over rough country. The 
creeping action of the caterpillar tractor 
euablee it to go over country that is cot 
up by gulllae and over sandy or marshy 
ground with equal facility. 

The decade was particularly marked for 
developments In Illumination, but this stth-1 
Ject is fully covered In a special article. 

In 1906 Hans Kusel succeeded in mak¬ 
ing filaments from the colloids of heavy | 
refractory metals such aa tungsten, vana¬ 
dium. etc. The fliameuts thus obtained 
when heated paee over to the metaUfasj 
state and form very 
threads of pure metal. Bfflclencles of one j 
watt were obtained. 

The rise of the moving picture industry 
made it important to obtain a safe film. 
In 1007 A. BIchengrUn conducted expefW 
mente with Becker and noutrom, which 
yielded acetyl-cellulose, known better by 
the trade name of cvlllte. Cellite is not| 
generally need as a material for photo- 
gra[flilc •films, but rasfitib-w w W W i in<p||fsgl( 1 



subelltute for celluloid for other tnduStriai 
purposes. 

The uoounerclal development of the 
phonograph In the poet tmi years has been 
almost es remarkable as that of the mov¬ 
ing picture Industry. 

Barly In the decade Parsons of turbine 
fame brought out bis “Buxetapbone, 
a device for augmenting talking machine 
sound reproduction by the use of com- 
pressed air, the air being admitted through 
a valve controlled by the needle, and 
hence taking the place of the reproducing 
diaphragm. 

In this decade, Thomas A. Bdlsoo com¬ 
pleted his storage battery in which nickel 
hydrate forms the active material of the 
(lositlve plate, and iron oxide of the nega¬ 
tive plate, while the electrolyt* consists of 
a solution of pure potassium hydrate 
(caustic potash) in distilled water. 

Fournier d'Albe Invented an aiqiaratus; 
known as the "optophone,” which renders 
light audible. This effect is accomplished 
by the twe of sdenlnm cells In an electiic 
circuit, oontaining a telephone. By its 
use a person totally blind may he able 
to locate a window or open bright light, 
and to dlacover readily the shadows of 
objects passing between him and the light 

The Rise of the AntomobUe 

{OoHelvded from poQt Stt.) 
everything before them. In the rear of the 
crowd of contestants was EHratik Dnryea 
with his American machine. No one had 
any idea that it would figure promiitentiy j 
ill tile race. For a long time Frank I>oryeaj 
was retardfsl by having to thread tils way] 
through the slower machtnee. One 
of the diatance had been traversed before] 
ho cleared the crowd. Then be put on full 
speed One after the other he passed tbej 
feet foreign cars, and when 
Brighton he sat down and waited naarly' 
an hour for his nearest competitor to 
come up. America led the WO^l But. 
tm Mr. Charles K. Dnryua has tersely put 
it. "Americans were set ready toe the 
automobile Oats too choapi." 

We must turn baek now tor __ 

and took Into the early hWiHiC'fl'ifHi'ttofl 


oi B<(ato«h 
ftWftBy priWto* 

TMitora long hgtore thtA' Mt tt 

natO about tbiit tbue -tiitit-,11^^'' 

battery bad davelpped ,to •» 

made it avaUaWe tor 

in 1696 an automobtia m«a irab bei(l';at 

the State Fair at ftwftdauea, 

Duryea gasoHno ear t||at»tl(tiMi tlWJtoid, 

but an electric oar huUt iijf A, U ^)f|ia 

toiiDwed tt cioaMy awft Wka 

second place at tM fiuyi W ga»lb«riJ||^ 

trie car entered by th(» 

and Uotor Compaity. iVlM ne^t.Taaf i^e 

Pops Manufacturing a 

twowsated idiaetoa, drlvaa Iwr aSudtclMIty. 

vnacBn 

to make a rm 

BlfriCrical Shew bald to IbdiMHi Squarb 
Garden, New Tovk. 

Betoniliig again bertha gaaoBaa vehk^. 
we -flbd Alesander WtotoB g atoat an^ve 
proatoter of publie laitohMt th the auto¬ 
mobile. Aa early as 1807 bt started o«t 
on a long-dlsUnce tour, attoaipttng to ran 
from Cleveland to New York city- The 
dUBcuMes of such a trip can mdy be real- 
lied when we eonalder ttat the roads In 
thoee days were tor wo»a than they are 
now and the motorcar waa by no maans 
a robust machtnn tt took Wlnton friun 
June 28th to August BTth to complete the 
trip. In 1901 Wlnton tried another ver)' 
ambitious tour, this time a tranacontinen- 
tal tour. After encountering almost in¬ 
superable dUBcnlttes, his tour finall) 
«|n^ In the sands of tht great dsaert 
through which be tound It Impoatdble to 
make bis way. In 1909 Wlnton suoceaded 
in driving across the continent Two 
>mlao.toade |he trip, namely. 


a Packard and an Oldentobile. The first 
beginning of automobile aMnutecturs Is 
claimed by Wlnton. who In 1806 built and 
sold tour motorcars. 

The first automObUe show In New York 
was held in 1809. Thle was really a Ucy- 
cle show', in which automobUes were In¬ 
cluded as a prominent feature. The next 
yeer the automobile had a show alt to 
Itself, and among the features of domestic 
manufacture were many steam nmchiiHsi 
and neveral etoctrics. 

Track racing raddenly became very 
I>opuIsr A notable contest was held at the 
mile track at Guttenberg. N. J. in 1000, 
where races were held between gasoline, 
electric, and steam vehicles. One of our 
photographs shows the start of a five-mile 
race between two Panbard and levassor 
machines, which waa won by A. C. Bost- 
wlck in the remarkable time of 7 minatee 
and 48Vi eeeonds, a stieed of ctoae to 8R 
miles per hoar In the ten-mile champtoa- 
shlp race the same two cart rac^, 1»t 
this time they had a Serioua eompetiter in 
an electric racing Car bnUt by A. L. Bllier. 
In these days we are not accMtomed to 
clasa electrics as radog antomobilea, but 
In that race the Biker machine romped 
away'Yrom the others and tod them by 
many yards at the first mile, when iiOtor- 
tnnately, a short-drcnlt diaaMed the'bat¬ 
teries and put the machine out of the rim- 
Ding. Boetwlck agaiti wok the tooe. ttts 
time was 16 mlnutea and it% aasoada, a 
speed of between 86 and 40 milea par 
boor. It to intereetlng to aota that, ^ 
gplto his early snoseoaes, Mr. Biker gban- 
doned the etootrto and bteaab <^rtat 
engineer of the- Loeomobils Oomtamyt 
whldi orlginaDy baBt atean Cikrt and 
finally abandoned atoam tat figi^llae. 

An omnlbua provid^ with |nuMWAl*Cr 
trie drive was eahildted to Y0W to ^ 
Automddto Show of 1686 toe «tiM»iailad 
tour-cyltoder PraokBit Iriia pwli 
ftaturt, fhibtlc to “ ‘ ^ 

ponalVe oar tvaa 1 
driven tmcfcbcaid. -r- „„ 
that year tba betolto'tollite;,fi^.# 
fttywutaags, ato> 









This Is To Be Taken Literally And 
Interests Every Car Owner! 

S O FAR as we can, leges enjoyed at your local Fisk Tires and for Courtesy 
dirough our Service Branch are to be found in every city and a Personal Interest in 
System, we will eliniinate where we are located. the requirements of all 

for any car owner all in- The Secret of the Success of the Fisk tire users, 
conveniences in the use 
of tires. 

If you use tires other than 
Fi^, we p>articularly invite 
you to stop in at one of 
our Branches the next 
time your tires need atten¬ 
tion and thereby inform 
yourself as to the substantial 
qualities of Fisk Service. 

To present Fi^ Users we 
would say that the privi- 

Fisk Tires Are An Extraordinary Buy 

Prices are Low. Tha« never was a time when Fisk Tires were 
better quality or gave more univosal satisfaction. This state¬ 
ment can be eaaly verified by inquiry among Fisk Tire users. 

The Fisk Rubber Company 

tod Htoie Office Chicopee Falls, Msiss. 

Fisk, Fires From AdL Dealen — Fbk Branches in ALL Principal Cities 


Tourists should send for a list of 
FiskBranch Addresses and Plan to 
tak^ advantage of our Service even 
though they may not use Fisk Tires. 

Service Policy is its uniformity. TTie 
Service is organized. There is noth¬ 
ing like it in the tire industry. We 
au’e building our business on an 
Established Reputation for Good 


Every car owner, regardless 
of what tire he may use, is 
welcome in any Fisk Branch. 
He will find there a spirit 
of accommodation which 

willaddmateri- - 

ally to his pleas- 
ure and con- 
venience when IHF 
his tires are in VHb 
need of atten- 
tionofanykind. 
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access to the front seats 
from the hack is afforded by- 
space between two front seats, 
making it possible to reach the 
seat beside the driver without 
going around the car 

Pierce -Ar row 


’OnTline as planned" 


YouTl be there if a BUDA motor 
drives your car. 

Whether you allow yourself time a-plenty, 
or, in a tight pinch, must "make it” in a hurry. 

To have a good motor is to be able to for¬ 
get it. Will you meet that appointment or 
catch that train? No doubt disturbs you ir 
you diTve a BUDA MOTOR. Our thirty- 
four years of striving for the best are behind 
your peace of mind. 

Say, “ Has it a BUDA MOTOR ? ” to the 
salesman when you buy your car (or truck). 

TWICE AS MANY BUDAS THIS ^ 

YEAR AS LAST proves thst our moat 
teUing mdvartiaement is the amtisfaction 
of the iteer. In Aprii, 1915. we sold 
TWO AND ONE-OALF TIMES 
aa metiy Buda Motor* to twice as 
mapy car and truck bttSders as in 
A^i, 1914. 


AwattrciAX Mt irnttlOea In dcwtutiftt ’ 
"we have cattflit up wltfa Kninoe, or tulj-' 
any rate, are cloee to her beeihau" 
AatiMaoblle Show that year Was t««j| 
elaborate. The houeyonnh iwlkltbr ^ 

pretty well dieporad ot the fliUHMl taW'I 
and was now well eataMtblMd. Mora at^' 
tentlon was paid to aatomobUe " 

which would render the cars amttaa^ 

In had weather. The motor was 
mlly placed In front, when It couMl sot 
air. The air-cooled motor with a taa 
proved a success. The transmlmlmt #B<I 
rear axles were provided with hfatl bear- 
IngH. The mechanism waa provided with 
mechanical lubrication. OarhtU^tera were 
rendered automatic The ose MT the Mg- 
neto was on the Increase, althoudb moot 
of the cars still used dry bstterlea, WheeJ 
steerln* became almoat universal. Slev* 
eral two-cycle three-QrUnder cars ap¬ 
peared Wood was rsplactmt wire for 
wheel apokes. Altogether the cars wert 
beginning to approach present standards. 

In l»06 people began to realise that 
they tieed not store their cars Sway for 
the winter, but could use them In.heavy 
snows The fonr-cyllndsr car was w«U 
eaUblished, and bevel drive displaced the 
chain almost entirely. The old bicycle 
wheel tubing disappeared and special 
girder construction was used in the frame¬ 
work <if the chassis. Special grades of 
steel were introduced. The coach bulldeta 
became active In Improving the design of 
the car bodies. The lump apark waa used 
almost entirely and the sliding transmis¬ 
sion was extensively employed. In 1906 
the multiple disk clutch came into promi¬ 
nence, and roller bearings on the rear 
axles began to be used. A great deal of 
attention was then paid to shock almorb- 
ers and rebound checking devices. The 
machines were provided with expanding 
foot-brakes and mnergency band-brakes, 
in 1907 the six-cylinder engine began to 
appear. Ix>w-tensioti Ignltton and alao the 
j chain drive were fast dying, 
i ; For the next few years there were no 
J startling changes In the antomobUe, but 
_ the liody design was greatly Improved. 
The low-prtoed car made Us appearance 
In 1000, and In 1910 we have the bloc 
c.v Under casting and a common tiae of left- 
hand drive The next year the Knight 
silent engine, an American Invention, 
nblcb had been taken abroad a few years 
Is'fore because It found little encourage- - 
inent here, was brought back again from 
i Kngland. where It had met with great 
and was Introduced In .American 
cars. This focused attention upon uotae 
In the common engine, and means were 
used for quieting even the i)opi)et t.vpe of 
engine 

By 1912 the fuel problem had heemne 
so serious owing to the Introduction of 
i Inferior grades of gasoline to meat the 
I enormous demands of motor users, that 

I ' mechanical means of starting the engine 
became alswlutely Imtwratlve. Suddenly a 
great many self-Htarters appeared—some 
electric, some pneumatic, some operated 
j by an explosive charge, and some by a me- 
ebantcal spring The following two years 
were marked by an Increasing use of elec¬ 
tricity in gasoUne-driven machines, for 
starting engines, shifting gears, operating 
horns, lighting the car, and so forth An 
attempt was made to Introduce the cycle- 
car Into this country, but so far the 
American public has not taken very kindly 
to this type of machine. 

This brings us down te the present year. 

In which the chief development Is the 
nuiltl-cylliider engine. The Cadillac Motor 
Car Oomi)any started the movement last 
fall with an eight-cylinder V-type engine, 
which Is proving so p<^lar that a nr“ ^ 
t>er of other manufacturers have Int 
dneed the elght-c> Under engine or are pin 
tilng t<i do so In the Immediate futu 
and now. Just us we are going to press, 
comes the iinnouiicement of the Pacttonl 
Motor Car Company of a twetve-cymK^r 
car or twin six 

In brief, Is the history of owe 
the most remarkable Industrial deV«lo|>- 
tgentH the world has ever sepn, au Indtfs* 
tfy which hi Imw than twenty, jrears btt» 
grown to be one of the most IgWoMtiit In 
ike oooiitry. Its inlhMiar 
Ih a score of other todnsttlsh,. 
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Use irf the Storage Battery 

A Story of Unusual Achievement 




** ■Mfn mA mmtmmmt •» 


D id you say you were not interested in storage 
batteries i Do you realize that not a day passes that 
a storage battery is not called upon to do some work 
for you? Lo^ at the illustrations on this page. Did you 
know dut storage batteries were a vital factor in all these 
applications of electricity? 

How much use could be made of water if there were no 
tanks, pails, buckets, etc., to hold it? A storage battery is to 
electricity what a receptacle is to water. 

In thij country storage battery” and The Electric 
Storage Battery Company” are inseparably associated. You 
can't think of one wimout thinking of the other, because for 
27 years this company has produced by far the greatest part 
of all the storage batteries manufactured in this country. 

Juft consider thie thought. If all the storage batteries made b> The 
Electric Storage Battery Company were auddeniy thrown out of aervice 
thia wIm^ country would be badly crippled. TTiink of conditions with 
the millions of BeU telephones out of service. Think of the electric 
lighting oompantee in New York, Chicago, Philadelphia, Boston and 
oAer urge cities without a reserve supply of electricity in cases of 
emergen^. Think of many of the railroads without signal apparatus 
with which to operate dieir trains. Think of submarines in the United 
Sum Navy without batteriee for their operation when submerged. 
Think of thousands of electric delivery wagons and trucks suddenly 
made uaelest. Think of hundreds of thousands of automobiles with¬ 
out batteriee for starting, lighting or ignition. 

And again, don’t get the idea that a storage battery is merely a 
wood or rubber receptacle containing platee irf lead immersed in dilute 
sulphunc acid. 

The big jobs and the imporaot onM that storage batteries are doing every 
boor of tha day prove that storage battery design and manufacture it of necessity 
a highly specialixed and developed art. Storage batteries are and hav 


espariencad storage battm manufacturer In this country. The trade-marked 
•>•>»«• end 'CbiorfhC Bccumuuitoc " are without doubt the 

moat valuwe storage battery trade marks in the country., 

Ellectrical engineers throughout the counuy know frUm long experience 
that theae names stand for scientific design and the highest quality of material. 

Although tha demands for new types of storage batteries have developed so 
rapidly, yet this Company hat always thoroughly tasted under actual service 
conditions each new desi gn of its batteries before allowing it to be put on the market. 
It bat not experimentad on its customers. The reputation of the Company has 
beau very carefully built up and maintained from year to year 

Aid beside designing and manufacturing storage batteries which have 
given the Company the leading position in the industry, it has also built up a 
large service organiration to as to most eflicientlT serve its customers in all paru 
of the country. This organiaation includes 15 Met Offices, 13 Battery Depots, 
Branch Conatruotlon and Oparating Departmenta and ovar 1000 Distributors. 
No battery user is far from a reliable source of Information 

If you art intemted In storage batteries, whether a small battery for your 
motor car or a large battery for your local electric lighting company, you can 
with the utmost conhdenoe take up the matter with this Company. 

Engineering co-operation, battery instructions, descriptlvs literature cover¬ 
ing batttriM for any partictilar tervice-^i are at your diipowd. Writs out office 
nearest you. 
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When ordering, (ay-Me^mn-HeaTy-or Ford 
Special—That’s afl yon have to know about 

ISoteae 

•* The Oil That*» Chan** 

It’s refined from Pure Pennsylvania Crude to prc^)eiiy 
lubricate an automobile engine—it does it—and raiders 
the engine 100% dficient. What more can an oil do? 
It has proved itself, thousands of users attest its suMriority, 
and one trial will convince the most skeptical. Ask your 
dealer. If be does not handle it, write us. We will 
either sell you direct or put you in touch with a dealer 
who does sell “ Tiolene." At least send for the book¬ 
let—**TKe Oil That’s 
Clean.*’—It’s not large, but _ 

it’s intoesting. Send now. ^ 

noNA OIL COMPANY 

nnCHAMTON NEW YORK 

A IbnHtJ ttrrOory opM h joihtn and dtalera V tt 


iMdSgll. Cmn 


>carH, and follovr this with a brief account ^ 
of what has been done In applying L 
trlflcatlon to steam railroads. , 


Tioiene in Sled Drum coo- 
taming 33 and 54 gaUoos 
for use m the private garage. 
The cleanest, cheapest, han¬ 
diest way to handle your oil. 
Inviable faucet for drawing 
oA the od as needed Con¬ 
venient m your motor boat 
house. Wiie to-day for 
pnc^ Look for the “Buli’i 
Eye" Sign along the road. 



It took twelve years to build this Car 

The building of this car with 1200 fewer parts, has 
been supervised by Capt. William Mitchell Lewis, 
pioneer in the automobile field, collaborating with 
M. B.enc Petard, celebrated French engineer. Into die 

Lewis “VT 

Monarch of /ho Stxoj 

has been built the experience'bought knowledge of tvveh/c years 
of automobile construction Kcad the speafications and see 
h^ much value can be built into an automobile to sell at $1600, 

Gear Shifting 

, ” ISS'in wb«l b»»* and Sa-ia un<J«r»lung resr ipnrm, 

by ClCCtnClty euy ndmg and comfon 00 eoontry roadi. SiX'cidmdCT 
Whan your Lawn Si« i. motor developi more horaepowar to the Coble loch ihao 
soAioadv^tha Maotatic any other automobile engine on the markcl. Reseivo 
OaS^ift. * gasolino supply—Stewart vacuum feed—Remy ttarter 

* ‘ SiTomberg new type carburetor — Siamveld nmi — 

JLTTW MaiawiK C«x Power tire pump - One'inan nlk mohair top —Tread 
^ u manufaewrad ^ ihe 56 inchei, tirei 36 X 4 — Crown fenden and ifKogrsI 
aluminum windihwld bracket and irntrument 
aquipmcMat SIH 00 axira board — a car of "claii" from radiator lo Mdl-hlfal, 

Let us have your name and address and we 
wiB tell you where you can see and ride in a 
g. Lewis “VI," also send you the Lewis catalog. 

L P. C. Motor Co., 75 Pvactne, Wit. 


•at high develtqanent of AnwrleWi ssh-lttye jWI^; 
ehioe tools 1* directly traceablo to the link, 
aatomoblle. Amertoan automobiles ito tnuata»d>ftitt(dtacr.' 
vaded Buropcau markets evtm Id time of tdlto fdoefe, is kt 

peace and proved to be a serious nm- ih* 4be wtpNilf J«yer *i shUlMl ! 
petitor, eepecUlly ihe toweai-prieed neH, to V«fy rii* dobdiff «« totonto Pto 
snd DOW our motor truoka sre pouring Onwsdtead oenaeottoBS em eHifitostodi 
Into war-toru Europe. Salfe movemeag bStog -derieei Idea tha 

A report tost iMued by the United eeeeatrie rod and s brit tosstth tCbis Sh^ 
Stotee Department Of Agriculture on Ibe tton also fives a dolek port ofMoitoa by 
motor vehicle reglstrstiims and reveRnes toe valve, 'nMiw hesV riUte «ea» have 
for iei4, shows that we have l.d9Qi.«84 martt. and are oomtof toto extewlv^ ilUS. 
antomobllea In service and 44,8W motor Economy of foel WMI wskw bteo 
trucks. There are 21,3SS msaufactucm’ stodled by toe leading engtown at toe 
snd dealers’ Uconsee and d27.]>7fi ownen’ world, among them belBg losqto Beattie, 
and chauffeurs' licenses. Isto looomottve sa|M«iat«n<toM of toeXon- 

d^ .ft BoatowetoOM (Ehgtead). 

,.uup.rua«»U«<™i8- 

(Conaludtd from pao< StS.) Wtoghod aboot 38 MuW OMBS 

Considerably over a billion passengetu of the fastest O Kpsu te kpldhi At that tbas. 
have been carried on this systom, through The -Oprlght oyUadto hi front of the 
a continuous stretch of years, without tbs smolMotack was h Jesdwitttr heatsr, 
loss of a single life. through Whlto ftto teduUtee Stoom was 

« __ fwte » dwtwttni; pump. This 

wMot was thus hnstofl to Mar toe boiling 
The purpose of the preeent artieVe la to W»S Md Hkmadlstely re¬ 
trace the principal ImproTOiaenta in toe tj,, jj* holtof Jto« Vl(to» ^f^^ 

steam locomotive during the past seventy ^ into too 

jears. and follow this with a brief account S^SrrWttng ttewE^to^ A pot- 
of what has been done In applying elec- ab* of this water woe tototo fPto d by the 
trlflcatlon to steam railroads. through t 

Beginning with the year 1845, we note roreharilng ohsmher in tbS mnolte box, 
that the locomotive engine had then iibove the 

reached a high degree of efficiency, but before It entered toe boiler, 

was still far from being an economical ^he Are box was divided transversely Into 
power plant W* sball, therefore. And ^ compartments by an Inclined water 
that during the period under notloe toe ^ce, each compartment tttvlng Its own 
efforts of engineers were to make the loco- grate, and ash pan. The rear, and 

motive more effletont hy Increasing Its eomportment was ontoed with p«- 

hauUug capacity and reducing the cost of ^^ 4,4 aad a eombustton ehamher 

foel and maintenance. Progress has thus nearty fllM with p«N 

been attained by studying the details sf Are hrteks. Urn gaww from toe 

feed-water heating, more or less perfect fnmsCe thus passed through the Ule 
combustion, variable steam cut-off, com- bridge, over toe hot toe In the froot fur- 
pounding, superheating, and mechanical ignited, passing through 

stoking, for, as life Is made up of details, jbe bricks in the combustion Chamber, and 
HO Is the locomotive engine. tience throngh the Auee. The writer has 

Fig 1 shows a typical locomotive of theee engtoea at work. Thsy hurnad 
seventy years ago. It was a wood-bnrnlng bltumlnone coal and consumed their 
- Rogers engine weighing about 18 tone and gnoke perfectly, showing a fuel econotoy 
was built for the Morris & Essex Rail- of over 15 per cent, 
road, now a pert of the Lackawanna Ral)> Dorlng the i>erlod nnder notloe, much 
road system. It had a peculUr double attenUon was given to balancing the re- 
valve gear with Independent cut-off. by elprooattog parta of <” locomotlvea. Many 
which the lap of the valvee could be designs were brought out, but only on* 

varied at will, with the object of econo- be uoUced here, and la lUuatratod In 

mixing steam; but the design was soon ^ ijjjIb was a fonr^ryllnder b e»s n cwl 
abandoned and the Stephenson link mo- the cranks beliig oppositely dls- 

tlon was adoiited For about flfty years H tvas designed hy Jtdin Haswell, a 

ihls vahe gear was in general use. but the British engineer, and was bnUt In 1861 
iiicreasliig Klxe of the ongliies Involved s the Austrian Bute Ballwaya This 
proportionate Increase In the weight of engine weighed about 84 tons and ran 
the double eccentrlCH and heavy links, so ^,tb remarkable steaillneaB. Although It 
that at high speeds the friction and re- ^ simple engine. It was the precursor 

sistance were enormoua A further objec- jhe modern four-cylinder balanced loco- 

tlon was that the link connecting the two motive; but before this latter engine came 
eccentrics, moving through wide angles, mg Aeld, a number of two- and three- 
caused the bloek to sUp in the link, pro- cylinder compound engines were tried, 
during dlstortwl and lost motions. For Tketc Were efflclant uhtll toe time came 
these and other reasons. It has ceased to slae Of the tow-pressure 

become a desirable valve gear. cylinders made', tote# top large for the 

About Afteen .veers ago the Walschaerts clearance UiUta of pMttWiua, bridges, and 
gear came Into use In the United States, tunnels. Fonr-CyM^ljh^ compounds, with 
This motion, while reUlnlng the link, die- all the cylinders oStid^ toe frames, were 
pensed with one I'ccentrlc, and could be mibject to the same limits; and so, about 
placed outside the frame*, giving easy ac- Afteen years ago, this class of engine, 
cess to the parts. Also, the link being baviii|‘ a different arrangement of cylln- 
plvoted t.) a flxeil center, there I* not So deni, came Into use. A notable example 
much Blip and lost motiou as in the Ste- of this derigu 1* a Fnnch exprtss looemo- 
pbenaon gear An exhaustive article on utc, whlOh began sendee on toe Ohemtn 
this valve motiou wUl be found In toe do E’er da Nord live fsars aga It hauls 
Bciewtific Ammioaw SrmxuwiT of of the fsstMt tralna In the world 
March 27th, 1009. tad, with the tender, wptgln IBSik tone. 

In recent year* some Improved valve The cranks,are bolaatod, With the'hlfhi 
geors have been Introduced to still fur- pressure Cylinders outsMe and the. low- 
ther rumeily the evils of radial motion, pf^psaure cyUndert Inglde the frames. The 
Two examples are Illustrated hereWtlh. s^egm Is snperiiqitori and the toe) la fed 
Fig 5 shows the Baker valve motMi. by a moohanlcal stpker. This tom ss^dM 
which dlsiieiises with links and slidiug was Illustrated In toe Bonurrmo AtelW- 
blocbs, and substitutes a bell crank lever, oak of'Deoember hmr, IPxl 
a radius bar and a yoke. The movement Another class ol coapound towawtlve 
Is derived from the cross-bead and the has all the cylinders outstde tjhe ffamte- 
eccentric crank. The Cross-head aorwr This aysteip Is a fWtiUe of to« Ifalkd 6 n- 
tbe valve the amount of the lap and load gtoe. which came In aboot rite ywto ISSto 
each way, and toe ecrnttrlc crank glvea The, tetest exnmjde to QhtetffitaA Ik 11 ^ 

. toe remainder of the movument. The op- 7, which shows iSte hMTlWIt WM 
eration gives a quick opening Of toe port poWrijlUl locomotiva ^ ‘ ID , 

by toe valve, and no Incrowted ptvNiplitelB- toC«W 'tuAn 

Sion as the ent-off Is toortooCd-4 gMOt '^nflirr «riilpQ|’lr!) 

advantage In high speedy angHte Mri’ltjd' 

rig. 4 mustratee toe Southen lowcOo, 





If it isn't an Eastman, it isn't a Kodak. 

The No. 1 Autographic 
KODAK, special 



Small enough to go in your 
pocket— convenie^^fy. 

Good enough to do any 
work that any hand camera 
will diO— satisfactorily. 


SPEED. The Shutter has a speed of 1/300 of a second and slower controllable 
speeds to one second—also Has the time and bulb actions, and is large enough to give 
the full benefit of the anastigmat lenses with which the camera is listed. 

QUALITY. All the way through the No. i Autographic Kodak Special has that 
mechanical precision, that nicety of adjustment and finish that gives the distinction of “class”. 

SIZE. The pictures are 2 x 3^ inches; the camera measures but x 3 3 /^ x 

inches, in spite of the fact that its equipment provides for anastigmat lenses of the 
highest speed. 

AUTOGRAPHIC. It is “autographic”, of course. All the folding Kodaks now 
are. You can date and title the negative easily and permanently at the time you 
make the exposure. 

SIMPLICITY. Effective as it is, the Kodak Idea, Simplicity, has not for one 
moment been lost sight of, there are no complications. The No. i Autographic 
Kodak, Special^ 'the refinements that appeal to the expert—to the beginner it 
offers no confusing technicalities. 

THE PRICE. 

No. i Autographic Kodak Special, with Zeiss-Kodak Anastigmat lens, /6.3, - - $45.00 

Do., with Cooke Kodak Anastigmat lens, /d.-L.36.00 

Do., with Zeiss-Tcssar, Series Ic lens, /C4,5,.56.00 


All Kodak Dealers'. 


..|;ASTMAN KODAK COMPANY, Rochester, N. Y., I'h Kodak City. 







Truck Tires Free 

Unless the 1915 Goodyear S-V 
Outwears Any Other 

Here is an oifer fvhich Truck users cannot 
afford to neglect. It will settle for you, with* 
out any risk, the entire Truck Tire question. 

For three months—April, May and June— 
this amazing warrant goes with every S-V Truck 
Tire put on under these conditions : 


Every Penny Back 

Equip oppocite wh«elt, at the tame time, 
one vrith a Goodyear S-V, one with any 
other standard make tire of like rated size, 
bought in the open mafket. 

If the Goodyear S-V fails to cost less per 
mile than the other, we will return you its 
full purchase price, making the S-V free. 


Mark that—no partial rebate, no mileage 
adjustment, no replacement. The tire that 
fails is FREE. Get this guarantee in writing 
when you buy the tires. 

Never Such a Warrant 


Never before has Huch a war- lem We built 29 types before 
rant been given on any class of arriving at this one. 

tire. If widely accepted, it means We built 74 models of this 
with U8 a miilion-dollar stake 8-V type before we attained 
It IS given without reservation this perfection, 
against any tiro m the field It We give you i 
covers accidents as well as wear pared with others 


Numerous makn 


We give you in it, as com¬ 
pared with others, 20 per cent 
more available tread rubber. 
The shape ends bulging, 


build tires as good as the Good- breaking or excessive grind 
year 8-V. Ijet us stop arguing The coininmnd minimises 


in print and m person I^el us 
compare them 
on opposite 
wheels. We have ^ 
done that al- ^fOOD 
ready, under d 

every condition S-V Tri 

Over 6,000 8-V --- 

tires were tested 
out on trucks before we iiiiulc 
this offer. We know to a cer¬ 
tainty the results you'll get, 
barring accidents. 

We have worked for eight 
years on this Truck Tire prob- 


S-V Truck Tires 


The tire can’t 

- creep, as we 

press it on at 
rwj Ap a minimum of 
.»,000 ^und.. 
It can t sepa- 
lires rate, for the 
-tread, the back¬ 
ing and the nm 
welded into lasting union. 

}(> to a Goodyear Distributor 
ask our local branch where 
can get this warrant on the 
St S-V tire Accept it while 
offer lasts , 


THE dOODYEAR TIRE A RUBBER CO., D«k 132, Akron, O. 

kimkart of Co«dr«ir Autotnobil* TirM 
W« MUwUMiiuMt, BiMh, CuUm, PaoMlK mi OlW •( Ti«A Tin* 




. ^ road aad was fuHr daaorliiad In tbw ttenW-' ' ' 

nrjc AMsaicAN of Jana IStta, m4. ft ^ ... 
a feed-water heater, a Are brick afeiC «' '' ^ 

•Bperbeater, and a OMCbanlcal ^ 

llieiie last two tuproretiMiita lue« • Itenwaf'Ki lt 

wore than any other* to Jnereaae 8» U iff 5 

flclette.v and output of the ateaw loeoagi- jtaw York, N«r Eiat*a A hISuft- 

rtie. thereb} helping U to retain i« 8>aoe ford .M m m 

i„ K!r*il2£‘/S51,;::; *» ,11 S 

motor. B.V superheating the ateam. ejflto- uoofeart .. «# ikf M 

der e<m(1ei»Mitlai] la reduced, and the lo- Badw atat« . 'tO 'i|t M 

creased toluoae of anperheated afeam re- Pru«»tan State . 1* * 18 

suits in more work beU« perfarm^tritt ^ « 

tli(* qunntity of water. Rupei^Deaniig MountaJn .. 46 \4i 11 

in not new About Hie year MOie Atp* .. at 4» ifl 

Krttlsh-lnillt locomotlvea worked rntcce**- nintifna ron^aal ar AaweofW awctoa 
fulU with smokeAiox aoperheatera. fianrte*. ' 

111 the matter of coal consumptlod, York Ceatral.',... W ^ 47 

when we consider that the fireman OC * ^ ‘ " *' ’^ ' iw ^ *f 

modern locomotive has to ahorel coal Into Waht saM* a gaaiiiHn 7i MO 

the fire liox at the rate of about 8,800 *terk. W«a«a«i*r''A Yka- 

puunda an boor, or 100 pounds per mta* w — .. !• W 

ute. 1, is oTUlent tlwt on the W » 

motives hand firing la Impractical. Tha rMiaan SdgMoa A .fiMth 

Erie engine (Big. 7) is efiVtlppod with a CoMt . ao «0 

Street tnechanlcol atoker, which la illoa- PaHa-OrteMi* . 14 W il 

tinted In Ftg. a It consists eawentUlly trf OhIedWf ... IT « 

a screw conveyor for passing coal from Um u »e PemsMtM 

the tender to the loe^ve, an ^a^ ^ 80 » » 

for raising It to a point above H»e fira 90 4o 

door, a system tor regnisting Its deUvary caaadtui PaefSc . so 4$ 4 

to the fire lira, and a dlstrthutlng ayatem CMeaao, Mll««ak«w A l^t 

for spreading It over the grate- O^r -k M 

hundred of theae atokem are now in auc- g,rt»s VMmsI .. . . M id* SO 

cesaful nse, increartng the earning power swetha aute. W as IS 

of the locomotive from 10 to 20 per cent. IHwsWa* fitata . Si 114 44 

In the year emied June 80th. IfiU. tlm « « S 

steam rallwa.v* of the Enlted States spent.. . . 

over 11200,000,000 for locomotive fuel; and * ** ^*'*** 

the cost of fuel Is Increasing. Experi- The clectrlfloattod of the New York, Ntew 
uient* conducted during the post year Haven A Hartford Haiiraad haa been eom- 
Imve demonstrated that pulverised cool la plated through to New Baven, covering a 
the coming fuel; for. even with low grade* distance, lacladlng the New York Cmtral 
of coal—now considered useleoe—practl- Wne, Woodlawn io N*W York, <rf about 
colly perfect cumbtwtion with absence of 78 mllee. The pamenger aervlae ta oper- 
smoke has thus been obtained. Thia new ated by means of lOtMon looonwttves, 
s.t8tem should open the way for a marked which are rated at 1,000 coatlnnoua horse- 
reduction in expenditures for fuel on power each. For light trains a single toeo- 
rellwaya motive la used, and two for through heavy 

^ , m. B 1, j exprees trains, which, together, in hgtMtig 

EUmrlfyiag Staus RaUroada. ^ fll^eiop 

It was inevitable, In view of the suceeas j bors4epower. 

of the trolley car. that electric tracUon Altenmtlng l8,B00-volt current U dweb 
should ultimately be applied to ateam rail- transmitted through an oroikead 

roada. The first main Hue ateam railroad ^ jn operatian a 

In this country to make use of electric freight service, the engine 

traction was the BalHmore & dhlo Itall- tone, and U capable 

road, which as far back as IHOtt built aevelojHng momeotariiy a tractive «rf- 
some iKiwcrful lOO-ton electric bawraotlves pound* and a eontloBowi 

for hauling Its tralus through the Belt of 12,000 pounda These are geared 

Line tunnel nt Baltimore. Following this io4,(yBotiv*B of 1,400 horae-power each, de- 
<iime the ele<-trlflcatlon of the Valtelllnu » 10*4 of l.«)0 ton* In 

line In Italy. By far the most ambitious gorrlce at 38 mllee an hour. Two 

attempt at the time It was Inaugurated, to tocomoHrea cowpied up can hike 




apply electric traction on a large scale to care of a trailing tonnage aveiugtai from 
a great railroad system was tlie electrlfl- 

cation of the terminal and auburban lines ’ ^ comparative flguree of eeat 

on two of the m.«t Imimrtant rallroods In „pa„tlon have been publlahed by whh* 


America, namely, tue new lora v.enir»i to 3^4^ of the relative economic efikfiency 
and the New York, New Haven A Hart- direct and alternating oyeUma aa 

ford Rallr.«dH Each of these Is a four- indicated for steam road ejeotrlflaa- 

track road aiwl each handles an extremely tio„. The preralUng opinion is that the 
hepv, servlro. Both Installations were p^feroble for feWalUtl 

forced uis.n the com|sinles by legislative *„in,rban aervlce and the altantatteg 
actlon-the result of a aerioua collision In long-tUatanoe work, 

the tunnel leading Into the Grand ,,, ^ dlrotshoaiv 

Oeutrul Terminal Station, New York, however, has made Uia latter 

The New York Teutral rosd la operated , competitor of the alternatlii* WW- 

ou the direct-current ayatem, and that long-dUtance through serrloa. 

of the New Haven Railroad by the ^ 

alternating system The New York Cen- . 

tral none covers 62.6 miles of road, 266 >••*» Of UTU WHBIOWraif 

miles of track, and employs 68 loco- (OoiwteSs* from p*o« 48*.) 

motives. Tlie New York, New Haxen A Bristol. England, is a motto In Latin, wMch 
Hartford Company has over 100 mllea translated wo^ road, "It la dtAmtit to 
of road electrified, 006 mite* of track, in- build a highway through the air." |b an- 
clueUe of yards and st^nga, the system other chapter of thtolsane WellboWhAkrth* 
Ixdng oiieratcd by 100 electric locom^vea, aubweiiumt devekimacpt of th* atsal h»dw- 
The progress of the electrification of try made H poaatbta to buMd W^WWAya 
steam rwids throughout ■Yhe world 1* thropgh the air Oft a $atA9 <rf 
shown In the table from a bulletin of undreamed of by mv fftthtrs, 
the Fiilted Htates Cenaua Biiroau of lim, Itmit howem, to ttue laoitll of MiliaA 
which Is pulillslicd herowtth. The lateat or at Itoai to to* Mgth Of ton 
direct-current locomotiv* need on th« St*w span in bridge*, aj4' twa 
York Central in expreto iMiwetigier aervib*, Whan it 'earn* fo ^ iJihaMilih 
which Is an improveiaaiit ttihm to* ‘Oha dimcit anhtokmi aato^jd 

shown in our illutrtra^ ha*'* lomd of with New 

AO mll*a an hour, drawing a JOtWUm fc*. A iVaat aaai>Mlktint' 

train. The com]6eto wri|h^ „'tfIAt»- Of .to*t > 

ftootiro la 182 tons, th« 'wtll' la *«», 

86,006 ponndH. The wWltokt'’ 

Is a apectal type of ttadiW-atoatoiA! 
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]Mk»« Ilian 10,000 
Eight-Cylinder Cadillacs 
are im>w in the hands of us^s 

and dealers have placed 


orders for 10,000 more 



HUB CAT 

or TKX CAOIULAC "KKIHT' 


V^ORE than tan thousand Cadillac ‘’Eights” 
are now in the hands of users. 

Dealers can see a demand ahead so great that 
they have placed orders for ten thousand more. 
Figures so large-^nvdving a sum money so 
vast—point irresistibly to one conclusion. 

The conclusion u that the usual large Cadillac 
clientele has been enormously augmented by 
this Cadillac “Eight.” 

The demand is not merely the normal Cadillac 
growth, but it is the opening up of the new spheres 
^ influence, and an inrush of new C^illac 
admirers and enthusiasts. 

It has assumed the proportions of a national 
movement, at least among those who own, or 
wish to own high grade cars. 

This excess over normal comes from many 
sources but it is chiefly made up: 

First, of the great number who are glad to pay 
more for the Cadillac because of the Cadillac 
"Eight” advantages, and 

Second, a very great number who are glad to 
pay less for the same excellent and satisfying 
reason 

It is frequently said that no company, other 
than the Cadillac, could have won such immedi¬ 
ate and universal acceptance for any principle 
representing so wide a departure from conven¬ 
tional practice. 

And it would seem that there is verification of 
this in the attitude of the two classes of buyers 
just mentioned. 

Those who are willing to pay more, and those 
who are glad to pay less, accept the Cadillac 
”^ht” with eoual eagerness—because of the 
performance of the car itself and because of the 
reputation of its maker for producing only that 
which it knows to be right. 

They are no more insistent on a "demonstra¬ 
tion’’ than old Cadillac owners—^though it is only 
fair to say that a drive of but short duration 
immensely increases their enthusiasm 

This latter experience arouses even the most 
phlegmatic and non-committal. 

The reports which they csirry home, and to their 
clubs and to their places of business, largely 

Styles and 

StanSsrd 8*v«n pMSsnger c«r, Fiv* pMn 
LAnaaeUt Coup*. $2500. Five pMa«ng'«i 
Limoiwln*, $3450. Prie* 


explain why Cadillac dealers have ordered ten 
thousand more of these cars 

Has the full wonder of this demand been home 
in upon you? 

Have you thought of it in the light of the fact 
that the Cadillac is not a "low-pnced” car,—as 
the term is commonly used? 

The huge volume attained by cars of low price is 
a wonderful thmg in itself—a sort of economic 
phenomenon. 

But is it not much more wonderful that a high 
grade car should command such a market as 
this Elight-Cylinder Cadillac has won? 

There is no other situation at all like it in the 
automobile industry. 

It is not merely a figure of speech to say that the 
Cadillac "Eight” stands alone 

It does stand alone—absolutely and unapproach¬ 
ably alone—in point of performance. 

It likewise stands alone in point of demand wd 
of sales among high grade cars. 

And, of course, it would not be so, if it ought not 
be so 

As you ascend in the scale of pnees, the number 
of those sble to purchase grows fewer 

If the Cadillac "Eight” had not preserved every 
Cadillac tradition and added new and potent 
powers of attraction—this great market would 
simply not be here 

There would not be and could not be the marked 
dispant^ in volume between the Cadillac 
’’Eight’ and those immediately above and below 
it in price 

It IS a sort of a re-adjustment of the national 
view-point—a re-alignment of buyers—some 
leaving one held, and some leaving another, and 
most of them concentrating on the Cadillac 

Thus far we have found no one who has ridden 
m the Cadillac "Elight" who does not say that 
this IS precisely as it should be 

With the Eight-Cylinder Cadillac performing in 
ways distinctly its own, performing in ways 
which have heretofore been believed impossible 
in any car, there is nothing strange in the fact 
that dealers recognize that the visible demand 
IS not yet half satisfied 

Prices 

ingsr Salon and Roadster, $1975 
Sedan, $li00. Seven passenger 
I K O B Detroit 























| tra«a^ Mm ite «bMnd» vt 

«)t4 ditAwM. itointBd to « ^ |j|^':<j(Me^^ 

liw m* protoltm. 

oncnted tiwp«i». ttw » 5»)» 

eftr(]<»4. at tout for m» tteW mm wu. 

the Penneylvanla^Kall^d JJtt two HmwkwlnKy 

llw ^el. whUb wae hottt by 

the Hodson & iiunto too ^ ^ 

pany burrowed beneath the eame irmt erf «h»j«kiZ^ 

waterway with lt« four separate tonnala. dredyw, 

The Pennajlrania croiwed the East Hlver ^^P*’ ’''bfch ia»od,1>tli* 

I- with four tunnels and the New Totk anh* the shell and tlwtW^ tWfob '1^ ■^fo 

^ way drove teneath the same rivef with aattle to the desired teerfU 'TO^'WOht’to- 
* Its two tubes connecting Its eystam with portant use of the pnd«mtl^<eifteibb'la 
Brooklyn. the porlod from 1^ to InNO MM the Mn- 

If these great works were rendered op- strjKJtton of the hiaoMfa pfon for the 
eratlvelj successfnl by the developia»t Forth River Bridge. Tbe td^tedm /•(eae 
of electric traction, they were rendered hotlt with a double ab^ Mkd peoVlted 
construcrionally possible by the develop- with a mnsalve cuttlDg edge at the paHm- 
ment, many a decade before this, of an eter of the outer shell, At a aoltabM dts> 
ingenious excavating devlco known as the tanCK above the bottoaii '* tham beavtjy' 
Greathead shield, the credit for the devsi- tfQgaed steel roof wa« prostAed, and **«>m 
opment of which should be divided aiqooA this ahafts provided With atr lotMa lai t*> 
several Inventors. tli, aWffooe. one of them {Mtag «sa« for 

The fundamental difficulty In drlvin* a the ehtninee and eittt dftt* working ewijw. 
tunnel beneath an estuary or river, and ^ aryt«i, far the of the httca' 

therefore through material which la more voted rock and other material, 
or lose fluid, lies In the fact that means mrtenalve «a* of paenmatlc 

must bo taken for preventing the Inflow calaaoos has ocennred In dm iity ot New 
of the material to the heading of the tun- york, In preparing the fonndationa *rf 
nel whUo It is open for excavation work. tbe tallest bnUdlnga In the world. 

The use of pneumatic pressure, together ifomhattan Island consMts of 

with a shield of the general cross-section rock of very Irregular eoftfour, 

of the tunnel provided with a cutting edge, overlaid with river sand; the depth to 
solved the problem Credit for the Incep- joek varying from a few feet to tw«“hfnn- 
tlon of this method goes to (hat many- jp^d fact and over. With the tntrodne- 
sided and brlWant Krench-Rngllsh engl- tion of the skeleton-steel frame bnildlMg, 
neer. Sir M. I BruneL He secured his weight of the superstructure was ewn- 
flrst patent for a tunneling shield In sub- oeutrated at certain defined points over 
aqueous material In 1818 and used it In (jjg whole area covered by the bulMitur. 
building the first tunnel under the Thames ppp^ring the foundatJona poeumatlc 

I River, Ixtndon. Brunei’s shield was caissons ars sunk through the aaud 
rectangular, but in 1806 Peter W Bar- „ bearing apoB solid rock, the caissons 
I low, an English engineer, patented In Eng- hcl^g ^11*4 subsequently with ooocreto up 
I land a method which employed a circular j^vd the footing of the steel c<8- 

shleld with a cast-iron lining of the com- ^ouu^ The building laws allow a maxl- 
pleted tunnel back of the shield Four 15 teua per aquare toot, atwl 

years latex be was associated with another „pcn this loadiog It has been potmihle. 
English engineer, James Henry Great- without exceeding the limit, to «ect bulld- 
h«-ad.ln bnlUllng a tunnel under the Tower to unprecedented height Tim mod- 
«f London, l.SH) feet long and 7 feet In gteel botldlng, especially In the later 

- diameter, which was completed In less ,, absolutely fireproof, the oolumiw, 

than a year, a renwrkable record at that „,e fl,)or beams and all the main steel 
time for work of this character. In 1860 gtructural work being Incased In term 
Alfred Ely Beach patented a method of potta or some other ftre-reslstlng material 
using hydraulic rams abutting against the t^c outer walls and Interior partitkius 
lining of the completed tuimel for pushing carried by the steel framework, and 
the shield forward into the undisturbed this has made It possible to avoid the ac- 
materlal later and most Imixirtant de- cumulation of pressure sfui cooseqaent 
veloproent of subaqueous work was that thickening ot the lowM* waito, wblA were 
used in the ooiupletlun of the downtown nnaroidable In the tall bulldtoga that pre¬ 
tunnels of the Hudson Terminal tubes the age of steel construetton. Had 

This was the dlsplacomont method by jt not been for the Introduction of the 
whteh. Instead of pennltriug the material devator, the towering nfflee buildings pf 
to enter the tube through the shield for jh* present day would have bwm Imprac- 
removal through its apiwoaches. the shield acable, but with their totroduetlon and 
was pushed bodily forward, the fluid ma- Rnbeequent Improvement, and notably be- 
terlal flowing around the tube as It pro ^ the high speed at which they are 

gresfWHl rnn there Is no limit, ao far as aoeessl- 

The general public Is so thoroughly fa- Mllty Is comemed, to the height to which 
miliar with the engineering features of „keleton-Bteel buildings may be carried, 
the subway work which Is being curried The two loftiest structures of this kind 
on in Its midst that It calls for no detailed me world are the tower of the Bletro 
descripUon here. 'Phe excavation is now poUtan Life BulkUng, which la TOO toet In 
.isually done by cut-and-cover work. In height, and the T8»-toot towar of the 
which the street pavement is replaced by Woolworth Building, wttMk la tbs hliAMWt 
timber roofing supported on heavy timber- office building In the (vorM. apd ritoWgh- 
Ing, over which the street traffic passes eat structure otjmy kfod with the WOep- 
whllc the work of egcavaUun Is carried tion of the BUfol Toww. The JSirtnre 
on below. In the earlier subways, the Umltttlons of tall bolMliiga w4U be Am to 
roof was supported on steel columns and ,^*9, restriction rather than te any In- 
steel floor beams, arches U-lng thrown In herent structural Al^ltlea Borne fears 
between the floor beama The lateet gjo the Soaimno AMiaioAW Mqaestod 
meth^ Is to make the tunnel lining of ^ to prepare ptauis, ahowliig to 

monolithic reinforced concrete-a cheaper ^hat height a building might te eaWtod 
and more rapid method of construction. without exceeding the unit presnnt.of 1ft 

Feumkiion Work e>4 tbo tons per square foot, and it waa W»d 

The method of building deep found.- ******* 

0,™i««,«to .«a, mto- snzisz 

rial as Is water-bearing, by means of the ^ tSSS 

pneumatic caisson was watt estahttshed *_ - 

by the year 1845. Credit for the first nee *®^**>“ ndgbt b|o«r % 

of pneumatic preesnre in hnlldlng toon- ___ ... ' Ia 

datlons is given to Smeaton^by that graat in?gn w| «l 

work, Ludwig DanttstaMftgr^ *‘01i®(«l!rtofr ' ^ /'*'/ ’ 

leal Handbook of Nattinl Ikifieooo ahd 

Tecbnology.’’ This author Ntatee that lb vaJhi^n of T|t(lBni|i’ntb‘ t(f‘']|^i[(r'|g|)(i»iwn 
1778 ftneatou sank the foundatiMu for a wtea’expMMdto’B^" 
bridge at Hexam. Norri>ttaheilbiid» ^ tbe 11%e aagt 'Mag' 
nee m: oomprewwd air. IngWb MNrmA fOte 

engineer, Trlger. made age ojt ill» jbep.. ^ 

jmatlc caiseon for. drivisf 


j-a asutsMivnttr ***ss't ssit 
tsr s ■Msk*, kst losks up ^our 


£!: 

llsl*. 

Snii^'wwL. 

J^ffirfUsskss 

MrRssfi.f 


J-Mt««sl 
R e a dy Rsafkii 


The number of J-M Roofe this con- 
tractor bsB put on in Qrssn Bay 
shows that iulka bsUsvs what bs 
sa3ts 

J-M Responsibility is a Johns-Man- 
ville business principle. 

I The pricticsl applicstion of this principle to you and 
i to your J-M Roof is provided In a new feature of 
our service known as 

J-M Roof Registration 

When you register your J-M Roof with ua you say: 

“ Hare is my roof, look after it for ms " We can— 
and will—do just exactly that, for there ere enough 
of as to do It We cover the conUnent 
You do your part when you take J-M Roofings on 


JJd Aeheetee ftoofone are eummed ead eppreved 
by Underwritm’ Lebmtonae aader tbe dmelion 
ef Ike Ne t tee i^ e l Board of fire Undenrr U ete. 

Write ue ebout the building you wish to roof Our roofing 
I ex^ienee goee^ beck flfty yeere, m all klnd^f buildings, 

send you Boofing Lftereture of value. 

H. W. JOHNS-MANVILLE CO. 


Kwott IfidiafiiigUit ICivauira* O 
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You on make tnepahou indoor, if you uee 
I Oiaflfx Cemen This picture was made 
indoor, with the shutter tel at 1-35 of a 
MTond The nepelir* had plenty of ex 
poaurr. and the shuller operated fait enni^h 


No camera equal, the Craflex lor high 
ipeed photography In ihw picture both I *SiSt 

the auiomobile and biplane were going at a 
very high rate of speed This made ii 
neceeaary to kI the ihulier at 1 1000 of 
aaoond to get a picture that wa, clear and 





f’hoiograph, in the deep wood, or in i 
diade offer many difhculiies to thoM w 
are not equipped with a Crafiex Camei 
With the Grsflex you can make piclui 
under light condition, that make phou 
raphs impoaeiUe with jmeni, of (he imi 


With the Craflex Camera you can make fg[x»urea 
of any duration from "umc" to 1-1000 of a 
second Youaee the image on the fociwngKreen, 
r^ aide up, the »«t it «tU appear m the fimditd 
pnni, MfUitiu ittttOM/ of rxpoturt 


FGLME8 A ftfJIWING DIVISION 









nent of Progress 


■' ‘ .1 


X~-A a V. OMtrie Iniilt 1901. 
OmM* itutor yialoai dvlr*. Notf the 
Is Irest ssX tlw rWattretreruXe 


THE 

G.V. ELECTRIC TRUCK 

^I ''HE “Scientific American” has recorded no more 
interesting phase of industrial progress than the 
growth of Motor Transportation, A decade or so has 
seen the dty truck horse superseded by a trackless ma- 



7 5-ton G V Mercedex (^••uline) 
Truck The United Dreaxed Beef Co d|>- 
erete 28 G V Trucka 25 Electric end 3 
Gee The letter for the lonil fast hauls 


i' 

1 chine, A few years have modified our entire system of 
handling merchandise, at least in the larger cities. 


. 


And in this march of progress, in this inevitable working of 


UST*' 

. 


economic law, the Electric Truck—and especially the G. V. 


11 ' ^ 


Electric truck—has had an important part. It was the pioneer— 
the irst motor competitor of the city horse. 


mi' 

i..., ' . ^ 

A glanc« at the illustrations will show, in part, the evolution of the G V 
j Eiectric. It was a trucking factor before the two cylinder automobile was 1 




Sin^ >i«tor Amx, Me*. 
wiA (tu triMlt (kowf. 


efficient. In Bpite of the lioutation* of early design and power plant—in spite 
of prejudice and competition—it ha* steadily forged ahead. Today there are 
nearly 2,000 General Vehicle Etectrics in daily service m New York City alone 
This is more than 25% of all truck* employed in the city. G V. Electrics are 
operating in 42 of the 48 states and 9 foreign countries. 

A Growing Confidence in Electric Delivery 




»-G. V. ElMtri* Inuk 1902. DoubU 
ststeraMm Aim IHsia ba«ri<>9*. Rislit 
(ifU btwr (Mcrisg MiImiH 25 


Now that the Ellectnc truck has 
demonstrated its long-lived efficiency 
—now that it is better understood— 
there is a growing confidence in the 
Electric method—yes—the Electric 
principle—of truckmg and delivery. 
TTie more efficient motor trucking 
becomes the more Electric trucks will 
^ used in their field. And this field 
takes in fully 80% of all average city 
work. Tfiis is being recognized and 
shrewd men are profiting thereby. 

The Electric is not a competitor 
of the Gasoline truck. Both have 
their economical fields in which they 
are fundamentally superior. The 


trouble has been that some business 
men have Ignored the Elec trie and paid 
on unnecessary premium on other 
forms of dell very in the Electric's field 

1 Twenty-five (25) big city firms 
already use 1.116 G V Electrics 
This shows the logical preponderance 
of the high grade Electric in the city 
Other firms are systematizing their 
delivery service and giving the horse, 
the Electric truck and the Gasohne 
truck each their economic place ITie 
scientific application of motor trucking 

I to his business should be studied by 
every business man and in that study 
we can help. And this is why. 


4—G. V Eirntrie hutk 1907. Sui<ic 
o«er cAsfa Atm. Stesrisg wh**! in oca- 
a Mllar UsWii^. >filMtfapar<ilMrs<40 




flM3. V. tisMrU Uih 1914, Sn«u 
•s^tsr alwni AAm. 

kW 4 hft. BsMMry aaMr kood 


The Complete G. V. Line Includes 
All Types of Motor Trucks 

Engineering counsel and co-operation can best be supplied by the strong, 
experienced manufacturer of motor trucks The General Vehicle Company has 
developed a complete line of commercial motor vehicles It builds gasoline 
truclw as well a* electric trucks, industrial (or internal service) trucks, as well as 
road trucks It has even supphed gas-electric trucks for special purposes 
Six Electric models rsuiging from 1,000 to 10,000 pounds are provided and both 
worm and chain drive are available m the lightest type* Patrol wagons, 
street spnnklers, ambulances, power-dumping bodies, trucks equipped with 
winches and hoists, street cleaning tractors, trailers and many other types are 
provided. The Industrial Division, supplies Electric industrial trucks (as illus¬ 
trated). industrial tractors, including “Electric mules” for the lumber tram*, 
crane trucks and s’milar apparatus. No other manufacturer i* in a position 
to so well serve the varied needs of the truck buyer as the long established 
General Vriiicle Company. 

We are prepared to impartially fit the right vehicle to the exact need To 
supplement the Electric truck with the gas truck or to displace the hand truck 
Specific adaptability is our watchword This is why you can bring your trucking 
and delivery problem to us with every assurance of practical co-operation and 
help. 

Catalogue lOl contains fascinating figures on rcady-to-your-hand returns 
on improved delivery. Why not write for it? 

General Vehicle Company^ he. 

GtMTo/ CM!ce tmd Factory 

IMI Long bhad Gty, New York 1^ 





la—C. V Electric Streo' 
Trs^r V»ry powerful uii) 
W< >N kuiUiM 11 alk*n for aaa 
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Answer ^ Question ? 

Have you looked into the 
efficiency of die Counting, 
Weighing, Shipping, Handling, 
Trucking of your material? 

C •£ 1 1 KTATIONAL 

ror ir you have and you are not using SYSTEM 

You are Losing Money 

Every Day You Operate 

We will guarantee to prove this to you if you will 
let us go into the matter. We are Efficiency Experts. 
It costs you not one penny unless we make you 
money, eis we guarciniee~50 to 90% saving. 

Write at today for 
Catalogue S 

National Scale Company 

CHICOPEE FALLS, MASS. 

Manufacturers of 

Natkaal Gwntiiig Machines National Qapman Elevatinf Trucks 

IN USE ALL OVER THE WORLD 


No Middle Step Here 


The men who are pourint the 
concrete follow' fast on the heels of the 
I w'ho lay the Self-Sentering No ti 
and expense for forms—temporary construction 
s unnecessary 

Selt-Scntering is a combined centering and reinforcement 
Think what cutting out forms would mean in the money 
and time cost of your proposed new building But 




^You 'U Knout It by It* DiamonJ MomhJ 

cuts more than the cost of forms It lightens construction 
With belf-Seiitering your everlasting concrete roofs, curtain walls, par¬ 
titions, < tc , need be hut two inches thick Can be adapted to all shapes 
and designs You ran have arched or flat floors (}auge for gauge, 
Sclf-Seniermg has a greater sectional area than any othcrtsimilar form. 
For required strength, Sclf-Sentering construction is, therefore, the 
lightest 

New “Fireproofing Handbook” FREE 


THE GENERAL FIREPROOFING CO. 

2102 Logan Av«nu« Youngstown, Ohio 

Maktri tUto of Uerrinobrmr Ihr Higid Metal lath 


rHAUFMAKlC 


This ohservatloa was first mafie bj Mr. 
Bacqaeral. 

The aext Idea evolved VfM ti)«t nlEtU^j 
iMda Ihaolnble by light, iaiilit iMditj 
to Imprfaon partldea at voioviag iwttia#.^ 
Where ttgbt acted, them imiiM tmeia; 
where It did not act they woald wwA oht 
by reaHon of the insolubility of the por^j 
don of the flltn in which they t 
talned. This was an important atap and| 
was made by Foltevln in 1SS5. The car¬ 
bon process now used was Invented and 
patented in 1886 by J W. Swan. 

The Introduction of Dry Platoo. 

Although dry plates were propoaed 
early as 1854 by Gaudlu in France and] 
Mulrhead In England, J. M. Tanpenot] 
IS to have been the first to have la- 
vented a practical dry plate. His proceas 
was eumbrouB. It was not until Major] 
C Ruaaell introduced the alkaline devel- 
oiler (1882). which neceasltated the em¬ 
ployment of silver bromide on the aenal- 
tlsed glass, that the dry plate really be¬ 
came workable by anyone. His dry platea 
are the forerunners of thoee we now 
ploy in photography. 

Up to the time of W B Bolton and 
B J. Sayre’s experiments (1864) sliver 
iodide had been considered the staple of a 
sensitized film on which to take negatives. 
It occurred to them to bring the sensitive] 
salts of sliver in collodion while liquid] 
and to form a sensitive film merely by 
letting the collodion, containing the salts 
In suspension, flow over the glass plate. 
Thus, the collodion emulsion process 
born—a process which revolutionized pho- 
tographlc manipulations M Carey I.,ea 
of Philadelphia and W Ckioper, Jr, of] 
Reading, placed the process on a commer¬ 
cial basis by improvements which made 
the plate more sensitive 
Hlnee silver bromide emulsion could not] 
be prepared In colbKlIoii, tiaturally experi¬ 
menters began to cast about for collodion 
substitutes ‘The researches of Maddox 
(1871), King (1878), Burgess (1873), but 
above all the work of K. Kennett (1874) 
nd C Bennett (1878) resulted In the 
gelatine emulslan process of making dry 
plates 

Davalopmant of tha Photographic 
Camara. 

The first photographic camera of which 
we have any account was simply a dark¬ 
ened room, the sunlight being reflected 
through a window by means of a mirror 
casting an Image of the subject upon a 
sheet of sensitized paper The next was 
plain ls»x with a plate bolder fitted to 
the back, the lens being mounted In a tube 
and Inserted In the aperture In front 
that It would slide in or out as a means 
of focusing. Hucb was the camera used 
by Niepce and Daguerre in Ihelr earlier 
ex(ierlmenls, but in 1889 we find Daguerre 
using a camera composed of two boxes, 
one sliding wltblu the other, controlled by 
brass sliding rod underneath. 

Then followed the camera with station¬ 
ary front, the pack slltUng upon Its base 
with a set-screw and connected with the 
front by means of a bellows. 

The wagon load of parapbernalla neces- j 
sary for the amateur’s traveling outfit in 
the seventies and eighties, while it did] 
not deter an entbpslaat here and there, 
did prevent anything like widespread In¬ 
terest In photography. To simplify theaa] 
processes and lighten the camera e<iutp- 
meut Itself were the problems that fell to 
the American Inventor, George Eastman. 

Dry platea were too heavy and cum¬ 
brous for the amateur A thin, rollable, 
coutlnnous, transparent strip, which would 
carry the negative, was required—aome- 
thlug unbreakable and light That need 
supplied by the celluloKl film which 
vms invented by the Bev, Hannibal Good¬ 
win in 1887 There can be no doubt that] 
the celluloid film was also Indepeqdently 
worked out by Eastman and his cbemisti;, 
certainly the commercial fibn came fr«^j 
Eastman and hts asaodateo. 

That the film camerar*tlie kodak ak wt; 
Tiow eaU it—became ak tK^olar Sk It to, 
mukt ahreys be credited to Eaetman. )lej 
am} Ms ebetnista bad wwtoad'oa Ibb 9tok| 
idea tor years. They c^rtebly iM}naiii}Md! 
a commecctoily pflH^al Mtboil |^j 


djiclog fltoik dbeaply 
gnaoed ilatwr gfl'iir 

‘ /i VT' " - 

,Tb® 

tmd«k-7*wak a Wb 

iW Mea. Tba tet $ilj»»red tb 
It took ranad ptotttVfik tfittokk 
ih ljUatteter, bad a flked feetts, aiM^ canl^ 
a roll of oha tanndred exposures (tom- 
pared with tbe little band caoMwak we 
carry to-day, wltk ao modi pride, U was a 
rather crude and chiniay affair. But it 
marked a giant stride, and relieved tlto 
amateur of ao mot^ of bto hoidea that 
photography beaeefortb became a ptoamtce 
instead of a drudgery. Ito evcaotton pPo- 
oeedod slmultaneoosly wttfa tbe dim dta- 
coreries, the evolatloDary stages tirvolviag 
daylight loading, first by means of a bladk 
protecting cloth at each end of the spool, 
and later by the present cartridge system. 
Tbto latter rendered obeolete ell earlier 
kodak models and marked tbe beginning 
of the compact, conventont, and dainty 
models of to-day. 

Photographs In Natuml Coleka. 

Long before tbe band camera became as 
popular as it is, long, indeed, before pho¬ 
tography became a general pastime, tbe 
taking of photographs in tbeir natural 
colors engaged the attention of acientlfio 
men. 

The original procees used by Clerk Max¬ 
well in his famous lecture at Royal 
Institution In 1861 was an additive proo- 
for he projected on a screen three 
lantern slides made from three negatives 
taken of a colored ribbon by means of 
three lanterns in front of which were 
glass troughs, these containing, respec¬ 
tively, sulphocyanlde of iron, which is 
red; chloride of copper, which is green, 
and ammonlo-coppar aolpbate, which is 
blue-vlolct In color. Tbe lantmn slide 
taken by red light was projected by red 
light, that from the negative taken by 
green light was prajeeted by green light, 
and that taken by blue llgbt was projected 
by blue light, the three pictures being 
superposed on one another, sp ^t a 
colored image was seen on thC '^ketron, of 
which the report says; "It the rod and 
green Images had been as fully photo¬ 
graphed HR the blue, it would have been 

truly colored Image of the ribbon." ’Ihla 
Imperfecllon of Maxwell’s reenlt was un¬ 
doubtedly due to bis lack of ^otograpfalc 
material appreciably aensHlre to any 
colors other than bloe-vlolet. 

Since this first experiment the additive 
process of three-color projection has been 
used by many workers, the best known 
being Ives In his famous “Kromskop" 
be modified the prtnclifie so that hto appa¬ 
ratus could be uset^^tb for protection on 
a screen and also as a view Instruaieat to 
be need by an Individual obkerver. 

An entirely different application of the 
additive process of color photography is 
fonnd In tbe screen plates, of which the 
best known example Is the Lumlkre auto- 
chrome plate The possibility of this 
method was first Indicated by Dneoe du 
Hanron in 1869, in tbe little booklet en¬ 
titled “La Photographic das Gouieurs,” to 
which be outlined many of tbe prooasaka 
of color photography which have ktiwa 
been ];^ltoed In praettoa. The prbictple 
of the screen plate procem to to divide the 
surface of the plate into a nnfflber at 
microscopic filter units—red, green, and 
blue-vloleb—and then to take the picture 
through these units upon an emulsion 
from which a positive is made either by 
reversal or by the ordlnarr photographic 
methods, this positive betttg regiktkiha 
with the screen, so that when the ea^ 
was blackened hy exposure (hroiigb 
of the filter nnlto, light Ik tMOkmllted 
thrckhth that unit in the finished (detura. 
The Lamlkre plate represeats this process 
in Its almplest form, tbe filter screen .being 
[coated upon giaes and the ettutsloa op top 
,of tbe acreen. while the negative IttaeU to 
reversed atoll cotwnrfed tottorh'itolipTki, to 
that It fenains'Mwkrc ni^k^'A 
regard to the eorew.' ’ ’ .'I ' ' \\ ,■ 
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C L A I M E D that the 

New Alkaline Storage Battery 

would make the Electric Vehicle the 
cheapest means of Street Transpor¬ 
tation, but I had only my private tests 
to satisfy me. Today thousands of Edison Bat¬ 
teries in thousands of Trucks and Delivery 
Wagons are making Operating Records that are 
easily investigated by all. After the four or five 
years of hard service that many of these vehicles 
have had, is it possible to deny that my claim 
is proved ? _ 


OUINCY 


The Status of the 

EDISON 

Nickel — Iron — Alkaline 

STORAGE BATTERY 

ON ITS SIXTH ANNIVERSARY 

Over one-third of all the Electric Trucks eind Delivery Wagons in 
the Gauntry are Equipped with Edison Batteries. The few typical examples 
shown in the border prove that Buyers of the Best buy Edison. 

Seventy-five per cent, of the Industrial Trucks, Baggage Trucks, etc. 
are equipped with Edison Batteries. One-half of the Storage Battery Mining 
Locomotives are equipped with Edison Batteries. 

One hundred American Railroads are using the Edison Battery 
for Train Lighting or Signaling or both. The Edison Battery has placed the 
Lighting of Country Homes remote from Central Station Service on a practical basis 
The Ediron Battery hai eliminated “battery trouble” from the lanition and Lighting Syatema ol 
Gaaoline Autotnobilea and Truck#. “For Paaaengar Electnca and Motor Cycle Lighting the Ediaon 
Battery hai taken the leading place. 

The Edison Battery EJectric Safety Mine Lamp is the first to 

receive the approval of the U. S. Bureau of Mines for Safety and for Practic¬ 
ability and Efficiency in General Service (February 1915) 

The Eidison “Wireless-Special” Battery has been adopted as an 

emergency source of power for radio appiaratus and for emergency lighting 
by such large navigation companies as the United Fruit Co. and the Merchants and 
Miner# TranaporUtion Company 

The President’s Yacht “Mayflower” is lighted by an Edison Bat¬ 
ter^. The "lolanda,” “Vanadis^and "Sea Gill" have the three largest storage 
battery equipments of any American Steam Yachts and are Edison-Equipped Innum- 
erabU amallar installation# all tsstify to the value of an Alkaline Battery in Marine Work 

The Eidison Battery for Submarine Boats has been purchased by 
the U. S. Government for the Submarine now being constructed at Portsmouth, 
the first Submarine which thia Government has ever undertaken to build in its own yards 

Am •rMna t ibn i m W «Ur aiarthri Woawwiu u Ms# AM in TnmmmUlbm BrnMimt. Pmmmmt PabAc Exmtiiian 

EDISON STORAGE BATTERY COMPANY, 132 Lakeside Av#., Oraage.N.J., U S. A. 
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“You Rascal, It’s B.V.D. 

That Keeps You Cool!” 

Y ou’ve been strutting around the house,bragging: 

‘How Cool I Am ’—now I know the reason— 
caught with the goods. You can’t get ahead of your 
Dad, though—ha! ha! 7 ’w wearing B.V.D., too. 

‘Mother got mine for me the other day at Brown’s. You bet she knows 
how to buy. Always gets what she asks for, and Boy, I haven’t felt so W 
and ctnifortable in all my life Doesn’t bind or chafe—launders as white 
and soft as a handkerchief.” 

On every B V.O. Undergannent is sewed 
This Red IVoven Label 


aeSTRgTAllTBABg } 

(Trtd> Myl tPiU (If ..V 

Kirmly insist upon lerine the 
B V D Reii U'o'ven LjM, and 
hrtiily refuse to take any Athleiu 
Underwear without it Then 
you'll get properlytut, correctly 
nude, long-service underwear 
B \ D Union Suit! (PsiU S A a-in-OttlSt 00 

T/ie B.V.D. Company, 





prtjxwry red, the 7 «>iow «hMrMaff tt* 
itBd ^ iBftEenU the ymn Itfitt t|» 

the red oonttltMat of ^ 

l»ft ,Br Buperpoaiac Ui .r|{i||^ 

r««(ajiUte proportloBa, lOl 
ppedwed. The methoft iMkilMI to Itoto 
tke Is to make Uum 
the three color fln«ta to*t M to th» 
dve proceaa, and th«a to prtat pootttoto 
from theM negatlTeo la aa^ a maj tltat 
the imafe consists of a toUxnA ttej 
commonest method betaf to print 
negatives In blcbromated gehttlBe. Tfan« 
iiegatlves are printed by rhl« pro<M 
negative taken through the red filter 
printed on gelatlae Which la dyed M«h> 
green, the one throngh the green filtier on 
I gelatine dyed magenta, and the 
through the blue Alter on gelatine that lal 
dyed yellow. When the three oidored: 
transparencies are cemented together ohi 
top of one another, the reeult completely 
reproduces the colort of the orl^nal ob¬ 
ject. This tran^mreney may be viewed 
In the hand or examined in front of an 
artificial light or projected In a lantern, 
or instead of this, a paper may be made] 
by stripping off the three gelatine relleft 
on paper; and some very beautlfnl resmlte | 
have been obtained In this way. 

The simplest poasihle subtractive pro¬ 
cess will be one In which the original 
negatives themselvea are directly trans¬ 
formed Into color poeltlvee; therefore, the 
simplest possible color procesa will be one 
In which two negaUvea taken under two 
filters are directly transformed 
partial plcturee for the two-color {ffoeeas, 
(be r<>d negative being turned Into 
IMisltive and the green negative Into a red 
positive, and the two then superpoeed face] 
to face to make the completed picture. 
Such a process would employ no Icgmel 
films and only the minimum number of| 
glass plates, while there would be no 
transferring of pictures from one glass to 
another The final dUBcnlty of registering 
also is reduced to a mlnlmnm Moreover, 
If the original negatives can be actually 
transformed Into a color positive, we may 
expect to retain in the positives all the 
gradation in the original negatives. The] 
gradation by this process should conse- 
qucntly be as good as can possibly be ob¬ 
tained. Also, since there Is no screen and 
the hlgh-llghts are represented by clear, 
unstained gelatine, the transparency of] 
the picture should be equal to that of a 
black and white subject 

The direct transformation of a negative | 
lu black silver into a positive in which the 
silver of the negative was represented by 
clear gelatine and the places that were 
lightest in the negative by a full strength 
of nil} colored dye that might be chosen, 
the transformation being correct through¬ 
out. HO that all the gradation of the orlg- 
liml negative was reproduced In the re¬ 
sulting positive was a problem never sat- 
tsfactorlly solved until it was attacked 
the research lalioratories of the Eastman 
Kodak Company It was this specific I 
problem of transforming a silver negadve 
into a dye positive, the working out of] 
which made the new two-color “koda- 
chrome” process i>osolble. 

The method adoi>ted is to make the j 
negatives on specially prepared pantfiiro- 
matlc plates and tbfongb the correct fil¬ 
ters, and tben develop them as usual 
They are tben obemicaUy treated so as 
remove the black silver and leave the 
plate looking just like the colorless sbaet 
of gelatine, showing no sign of an image. 
When this plate is put into the apedally 
prepared dye bath, the dye goes into the 
{elatlue most easily where the silver was 
absent In the negative; that is, where 
there was least light in the original photo¬ 
graph or In the part represented by deep] 
shadows; while in the jwrts correspond¬ 
ing to the hlgh-Ughts, where there was 
much silver In the negatlfe, the dye pene¬ 
trates more slowly, eo that hs the fbte{ 
slowly enters the film, the orlgtoat 
live Is transformed Into a pto- 

ducod in a colored dyei, White tike 
color Is made In this way, tto tmiilMUiiton] 
picture Is also dyed ta tto ottffVefltor, 
and the two. when pUwied i'' 

the finlMted plctnre. tba, iWotoito 
seen to be stttplteUy hi ‘ 
peint of it toto# toe wptMi. ; 



bl«ee 

|hUat; magentaa aiwaiHr tiM WHp- 
plee, daric taowntah'tod. On .to* latotv 
hanti fleeh ttoto wt aQ ktoto, toto ail 
Bhadee of red, otafiga «t gitoW’(Itof a 
blacks are wtdl reodWOd. At( thto* ato 
predominant In porttatta, tlw reei^ eve 
more satisfbdttf far totte toui df woto 
than for outdoor woflt 


la a certain s« 
togrephy iB aa old to phaCogiaphy Oeidf. 
There le abundant evldeaee of toe deaiye 
to prodaee vtsoai neprsee a t a ttoiia of oh- 
Jeets in motlQB, evtde^ aitodtoad to<Mto 
fiiataetlcaMy named tore to toe ^uitik' 
trope, Zoetrope (’Whadi to ttto), tombo- 
scops, Thenaktoteecope, eW- Moat to toeee 
are fifty years old and more. The flret of 
them wee Invented by l>r. Oolecean fltilers 
to ]|^lladelphla, who took out a petent on 
Fshruary Sth, 1861, for what he eaUed ids 
"atereescoplc cabinet,” but Which came to 
be known as a “ktneinatoeeo|itt.'' fiaUera 
must be regarded as toe ptonew In the 
motloD picture field 

In theee early devices the pletufes sfere 
nsnally arranged in a ctrcle on cerdtward 
and viewed through holea eorreWMadlng 
In number with the plctaree. The pic¬ 
tures passed before the eye conttononely 
and were seen for a greater or less time, 
according to the sUe of the hole. Aellera, 
the first In the field, differed from his con¬ 
temporaries and ImttAton In rsoognUlng 
the tact that toe pictures should be en¬ 
tirely at rest during the moment to vision, 
e principle easentlnl In moUoB-pletsre 
photography. The three vttai fMtnres to 
a modern motion-picture apparatus are 
(1) a dexlble rtbbpn picture carrier, (2) 
a mechanism for Intermittently holding It 
before a lens, and (8) a place for the ex¬ 
hibition of the pictures to a great many 
people at the same time, Sellen'e aptm- 
ratos fnlfllled the first two of thaw con- 
dltlone; but his apparatus exhibited Its 
pictures to one person at a time only. Be¬ 
cause be lotrodaced the IntanDttteotly 
moved ribbon-Uke pteture carrier, how¬ 
ever, Sellers is la a eense the tatlier of 
motion-picture photography. Duoas of 
Fra DOS In 1860 patented a rtbbon-Uke pic¬ 
ture carrier, the Utter controlled by 
sprockets. Then came DonUthorpe, an 
EngUsbrnan (see Watwre, Jannary 24th, 
1878); Marey of Lyons, rnnee (1881), 
and Beynaud (1889) with the same idea. 
While all of these adopted and mnployOd 
perforated tficture ribbons, Herey em¬ 
ployed the celluloid film. 

The First Publk Motion Piottare 


To Henry Heyl rhlUddlphla must be 
assigned the credit of having given the 
first motion-pteture exhUdtton in toe mod¬ 
ern sense of toe term. That was In 1870 
HU Invention, the “Fhamnatroiw,*' was 
flrat.^ exhibited In FbHafiMphln. at the 
AmMcan Academy of Muele, fftoraary 
Sth, 1870, before an aediefice of mere than 
1,600 persona The related 
wen smaU glass plate poaitlvea of s<de^ 
subjects reduced from wet plate ncfattoto 
taken from snooeesive posee, by ah otol- 
nary camera. The “lAaematrapa.'’ to' to- 
hlhltlng ddvice, was f revtovtot tlWtoltoi 
disk around ttm pedplwigr Xto W^fc toe 
gUes posUlvee wen rtoahvabilr pitM.to 
regiater nccuratety M togp tetmUtitetoto 
enme Into the lantton raya. t>Htoto tpe 
totervaU btoween toe MMiteaf toe .toto .a 
vibrating shutter <to eV to* Ugltov fttov 
rotation of tiie difk was to aimeitiCa dofir 
trd to the opefaftm a* fito toi* teato* 
.mauls drib* 

'kept to 
Cbetdra to. 

.to*atowiattoh,ifl ' 








S<3M!C AMERICAN 


1845 - 1915 

Seventy Years of the New-York Life 
Insurance Company 

T JE New-Yoric life Insurance Company was organi^ in the same year the Sc ientific American was 
founded. There were at that time twelve American life companies, and the new insurance written 
dkiring the previous year was about three million dollars. Of these twelve companie.s. nine survive, 
hut only four are now taking new risks. The business of all American life companies in 1914 now over 
200 in oumbef—was about thirty-five hundred millions. TheNew-York Life’s new business m a single week 
is now grrater than the total yearly business of all the companies when the New-York Life was organized. 

But New York was a small city seventy years ago, and the United States was geographically very 
large. The city had a population of leas than 400,000; but one steam railroad — the Harlem entered it. 
Th«re were but 27 States in the Union, with a total population of about 20,000,000. There^were less than 
6,000 miles of railroad in tjie whole country, and the first iron rail was laid in that yeai. Chicago had 
about 10,000 inhabitants, Safi Francisco about 500, Minneapolis, St. Paul and Kansas City a few hundred, 
Omaha and Denver none. The first telegpun had been sent less than a year before. The expenditures 
of the United States Govmunent were less than $22,000,000. The slave-ship ‘'Spitfire” was condemned 
at Boston in 1846, and among the first thousand imitcies written by the New-York Life were 339 upon the 
lives of persons of African descent who were held in bondage under the laws of the United States. 

The first Annual Statement of the New-York Life showed the following; 

Policies issued. 449 Expenses. $5,191.16 

Amount insured.$929,038.00 Net Assets. 17,495.55 

Premiums received. 22,622.71 Insurance in force. 799,000.00 

Interest received. 32.33 

There had been no death-losses. The first death-claim was paid in November, 1846, was for $226, 
and was paid upon the life of a slave. There was a sort of irony in the fact that his name was Philip 
Swan! Such policies were always for small amounts, the term one year, with a seven-year rate. Sometimes 
several lives were insured under one policy; Policy No. 268 was upon the lives of ten slaves and one white 
man. The issue of slave policies was discontinued by direction of the Trustees in April, 1848 

The policies of the time gave the insured permission to travel and reside in the United States south 
of Virginia and Kentucky, BETWEEN NOVEMBER 1 AND JUNE 1, and that was considered liberal. To 
travel outside the sdttlM limits of the United States, Canada, Nova Scotia, and New Brunswick, a permit 
must be obtained. Policies were absolutely forfeitable for (1) non-payment of premium, (2) death by the 
insured's own hand, <3) any untrue statement in the application, (4) death upon the high seas, in con¬ 
sequence of a duel, or at the hands of justice, or in the known violation of any law of the United States, 
or of any State or Province in which residence and travel were permitted. Milit^ or naval service in time 
of war invdidated the policy. 

It is now time to note how far we have come in the matter of business and in policy conditions. 
The Seventieth Annual Report of the New-York Life shows the following figures for the year 1914; 

New Policies written. 107,320 Expenses.$13,29.?,067 

Amount insured.$226,674,121 Taxes, other than real estate taxes 1,309,601 

Premiums received. 90,467,178 Policies in force, Dec. 31 ... . 1,142,253 

Interests, rents, etc. 35,799,396 Amount insured. 2,347,098,388 

Paid death.losses. 26,230,268 Net assets, Dec. 31 799,838,591 

Other pa 3 ntnents to policy-holders . 45,741,097 

The in policy conditions have been almost as great as in the volume of business— if such 

thiz^ could be compared. Policies are now written practically without conditions except the due payment 
of premiums, provided present residence, occupation and habits of life are satisfactory. A suicide clause is 
opn^velW one year. Policies are automatically non-forfeitable after two years’ premiums have been paid. 
JUMtns ai^ cadi values are ai^lable after two years. Policies are payable in case of death, not only in 
cash, but other valuable options are available, such as leaving the money with the Company at interest 
and drawing it out $100 at a time; payment in a selected number of equal annual instalments; an income 
for life, ate. Under the first of these options the New-York Life will pay the $100 in five $20 checks. 

Another late feature introduced by the New-York Life is a disability clause, insuring against totel 
’ and potnanent disability. The benefits include the waiver of premiums due, and the payment of the face 
of the pdlicy In ten equm annual instalments if the disability continues. 

T1» adyantagee of life insurance are now so generally recognized that it has been adopted by the 
by H 4? n*»** and by society, in one form or.another, as the best method of replacing the earning 
of <lhe huaband and father who dies prematurely. 

■ ' ’ ' IWmt IWII the next seventy years bring to Life Insurance and to the Scientific American? Many 
’'1IWI#ii^ 4a^£»ment8 in science will be reflected in the pages of this publication. Is it too much to hope 
peiiod the savagery of international relations may be superseded by the law of human 
^ ^ insurance? 


Expenses.$13,293,067 

Taxes, other than real estate taxes 1,309,601 

Policies in force, Dec. 31 ... . 1,142,253 

Amount insured. 2,347,098,388 

Net assets, Dec. 31 799,838,591 
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Watorproof ^L» a Duck’s Back 

That’s the way Bay State Brick and Cement 
Coating keeps exterior walls of concrete or 
stucco. One coat absolutely overcomes the 
tendency of cement to absorb water—prevents 
disintegration. 

BAY STATE Kt.-It COATING 

gives a uniform color—no blotched appearance. 
For interior decoration it is unequaled, being 
damp-proof, hre-retarding and easily cleaned. 

Our frmm hooUmt 10 coutaina tammidaatthatwiUhu 
of immanto halp to tka mun wko’t fanning to htM 
of eonerota, or brick. Sand for tt — it’a from. 

WADSWORTH, HOWLAND & CO., Inc. 

t and Vartuah Makara Boston, MaSS. 



Pressed Steel and Stucco Group Houses 

Propel housing of workers in mining towns, industrial centers, etc , no longer 
need be a problem Permanent, fireproof, sanitary multiple-homes—houses of 
similar design and si7e—can be built at a low cost by means of 

KAHN PRESSED STEEL CONSTRUCTION 

All-Hfecl menilier'., lut to length aiul requiring no work at the building site, replace inflam 
mable wood joms and buhIh They are erected ov means of a perfected standard connection 
without riveting, punrhing or Iwilting, then Hy-Rib steel Uth is attached inside and outside 
Ao ordtnary hammer it the only tool required. Siiirco, plaster and concrete applied to the 
Hv-Rib m.alies permanent ffoois and walls The cost compares favorably with that of wood, 
and only half the time and labor is required 

yVLL IHroKMATlON seST TO ISTtttSTMD PJKTrKH 

TRUSSED CONCRETE STEELDept M-a. Youiig«town, Ohio 
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Piston Rings 


They s 


e perfect com¬ 
ic h fuel charge and 

[ the whole foite of the 
cr impulse They also 
cut of valve action by 
c surplus lubricating oil 
lorn or imperfect piston 
inbiiviiim chamber of the 
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The patented two-piece 

angle-to-angle interlocking con¬ 
struction IS the exclusive \ jmJ Nee* 
design—absolutely essential to true leak- 
proof service It is the only mechanical 
principle by which exact fit, equal and 
enduring tension of a piston ring can be 
obuined. Look for this feature—identify 
the \%eaJ!Oaram Ring—must on it when 
you order. 


McQoiy-NorrU Mfr. Co.. St UaH, U. S. A 

- ^ -■1—■--*-Bon., IMM -" - ■ - 

orricM, 
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pbotoimipliH oolnedded with the voice of « 
rwider who Muiijilled the audible words. 

I'erimiw the uauie of Rdward htuybrldKe 
In the moHt ccHiapIcuous In the history «f J 
chrotio-tibotogTOiihy, although he wiffl not; 
the developer of motion-picture appwntxm 
In the accepted senae. Hl» remarkable 
stttdiee of anlmala In motion were made 
with a battery of cameraa. His work waa 
of more aclentJflc than of commercial 
value. Muybridge did deelgn. about 1880, 
hla “zoopraxlBcrope” to exhibit his glaaa 
plate iiosltlvee of animal movementa. Thle 
was more or 1 «m an exact couoterpart 
Heyl'a “phaamatrope " 

The devlcea of Mr. C Francis JenldnB 
of WHshiiifrton, 1> C.. deserve particular 
mention, for they seem to have estab- 
llahed a type of projector which has con¬ 
tinued unfll now. He was the first to 
have publicly exhibited In 189S (before 
the Capitol Camera Club, Washington), 
end later in 1864, with an apparatus of a 
modem type Lumldre gave the first pub¬ 
lic demonstration in Paris in 1885 with 
hl.s klnematograph—a combination camera 
projector which exhibited pictures of 
luarknble beauty 

In 1880 ICdlson made his first motion- 
picture camera In which a film was Inter- 
lulttently moved. His earliest form of ex¬ 
hibiting apyiaratus, known as the “klneto- 
scope.” was a machine In which a positive 
print from the negative obtained In the 
camera was exhibited directly to the eye 
through a peephole, but In 1806 the films' 
were applied to modified forms of magic 
lauterns, by which the Images were pro¬ 
jected u|H>n a screen Edison, however, 
was not held to be the creator of the mod¬ 
ern motion-picture apparatus In a very 
ImiMrtant patent Infringement suit de¬ 
cided a few years ago Indeed. It Is hartlly 
to be expected that any one man could 
claim to have created the motion-picture 
machine as we know it It is a composite, 
emlK)dylng principles discovered many 
years ago, each by a single Inveattgator. 
But Edison certainly did fine work In de¬ 
veloping the 'machine along the line of 
manufacturing details and much credit Is 
due to him for that 

The standardisation of the motiuu-plo- 

ire machine Is ntrw world-wide. Films 
made In the most remote comers of the 
earth fit any machine In any theater any¬ 
where Hooks, SB employed by Luml^re, 
have become standard In cameras, while 
the Intermittently rotated sprocket plan 
of Jenkins has beeu adopted on projecting 
machines In all countries. To Nicholas 
Power belongs the credit of having Intro¬ 
duced many refinements which contrib¬ 
uted to the perfection of the projecting 
apparatus, notably his devices for prerenh 
Ing the ignition of the btidilF Inflammable 
film as It passes In front of the Intensely 

Jt arc light 

Of those who essayed to exploit ma¬ 
chines combining motion and sound, not 
one can be considered pre-eminently ssic- 
cessful It seems no very difficult matter 
to synchronlSIi the phonograph with the 
motion-picture projector and. Indeed, 
dozens of patents have been taken out for 
syticbronizing devices. The fault Beems to 
He more with the sound reproducing de¬ 
vices than with the motion-picture ma¬ 
chine The phonographic voice Is cer¬ 
tainly not so natural as the animated pic¬ 
ture 

Motion-picture Photograi^y In Colors. 

Motion-picture photogra{diy In colors 
depends upon the same principles ns or¬ 
dinary photography in colon. In addi¬ 
tion to one or two processes which an 
only of laboratory interest, all methods of] 
color photography consist of applleationa 
of the three-color theory of vision, de¬ 
pending upon the fact that any color mayi 
be matched by a combination In the 
proper proportions of the three primary 
colors—red, green, and bltM-and-flolst. 
Tliere are two main methods by wbk^ 
the combination of these cotors can be] 
achieved and a color plctnre, either atiU 
or In motion, produced, these betag | 
termed, respectively, the additive tsd edjb- 
tracUre methods. 

Of the photographic color sobesBee to 
cfarono - photografdiy, ttm Smith - trrbao I 
klaemaeolot process. Is prOMlifiit. < TMi Ip] 

' two PolnH gfi 


juhti A, iHi 

thr«^ I^qsiliiyeh .froth a 
red anil gMstt are projeot^ al¬ 

ternately upon the screen through red ijind 
green Jttera. WhUe the color'rendhFtng Ta 
this process Is quite jrteaslng, the eotrect- 
hces Is auMb Inffwlar to that qf the three- 
coUw proeeaav hvt the results obtained are 
stdBetontly encouraging to justltr the be¬ 
lief that a Blight Improvement In eolor 
rendering over the reoults obtained by this 
two-color additive ptocees Is satlelibctOTy 
for many purposes. 

One of the latest appHcatSons has been 
the Gaumont three-color process, where 
three dnemutograpb pktpres are taken oh 
films of the usual width, one over the 
other, through three leuse*. the plcthres 
being somewhat reduced lii height so that 
the three pictures are two and one quarter 
times the length of the ordinary black- 
and-white picture, the film being moved 
after each exposure through the length of 
the three ploturea Projection Is acoom- 
pUshed by sssans of a very Ingenious 
triple lens, each positive being projected 
through Its own lens system and filter. 

CoauBOBlaitiac Over Grept 
DiptaacM 

{Oonoludad from pagt itl.f 
opening the old Rels-Bcll controversy. It 
must be said that there Is grave doubt 
whether Reis’s Instrument ever did or 
could transmit speech, whereas there Is no 
doubt at all that Bell’s Instrument did 
transmit speech. The correct Idea of the 
telephone aleo occurred to Elisha Gray, 
who, however, filed n caveat In the Unlteil 
States Patent Office only a few hours after 
Bell, with the result that all the commer¬ 
cial fruits of one of the greatest discover¬ 
ies in the world slipped from his grasii 
Bell's patent has been called “the most 
\nluable single petont ever Issued" in any 
country. That Is probably true; for Its 
claims cover not merely an Instrument, 
but the whole art of transmitting speecii 
over a wire. When the telephone was 
placed upon a business basis by Osrdlner 
Hubbard (to whom America owes very 
much Indeed for the encouragement which 
be gave Bell and for his business acumen, 
and hrond-mlndedncsM) the Western Union 
Telegraph Company realised that a for¬ 
midable competitor of the telegraph bad 
appeared. It organised the American 
Speeklng Telephone Company, and en¬ 
gaged EMlsun, Gray onrt Iiollienr as elec¬ 
trical engineers. These three men, as 
well as Berliner, Blake. Hughes, and 
others, developed the telephone and made 
It a Tsally practical commercial Instru- 
meuL In 1877 Berliner Invented the loose- 
contact transmitter and applied the In- 
dnctlon c(dl between transmitter and re- 
niese two Inventions have ever 
aince been applied In all practical tele¬ 
phony, and no other devices have taken 
their places In practice. Both of these are 
essential elements of the telephone as we 
know It In Bell’s Instruments sound 
vibrations impinge njion a steel dia¬ 
phragm, arranged adjacent to the pole 
of a bar electro-magnet whereby the dia¬ 
phragm acts as an armature, and by Its 
vlbr;^ons Induces very weak electric Im¬ 
pulses In the magnetic coll. These Im¬ 
pulses, according to Bell's theory, corre¬ 
spond In form with the sound waves, and 
pasaing over the line, energiae the magnet 
coll at the receiving end. and by varying 
the magnetism, cause the receiving dia¬ 
phragm to be almllarly vibrated to repro¬ 
duce the sohnds, A single aiiparatna Is, 
therefore, need at each end, performing 
the double function of transmitter and re¬ 
ceiver. Wllli Berliner's Improvement a 
closed drouit la lued, on which la con- 
stantiy flowing a battery current and to- 
eliided Is that circuit Is a pair of eleo. 
trodcs, one or both which la of carbon. 
Theee elootrodea are always In ocmtact 
with a o^ttaln Initial p r e s su re, so that 
current vdU he always ftowlsg over the 
olnmH. Om of tlw eloohfifSas la odtuiM^M 
with the diaphragm on yrhkih the sowid 
wavaa hnifiOffe, and tba 
(Umihngm oatwee the pn«ni» hatyi^ 
the eleetredea to he 










Toughness 
with Resiliency 
—at Low Prices 

jpIRESTONE Most-Miles-per-Dollar tire service is due to the 
Firestone combination of unequaled toughness with extreme 
resiliency. Firestone tires have the “life,” the firmness, the 

come-back, to bear the crushing strains, and at the same time give the utmost protection 
to the truck mechanism. There is a Firestone for every road, load and condition of service. 

Firestone Removable Rim Equipment 

means maximum. service, because it means continu- measurements. Interchangeable. Enables you to 

ous service. Any driver*can change tires. Insures equalize wear on tires and obtain longest use, a 

against delays and truck layups. Proved in every necessity to the operator far removed from a service 

kind of service. Get the facts. Built to S. A. E. station. 


Firestone Pres»ed-on Type 

have the uncqualed Firestone resilience and tough wearing quality. Cured 
in the rim, insuring an absolutely perfect seating. Applied direct to felloe 
bands under great pressure. This method of fastening greatly reduces weight 
cqui^thent, especially important on electrics. Creeping is impossible. 

the Fireatone branch in every great trucking center, large stocks 
are carried, with complete facilities for applying or changing 
or boihh^ a wheel from the hub out. Use the Firestone service. 
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Akron, Ohio Everywhor* 
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Comfort IS worth while; 8o are Bsfe/y-and economy. 

All are realized in the use of Standard Hartford Equipment. 

a comfort to ride smoothly over The improved Antomatic Hartford Shock 
y kind of a road It ia alao safe and Abaorbai works prograaaivaty. Exarts a 
omical You enjoy these advantages bene^ial influence over every movement 
Bing the of the automobile's spring while it is per- 

. — — ^ ^ « forming its function over every kind of 

* WW^ roed. Each movement it made amooth 

fm WlgW snd undulating! it can never ba Jerky 

M M ‘brupt, however rough the roed. Thie 

SHOCK ABSORBER I"-"-•'-v- 

If your car’s springs show a tendency 
on your car. ride stiff” over amooth or moderately 

r and teararethenmateriallyleaaened, rough roads st slow speed, you can ac« 
xpense of mainienance Shrinks Tires ne#d#d flexibihly to make them 

more milesKe because bouncing ' ride easy “ by applying the 


Hartford 

CUSHION SPRING 

Poaltiv® protect! on for lamps, radiator and 
mudguards, also for car ttaelf, la aflordod by the 

ffari&rdRomper 


wo^pring'Statl'frlctlon i 
rblog Tl^ not only pro 
out of every bump M< 


DansiraicaM AjiMica. ' 

, 1m. New Yerk: LtenmaBBt’ 

I ffl ^ 8vo.; 

ns pur noee of ostsdtenj^ 

■H aa&r aspreaaed i» tM^cgieitteg venttntphw ■ 

> . ■ M- pr^ -TO raffm " 

tbs aubiwt ef the Mmmkm MaSMaa of tWs —mmnfc.IlM) wm^^SSSSmS^m' 
OMUKry, SBd to show what ox^bMHM.swltfoM «# es> Iff, 

euiddy. in ordnr to avert tM esost 4l(« cstsailty aiimmeM ki stineBnit OolM'tm 
' that can fall upon e eotmby—thsi of mswHoiis fat- mwriti ■■ lln null ii hliib tosisis llllii' ‘ 

‘ ^ * .STSS 

whk* no p«titoiwe cs^ be oomj>«<m.' Wb^ an* briia,u,t htP0ta«» #•*« % 
tbs shove expreasM the gurpoae of tbs book, wblcb unsttmdttve btMVMMamel b«WtM'dWaMHHe> 
la sdmlrshiy fUlMcd tbu aoope «t ''Detenaelees ^ peMculeriy at Abe T* i>r 
Amsrios la so sU^embrsoing, that tbs author Has grbvtty. Ttw riHirbb^ aa 'fy sVl i HUa^ r 

US e varitoblemhMi Of upon m. tneft, ooniihiuse tfm itfUi SffHu aWiM. .Vte, 

subject of war and war msterisl. Mr Maxim if shear force nfUtlMlaabmvW#tehafflaaai|bw 
i wen uttaHIlnl by his tong sad susoaasful sseo ei sr .*Isir dark pfMSe. ' '', , 

Uon, as a praoticsl snd auoeeasfid tovenWr. with p.. ... . w,...,,. i , 

I thr prOduotloD vt the Unpleituiite pf war, to write r wAW tXBj lW to * jSxffl 

Upon the technical aMc of ths qtMetlon, Snd this 

! he doee with a charsctegMilc fnrOo and luddlty ZT^WWWt W. W ' 

iwbtch wU) render the eubjeet psrteotly ubdaih- Pa»l WttMKMbO* IWOb, m OCVm 
BtaaSie* sad hdl of taaebtotibk for tb« I'M AaBtHCSN HsHhlfpOC Of Pamtnl^ , 

avertis taymso We r«f«r. here, totbe aixokkP- OfStb^Og ia brie «a4 ifoBim *taw 

ten aotitted Modem mettauds sad macfalsery of bjWlhOtbHif bMQt ^WWy dWltinaiMft flt '' 

war. The needs of our Army: Tbs needs gf oar «* Art And BttdSM Nd* 

Navy. Lsnituase of the Mg guiu: AeHsI w«M«bi Ttrt: OrtmdP^riti^ Qai»M^, 
and Our annaraente aot a burden The sutbSC ^8. S«0.; SOD Jlj).; InfltnaM. W' i W li 
writes with a trenchant pen and his Ingle is sa 83.15^ . 

merotiess as it la pungent Nowhere are these AOttMr fW‘^-|iTltlimimt tMMm'. dhs 

qusUtlM used with such teUlug effect as in tbe hyriaew ion ' ■nji'lAi In short. MCMtoti 
obaptm wherelD he the A^essM the far isdASiAff tW I h i Msh m msrtsrW fW gMlSirW^ ‘ 

uneonadoua cant of the so.csfi>id "padBsta. ..{d dMttds nfimasrt MtM frintlia'TWrtl tb 
Did this TolumlDoua work contain sotUng more p.j-4j— v .n^iii to, 

than tW. aualyha. or tosU we my vlvt,^ Of typalS,,. hnd M 

the moat faUarioua and dangerous doetriiMs that prwifwehMr'V' omihs, HUi aoM* 

ever have menaced tbe very eilelenca of the ^id 'asgdatd, AtmStk 

oountry, the book would be weU trsrth Its pur- ^ of Infnnsahin -im|m 

chase prieo Tbs subjects for lUuatrsMon have to the art M ths nribwr 

been well chosen and they aru hbdily ffiumlnaOng. and lUustrator. The thini tdWft t at "Th# 

The present war wlU be wen nudnly fay artiUsry— m^M,^ or Prinitee” baa ■- .iSianir to ton. 

an arm in which we am wof ully deflelent. as shoiSd STtortSEb s^dtotontTm^^ 
by tbs plate, page 104 , which oredlta Russia wttb * 1 -* j- orlstaal ftmt the hastdtanslt —* fib 
6000 field guns, Onaaar with fiflOO. fmM« S 

with 4,800, Austria with 3A66. Japad witb aunuinnu sectieAS faiika Sfijptiimh suefa AS “Tfirt 


with 4.800, Austria with 3466. Jl 
and the finlted htatn—4wlce as 1 
richest nation—with 684 The a 
much detail how ndatively week 
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Cwtoko I'Kiisdn ntor sa tO Stsefsrf Hsrtfsrd Essisnst, sa rt«Mt 

HARTFORD SUSPENSION COMPANY 

E. V HARTFORD, ArMiSeW 17$ Hsrses Strsst, Jmss C 
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lu^f nnp glvlog la-Inrh 


io minute deuu« full pncttoal 
niftkiag eight difTorent elxod of rolU 
\ Ainall one gluing a^^nrh iip4rk bo % 


fiung ttoritory, coeetUne weehh and populatoto fallows with metloal ■nda Mha 

^ r <-«- h- im dimtoTS^Sr^rWMS 

poeidbte seeds of war which mitot la the great na- , tg thi -SiW awl Asd- 

•tonal poUctes, such as the "Moaroe Doctrine." ,nonistag M oolorB The wfanfemahtoiwaliaadf 
tbe "Open Door" In Ohlns, AslaUc exclusion, and .rip ewtoSlX taSS 

tbe presB^Uen of the neotraUly of ^ Panama ^ ptfntor aad tha adtortlssr. 

I ieam that tbe total numbar of killed In sU wars. MaomlllAll CogQpAOy, 1814. Ptidd, f l.OD. 

1 vU..our losses In the wars With Spain and Mexico. Jdhnsteae has written both a ItaMly tad 

our Civil war casusltlss on tbe federal side, tbe AD heWhoNr* faoefa TTNug the campalgiis of 
tlie RiigUsh in the Bom war. the BngUsh and hist hundred years as a baela of dlscassloo. he 
I PVench in tbe Oriroean war, and the Japanese «!*’«• a» * «*«<• IneMht Into toe maniMr la wUteh 
kUled In the Rutoo..lapan«se war. togefher totahid Vtat generals conduct ihetr ngmattoM. Oi| A. 
176,088, wberoM the average annual number Johnstone Is evWeuMy a faeBertr hi the prtaMgfag 
; killed In tbe United 8tat«e during peace Is 79.600, followed to the prseeot campaign, a btHdvee. M 
Pgnytjugfi andCo8ii»tic». ThoJr Propaim- gmi^ 

' tion A^ Manufitoti^. By Qwnce Wil- For ,u that the book wae Written wttbmrt eny 

ham Askingon, Dr.Chem. New York; .- - - to the - toenaton to 

I The Nonni« W HenV Publithinff 

CumpAOy, 1915. ^ , 344 pp , .^2 eti- ,,.^0 dmpttfy the reederf taric of foOnrlag the 
gravingB. Pnoe, V> authcre tm pi nntitom 

In this translation from the Oernun the fesel- WrmtERrWBA PCA DBM WsfifiBBAPOAT, 
naltog subjert of perfurose le comprebenslvaly Von Dr. B. Mylius. Boriin; V«1 m Df. 


TiiBFoDMDSTioMsof SraandT. SyOnii. 
H. M. JohngfoM. MUtary Lgrturw to 
fidinbu^ UdhMHinty. New Yon: Tlw 
MaomiAn CoiQpAay. 1914. fl.oa 
Oapt. Jdboatetoi has written both a llaMly sad 
an fatotohedve faoek. Udag the caeapalgito of 
the last hundred years as a baela of dtocosaloo, he 


Youp too, 
can save 
that 

valuable 
Half*Hour. 

Here’s what one man 
has to say about a 

Western Etectric 

Inter-phone Outfit 

he recently installed In hi 
“I would not pert with It ( 
times the price paid. 1 
that I save at least onohalf 
of time during my busy pe 
of the day.” 

If your electrical dealer d< 
send direct to us for one of these 
its two handy intercommunicating tele 
phones. It's all ready to put right on your 
present bell or buuer w{re«~and costs only 
$8.75 

A check or money order to our Dept. SI-AQ 
will hrinjf It at once. 

WESTERN ELECTRIC COMPANY 


, _ „ ^ ^ ^ Von Dr. E. MtUoi. Vato Dt. 

prtocntod by a rasnu/scturiiig cbemUt A brief Wedekind A Co., 1914. 8vo.; 108 pp.; 
hlxtory of perfumery sod a geoersl dtocuasloa of 21 pUtOS. (Yaobt>.Biblk>tlwk kmABWe^ 
srorastlc substsooto Ally itods into the more -gbon von der Redaktioa dag Zrtto^tft 
prscUost coosIdersUons of tbe ei^ptoymeDt of “i>fa Yaoht " Band VIII.) 

I vfigi’Ublo %nd xnirul milMtaiicaf Bad at ohwdeti ^ J ^ . a 

I producu to the msnufsTttito of pertumas The ^ 


inotbods snd sppsrstus employed to the eztrso- 

Uon of od<w» sre csreftiUy expistoed sod de- ““ **” ” 

scribed Among other ebspter. worthy of to- »“F >’«" es^ohse^tloncdwln^^ ddse, 
pectsl note sre U»m on •ynthetic pniducU tbe au>M* ">«g*<>d by s stofa^ aMa(iriAa«M 
elssriflestlon of Odom. ’fumlgstlngpsetns. pencils. P«s^ who a»a to mi ^-dOto We 

snd powders, snd the snUseptlc snd therspeuUc 
vslue of perfumne sccordtog to tbe evidenoe of 

mumfBcturcfv and bacierlolofifto Of courae ** l« 0 Ma*a or wort raw 
s very Isrge portion of r^T^ta devoted to »» 


I formube and dlreetknls OosasMtes, dentUricaa 


0 tormalate their ksewtedge m that U any he 


1 m.d other toilet preprsttami morive sa sdtoptote ?** *»* 

rimro of attention The woric may be sooeptod 

with oonfldeooe snd msuy Of Its prodt^sre *•»“• «»«*»*•• I»«»uoed toversl huMinMs of 
very eselly prepsrod. drswlnlAcf the iky, sfid fiOted to COOBeotfasi frtth 

I very eselly prepared. , ^ ^ mrteeedeat sad sobsequent weather. A 

The OrriciAL Good Roam Year Book selectloo of twenty-ens of ttne drswtagt s p p sdw 
or the United States. Washington, fa Ms book, i^l of tfaem typAad and true to ttta.V>. 
1015. Uoloraido Building. Tfato la probably tbs best Mture at Ufa wofk. 

The Good Hoads Year Book Is sn esceUtot Tite satber faeiltas witfa a aikdtoh at tbe ffamgia 
compendium of laws, technlcsl'improvements enbject of sitode sod westhAr-ht iMelfan to haBMA- 
made to the development of good roads, flasnctsl •***<! eoudlUBWs (oyMMea Md iAII ayNsnMjU 
eotnlderstlons governing tfje bnlldtog of good glVee s deearipttoo Of etouAtotfii*, find toOe Ml Mi* 
rood*, snd tbe like , An ewsMJwit srtldo la that tMysebtoiiianistods to tawwM>a« **•!»*» AMBfi 
on road systems of foreign oouatrles. glvliig very find odWal weather taiwesetfi and WatoMdlA fW 
tersely the road mileage of each oountry. snd thfi pol«*» «1* tfan fact thM the taapa thi TaMMta 
oost of mstotensivee per mOe How nttle or hew, hfiivw thahf ttottMtAMS tram tha ellkWl »**«* flf 
grest to the lotorest of the todltfidnal fitfitato of viewj thay a** «* atwam J 

the union In good roads to sxliihNed by a con*' and it ww case h© 1* iMtolyifitarwfiildlU.ttofilfcto 


jject Tl 

1 are casafoUy tsbutotad. Taken 
bpqk gives 

roads moTeaeot in this eetattry. 

Tt» Bbcrxt of thb Untramui. By Vtti 
^Miikr. TopfikA, Kaomu: Otdw 
1915. 8vo.;3S5pp. Prteavfl.W 
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If-inilii Jiim u» tetrcatioa wU<& wiik to 
mM pom OM writ# {i4h ami htHy *• M w 
tot tirit* i» TtUrA *0 ^ Mt way of 
okM a h ll ynttaatioii. PlaaM ««ai akttobw or a 
au>dl4 M your isvaBtioa aatl a Jaaorlftiaa of 
*)p Artioo> ont^ihtiot if oforotion. 

All aeWtatutioatioM art ttriotly oodfitltBtul. 
Out *ait ytutiea, cxtancUs^ ortr a jarioJ oi 
moro tKn tiaty ytan, eaaMw tm ia aoasy aattt 
' to mMm io Itlari to MttauUlity witkont any 
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OLDSMOBILE 

SETS THE PAGE WITH AN 

EIGHT 

A/we with Power - Light in Weight 

Exquisite in Beauty 


August Deliveries 
TT looks good to the eye, 
A and when you step on 
the accelerator you expe¬ 
rience a thrill you never 
dreamed a car could give 
you. You feel a sensation of 
resistless power—smooth, 
velvety, unbroken and 
strong, like the flow of a 
mill race. 

An OLDSMOBILE 
through and through—it 
is a radical turning, an al¬ 
most startling departure, 
from the usual idea of 
eight-cylinder motor effi¬ 
ciency. Oldsmobiles have 
this attraction always — 
they are quite out of the 
ordinary. 

So with this Eight It is 
light in weight. In addi¬ 
tion, it is simple mechan¬ 
ically and as reliable as a 
watch. There is nothing 
perplexing under the hood. 
The car requires very 


little attention and very 
small expense to operate. 

In a group of cars it im¬ 
presses you at once as hav¬ 
ing distinction. Driving on 
the road you feel a satisfy¬ 
ing difference between this 
and all other cars you meet. 

So quickly does it win 
your friendship you think 
the car half human. 

y 4 Most Surprising Thing 
is the pricej $1295- 

For Immedaite Delivery 
/iS a companion piece to our 
Eight we announce for 1916 
a new Oldsmobile Four, Model 43 
—very distinctive, with 120-inch 
wheelbase and a correspondingly 
ample body. Everything about 
the car attracts—a powerful Olds¬ 
mobile valve-in-head motor; long 
and buoyant springs, fascinatingly 
attractive cabinet work; clear, 
thrifty, live hickory wheels in 
natural finish ; seats delightfully 
deep and soft—and the surpris¬ 
ingly moderate price, $1095. 

Booklet No. 126 on request. 


OLDS MOTOR WORKS, LANSING,MICH. 
established liWo incorporated 1899 

Many tfth* /imrfiww efUkt aotamoMf tHthuHy art fkt /rtdnet 
^tAt Monti of CH4tmoHlt-^o sthooi vohtrt mtn art traintd 
to it Ikerongk and accnratt. 





























































“We Must Meet Coii£tioiis 
As They Exist Today ” 

40 Years Ago—Small production; slow, pains¬ 
taking work, principally by hand. 

IS Years Ago—Large production, almost ir¬ 
respective of cost, was the chief aim of 
manufacturers. 

Today — Keen competition has forced quality 
and quantity production to combine with 
minimum manufacturing costs. 

The higher cost of living and greater skill 
among workmen have made necessary 
increased wages which the manufacturer 
must meet w^out reducing pr<^its. 

Smnd for Our Booklet Our Service Embrace* 


Wwt* Etimhirtt— 

Labor Control and Man—emaot 
Lmploya CiMsper a thoo MatkcMb 


CNOINEERS 

CHICAGO 


ML 


With 
the Mileage 
“Built In” 



Make your car ride easier 
Improve the appearance of your car. 
Give you much greater tire mileage. 
Greatly reduce power consumption. 
Fit any standard detachable rim. 



SOOO Miles 

GUARANTEED 


Me tnuMtaea, which henee 
taint. With the Bertlxrtr 
Mooad wares actuate an etectrtc valT;^ he' 
t« speak, and permit vartaUaes in a 
rent of any desired strength. All that tww 
remains of the orlRtnal Bell telephone la 
the receiver, which te still lu caeence what 
he made it 

In Gray's caveat, which be unfortua* 
Mtdty filed In the Patent Office too late, U 
is pointed out that the Tariattoas of the 
current maj he produced by eaoslng the 
vibrations of the diaphragm to vary tlio 
realataucc of the circuita. this Is really 
the bealnnlng of the microphone trano' 
niltter. 

Herbert N. Casaon, In bis "History of 
the Telephone,” summarhses transmitter 
develoi>meut thus. 

•'Froai flmt to last the transmitter has baea 
the product of aereral Binds, its basic idea 
I. the varylnc ot the electric current by vary- 
tny the preeaure betwean tars points. SsU 
ungncMtloiiably auggeatod It In hla fsmoua pat- 




TH? flatillTTrcs 


Sueh men as Oarty, Scribner, and Dean 
have brought the telephone to its pnMeat 
t)erfectlon The one man who did most to 
create the swltehlHiard is Charles B Serffi- 
ner. Of the nine thousand switchboard 
iwteuta granted, Scribner bolds six ban* 
dred or more. It waa he who deviaed the 
first JatA-knlfe switch In 18TK, although 
the first modern multiple switchboard waa 
proposed by D. B. Finnan In 1879 Joseph 
O'Connel of Chicago in 1887 conceived the 
nae of tiny electric lights as atgnals. In 
1901 J J. Oarty Invented the bridging ben, 
a method of putting four houses on n sin¬ 
gle wire, with a different signal for each 
bouse, thus r«'a!lslug the party line In a 
practical way The common battery sys- 
teni was intriNluced In 180d. 

One of the moat remarlcnblp Improve- 
mentH lu tclejthone apparatus which has 
iteeii wade nithlii recent years is the 
‘Tsmd Coir’ of Prof. M I. Pupln, brought 
out about 1800 Pupln liitroduci'd colls 
Id telephone Hreuits in order to Eibvlab' 
the bad effects of capacity, by increasing 
the self-induction Thanks to this Inven- 
ttou, it Is possible to communicate over 
extremely long distances. Indeed in 1918, 
telephonic coauiunicatlon was eatabUsbed 
between New Tork and San Frandaoo 
with the aid of the Pupln colls. The eco- 
Domlc effect of the invention la renmrk- 
able. Tbln wires were made to work as 
effectively as thick wires, thereby saving 
I millions of dollars In Copper. 

All Interesting type of apeecb tranmnlt- 
; ter la that dependent upon the varlatlom 
in a beam of radiant bent or l^t. Such 
apparatus are designed on the prtn(d(fle 
that selenium varies in eiectHc*! rssiatance 
when exposed to light nr cadlant heat Si- 
pertments were made by Ball and SunuMV 
Painter over thirty y^afs ago, which 
proved that if a beam Of light be rafieotM 
from a mirror to a bar of aelgnlam which 
Is In tho circuit of a Uieph«»e and bat- > 
tery. the tdepbone will reiwet worda 
gp<d(en to the mirror. PMrtuqw the BUMt 
efficient tyiic of pfaotoiffiOM, ah tUa In- 
Btrumeut came to be called, waa that 4»i ^ 
vtioped by Ernest Buhner of Bdfjte, ahWt* 
ten years ago. 

^ The Automatia Tsdafitiena, 

The hiatory of ttw fitM dtagf^ 
enbaequent devrit^nwot of a8tiil«i«ttQ 
idwoe eunUnient, by wiMkffi 'peaueet^M 
hetweeu the rarIo«a'«M^ , 

g»f eatafaltahed jilB - 




aHolffi 

Then the screw goet in miSv, 
in just the right spot Mr. Punch 
umea the wild curtain fixture and 
makes a game out of putting up 
shclvea or bathroom roda 
Mr. Punch is an automatic driU 
that you simply push. A spiral twist 
whirls the tool-steel driti. The 
handle rcbounda There are ei^ 
difierent-tiaed drill-points in ha»^ 
seen through numbered boles 


T««M~HaTwMi 
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4PffwB RiPOr* 

« 'af!S£i 9 ^sS^^.:». 

*‘Wmmiik <tec ushinitMttii in 

^ Wi^^^'fllitiltetitlon 

% 'wNtt *t 

^.ilpCMpbi^, M4 HOtMtmgh the eqtil^ 
4«K>rilM« im very erode, It 
^ or ^indiie* 

'jiMP;ta 'ate epi^ttie t<Httty. 

{^ ,Amt KtcclQcatkms eorer the tenoln- 
AttMT miMorAter*" Uoee «n eoateot> ar- 
' laiWra «r ineia en the Uialde of 

itl-iejoaM «f « oylfaMer, ntxl at cooneettoK 
^iim pOi atiult Itoea by ipeena of wU>er» 
imiA M Mvhis a vertioal and 

al^tairy fttorenunit. fhe drat meobanlam 
,%«[«lfed aewB wtn» tma eaeh atattou to 
eeqtral office ttechanton. which waa 
Wmt^ied by meawi of poab bottom 
IW^ittteA on the MbPhcme. Pimlng one 
^ «Mm 1w»t*otw the proper nnmber of 
t^lhwi current to a meifiitet which lift* 
eA wiper abaft to the dealied level. 
IJMpiltaht aaoond tratton Boat current to 
a. atyeohd hutmet, whtoh cattaed the ahaft 
to rbvhlve, tetodtng the wlpera Into con¬ 
tact tHth the line teadlnff to the called 
|«tephaoe. A third button waa naed to 
thug tba beU, and at the end of the con* 
vematton, tba connectkio waa releaacd by 
ItfBiMttis a fourth button, which canacd a 
aui«nat to withdraw the Aeteiita which 
betd the idtaft Ui poattton. Atrowger waa 
not an electrical expert While hta In* 
ventKm waa extreeaely crude and Imprac¬ 
tical for actual aervtce. It contained many 
poMMlItlea <rf ^dopment Mr. Alex 
a&dar SI. Keith, an electrical ettaineer, tw* 
Cane iBtareeted In the aubiect. Under 
bla (tddaaoe the lm(>ravement of tlie atc 
paratm beaan at once, and hu cfaitlnued 
BtobtoRUptedly for the part twenty-ftve 
yeaW. 

A review of the birtory of the adoption 
bf antomatlc eqtilpBMint ataowa that the 
flrrt public exrtMitae waa Inrtaltcd In Tal 
Porte, Ind,. in 18&C. Ptuce that date No«ne 
one hundred and fifty other exchnmtef 
harh taten ioatalled jp the Tlnlted Statea, 
eapaelalty in the Oeatral and Weatem 
fHatea. 

faoaimtle Taksnvliy and Phato- 
tolefn^y. 

Talatttoffraphy, or tolegrapblc tranmnlH- 
stoo of a fhcatmile of bandwrltlna. or 
drawlnaa, end phototelegraphy, or tele¬ 
graphic reproduction by a reoelvir of n 
ph^re pent by a tranamltter arc In thclr 
preaeut atatea the alow rcanlta of the ex- 
perlmenta of many Inventors durlna a 
long period of years. The first dcvl<v of 
all, a copying machine intended emiednliy 
for tranamtttlng print, was invented In 
a Scotchman, Alexander Bain, who ob¬ 
tained a patent for It In 1843. In this 
each letter was formed by a number of 
Ituea, each line being tronamltted b.v a 
apeda) wire. The line* were prodticed by 
a comb tontalnlng Inaoiatod metal in^ta, 
whhd) glided over the type to be trans- 
mUibel A ataJQar «o»b at the recetvlng 
«IMl ertiredaced tihe llamt on a chemically 
p f H atea d paper. Bate propoaed to copy 
fite type WMi one nitital point alone, omtt- 
Itei OMMih and tnuumittlng one line 
ddite aMttny, .but the patent does not 
thaiba ti^r hew tba Uf^ were put to- 
na’Oted waa later'taken 
% i|g^ by Buartll. who exhtlilt- 

vM-Jilk' iwaf*^ at ,t|ie London Kxpoal- 
^ -She mxt amd more practical - 

S Ui|;4fftedd»e waa bhat of Bakcwcll, 
tMWfBtttfd handwriting. 

toaulatlng ink 
the rota- 

,'4pt by ctoduftotk cauaed a metal 

Ike 'Tbe aama con- ' 
nmfiim eylindei. 

: tf j jtf liWliNliroa paper waa 

^imit'fiach rotu- 
Irtwasd the 
«K Sfort WKH 


idShoai^ «f U|Ue 

duoed a new elemeht. fui elet^fo-puuimiittQ ’ 
receiving device to replace the electro¬ 
chemical one. Every electric impulse from 
live tranamltter brought a email electro¬ 
magnet into action, which caused an auto¬ 
matic pen to be prcaaed against ordinary 
iMitlng paper. Oaselirs "Pantolegraph" 
(IS-W) had reciprocating action, metal 
foil, and better aynebronmu movement 
Thla was the first device to come Into 
actual aervloc, being uaod for a time be¬ 
tween Paria and some B>encb provincial 
cUiea. The Alsatian, Meyer (abont IWM), 
brought out au apparatus wtth electro¬ 
magnetic receiver, the novelty being In 
the helix, which takes the pjaco of the 
receiving metal atyle. This was the first 
electro-magnetic copjing telegraph to come 
Into praotlcal ust,. Wrard (1865) devised 
a metal stylo that moved in spiral lines 
like the needle of a gramophone, but the 
idea led to no result Also In 1865 Hultert, 
u Frenchman, proiwscd replacing the in¬ 
sulating marking on the foil by heavy 
marking forming u kind of relief. This 
Idea was dcvelopwl later by others. Ldnoir, 

1 who In 1867 proposed an original method 
j of synchronism, la aald to be the first to 
I suggest transmuting photograidia by tbe 
tdauttwraph, after reduction to black and 
white. Ho was also the first to lay <arbon 
paper upon white In a retvlver. In 1868 
ll'Arllncmirt produced an Improved ayn- 
rhronlam In which tuning-forks were em¬ 
ployed for the first time In a telautograph. 
His theory Is largely ustsl at the present 
time. In the seventies, Sawyer, an Amerl- 
oan. Introduced tlie pressing of the paper 
containing the writing to bo trsnsmltte*! 
on a Bine pintc. tlius maktug a printing 
plate, also a method of writing In relief 
or eiuboascd lines for the tmtwmltter. Re¬ 
lief writing was furUnsl d«velop«>il by Bdl- 
ss»n In tbe early eighties, and by Denison 
in the middle of tbo eighties. IK» Houdt 
(1874) obtained synchronism by iwlng u 
special line aldetl by n vibrating polo- 
changer, and Shechy (189,1) by a stieclal 
line aided by alternating current rocUors. 
Bain’s idcii in the formation of letters W'ss 
revived by Parcelle (188‘.1) and Brooks 
(1884). who used alternating currents of 
different freourncles. riummel’H teletlla- 
graph and the electrograph of Dunlany, 
Palmer and Mills, which appt-ared at the 
close of tbe last (vntury, are copying tele¬ 
graphs with oleclro-niagnetlo receivers. 

Tlie telnutngrnph has also provw! cap¬ 
able of working In <v,nucclloD with wire- 
b'ss telegraphy Tbe Idea was first brought 
out bi the let I cuts of K lister (1898), and 
(Irovllle-Willlams (1899) and was further 
devetoiHvl by Bniuii (19(K1>, ruusn (19(M), 
(iarcia (1908), and Kiiudseu (19001. In 
all of these nii]«ratus the oonductlvc iwrl 
of the transmitting foil clost-s the iirlmary 
current of a Itiibnikorff coll by the aid 
of which elt'ctric waves are sent out At 
the receiving end a coherer closes a bs-al 
current during the arrival of the waves 
from the transmitter Among tho telsu- 
pigraplm based uihui this meth<Hl which 
have hail practical demonstration are 
those of Berjonneau (1007)), Thoruo Bak¬ 
er (1900). and Kom. 

lu another fonn, the telautograph. In¬ 
stead of copying tlM' original In fine lines 
at the receiver, makes a recording t*en fel¬ 
low the movements of a pencil writing at 
tbe transmitter Tbe idea is that tbe 
movemmt of the iwlnt of the peiiell on a 
level eurface is made up of two ooinpo- 
nents which can be sent separately by 
quantitative or pulsatory eairente and re¬ 
combined at tho receiver. The first pet^ 
son to suggest transmitting handwriting 
In this way was tbe Englishman Jones 
(1856); then came ImcoliM (1857) and 
BtenayamO (1N5H), who propowd a aepar- 
ntloii by rectangular co-oMlnatea. In 1878 
(lowlier, an Engllstiumfi, made the first 
actual long-distance writer working on the 
two component principle, using in it quan¬ 
titative transmlnsbvn. In 1681 Jordery, a 
Prencfiiomn, demonstrated a model at 
Paris, In 1885, Roltortson, an Anterlcan, 
brought out a device which la a develop¬ 
ment (It Cowper'a Weaa. In 1886 Hflpfner 
suggested separation tiy polar oo-ordlttates. 
O’Briwi’a method (18«8) waa very much 
lilw that ot SHUihg Oray. who to the same 
gwiy britolW aoi* ^ first aRpatetaaj 
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You, Sir! With a Tough 

Beard and a Tender Skin! 

You who know what shaving troubles 
really are—you who actually dread the 
daily torture—the smarting skin, some¬ 
times raw and injflamed—the ingrowing 
hairs—the objectionable rubbing in—the 
thin lather that dries and flakes—the 
general nuisance and waste of time. 

These statements are meant for you. 
We claim that for you 

M^nn^ris sHfluinc 

offas complete relief from these annoy¬ 
ances. 

We claim that it is absolutely unneces¬ 
sary to undergo the torment so familiar 
to you heavily bearded men. 

We claim that the secret of shaving satisfaction 
is in the lather and not in the razor, and that 
Mennen’s will eJitnmate your shaving troubJes. 

These are bold statements. You have a right to 
be scepticaL Such claims have been made before. 

But we are staking our business reputauon on our 
ability to prove every one of them to your complete 
satisfiution. It is our name against your ten cents. 

Mtike Us Prove It 

Mail ua ten cena (stamps wiU do) with the coupon. We 
adfl send you a good genetouj tube of Shaving Cream, 
and fiee, a tnal can of Mennen’s Talcum for Men— jUr 

a new, diaanettve man’s powder, that blends to the 
akin. AU we ask is that you foUow directions. 

Will you ttke a chance for a better shave? GERHAftO 


Q’ERH/iRCk n^nn^n 
TOnPRnY 

NEWAMC, R J. 


ter shave? ^ GERHAftO 

A MENNEW 

JT CHEMICAL (CO. 

n Cr Ubor»tocM«.i7o6 Omm 

S«wt, N«»««V, N. J. 
^ Enclosed u lo cent* for 
which pleaw send me ■ 
^ medium sued tube of Mennen's 
W ^ Shaving Cream, and a trial can of 
(7* MetuMD's Tokum Powder for Men. 






PREST-O-UTE 

Dissolved Acetylene Carbide Caa) 

Simplifies and Improves all 
Oxy-Acetylene Welding and Cutting 

It places this money saving process in reach of eotry metal 
working establishment. Investigate the possibilities for profit, 
the large savings of time and material in the repair and 
manufacture of all metal parts, with increased quabty of work done. 

Simple Apparatus—Elasy to Use 

Intricate, exF>eniMve apparatus is ding. We furnish a thoroughly 
not needed with Prest-O-Lite. high grade welding apparatus for 


The average rnechanic can be 
trained quickly and easily to be¬ 
come a proficient operator. Prest- 


$60. not including acetylene cyl¬ 
inders. which are extra and fur¬ 
nished under aliberal service plan. 


O-Lite may be used with anygood Truck and special equipment for 
apparatus for oxy-acetylene wel- cutting operations at extra cost 

Benefit by this positive 
universal acetylene supply 


PrMt-O-Ute AcatyUne Service fumiihei 
the highest grade of Dissolved Acetylena 
in portahle cyiiftders, used m conveni¬ 
ently as you use cylinders of oxygen. 
Sevas the Urge initial outUy and heavy 
depreciation, trouble and inconvenience 
of making crude Acetylene in carbide gen¬ 
erators. Besides, Prest-O-Lite Dissolved 
Acstylsas is perfectly dried, clesaed tad panfied 
—ssskes better welds sad u cheaper le ase 

Send For Data 

Gef thU htipful, frm lkHr<fk\xn, dAotfffy o;lua/fns/dneej of MUinft 
anJ tnowir^ fiow if<Hi can afiph fAn f>roc«M with pr*M (n 

THE PREST-O-UTE CO^ Inc. 

TW WsrU's Unssi tUksn *f DwMhed AestrfaM 

aiO SPEEDWAY INDIAJIAPOIIS. IND. 




D iscussing hght-weight motors recently, the . 

Scientific Atnerican said: “Efficiency means I Mh iT 

weight, reduced friction, and above everything else, 1 jf ip « pB |f 
lowered operating cost ” \ | 

Cushman Light-weight Engines are to-day recognized \ \ 
as the leading American light-weight, high efficiency, 
all-purpose motors, challenging comparison m minuDOin H 

w«i^ per horsepower, redneed friction, quality of mate- Vi.' *** 

riil and worknaaship and cost of operation- m'l 

Cushman Light-Weight Engines 

■a to ao H. p. 

Cuihmsn Engines are used for .i greater r.inge nf work than any other single 4-rycle engine on the 
market Beside.s doing all st.itionaiv vrork as satiif.irlorilv and econoinieallv as engines of any 
, . weiglil, they may aKo he alia, htd to sLitionary or movable ma- 

‘ so. I< as (.lain Bimlirs, Hay Balcis, Corn I’likers, Potato 

Wm. , Diggers, Coni reic Mixers and Hoists Kqiii|>|>cd with Sdiebler 

rtrCLEV Caihiiretoi, I rntion Cliitih Pulley and Eoned Water Cooling 
Jjjjjll I System Sensitive Throttle Goreraor neriirca very yteady «{>ecd, 

eten on work of sudden y iri.ition in power requirement Moving 


Cushman Motor Works 

884 North 2lot Street Lincoln, Nobnolw 



PATENTS 


W TC tttko 
hoiislyc 
trarU'-ur 


the T:iiltpd Statea, and all c 
>/unibered among our ol 
Die CnKed Statea. Our eiii 
tera I’ntent wlilcti yvlll firo 
adraiualoly oa poaslble A 
phiiae of our praedee Is fi 
tilipllcfitlon We sliiiil he p 
Iirolmhle imlentablllty of ui 
(llwlosliig the fwroe are aei 
cIleiitM Is ^und In the free 
ofllee rccelfra In the '-Helen 


II jitfenDon fe Die fact fhnf onr eompre- 
onlj the maairlng of Die regiatratlnn of 
well Dm> uhtaiiiiliiK of lad 1 era L'atent In 
oreigji thereto 

uiine of Die most suceeaaful Inventors In 
L‘ always tUreetod to the setnirlng of I-et- 
nvenflons of onr clients ns hrondly and 
ir Jliinil Book on Patents, lu wlilch thin 
ised, yylll 1>»> mailed to any addretw, on 
rive onr nnttlased, free oiiluiun as to Die 
on, provided a sketclj and H d««crLptlon 
A ^Istliiel advantage prwseased l>y our 
lili li eaeh i>atent taken out through odr 


ML^fN & CO., SolicitorsofPatemtSMJTrgdeJIUirh 
233 BrMidwaf, New York 625 F Street, Wuhk^tOB, D. C. 


1 Onv% trwmiiwtep wm 19' pokstery cw. 
MRti tte nettw bM twhw 
oagaebi, tbe pstra dMetta* to the ittcl*- 
Jug potority. Only’s Woes wwe tortiiW) 
derrttved by Tiflany (18i6) and Mac- 
PbemoD On very much the samo 

prlndi^e was Ritchie's “telewriter” 
(1869). Tiffany and Ritchie used qunnti- 
taDre transmission. In 1902 the “Oras 
annngrapli,” somewhat almllar to Oray's, 
but with a photographic reproduction In 
a receiver, was brought out by a company 
at Dresden. Oerebotunt (1604) used n 
method by pulaatory, also very similar 
to Gray’s. 

The development of tiie ix^ylng tele¬ 
graph Into a photograpblo recorder was 
a very natural one. Iiittle (1867) was the 
flrst to HUggoat a photographic recording 
process for telegraphic signs, Dillon 
(1870) first proposed a photografihic re¬ 
ceiver for a telauDigraph; Olllno (aboni 
1601), like Dillon, used a mirror galvan¬ 
ometer In the receiver. The next advance 
over this was the transmitting of photo¬ 
graphs Pour methods can be used in 
transmitting photographs by telegraph, 
which, in order of praoDoablllty, are. 1, 

telaujtographic transmission; 2, by the 
aid of selenium In the transmitter, with 
use, In some cases, of progressive relays 
of light and Intermediate clirh^e; 3, a 
relief method; 4, what may lie called the 
statistical methotl. In the telautograiihle 
process the photograph to be transmitted 
Is flrst changed to black and white by 
means of a glass screen CJarbounelll, a 
Belgian, who brought out (1906) an apfia- 
rutus with a telephone diaphragm Instead 
of a magnetic relay In the receiver, In the 
end wiiflned himself to reproducing black 
and white pictures Berjonneau and 
Thorne Baker (the teloctrograiih with 
electrolytic apparatus lu receiver), both 
brought out methods for reprislucing 
lihotographs. 

The second method is based on the sensi- 
theness to light of selenium, a discovery 
made In 1873 by the English engineers, 
Willoughby, Hmitb and May Senlecq 
(1877), a Prenclunan, suggested applying 
the varying conducttvlty of selenium un- 
' dcr (hanging coudtUons of light to tin' 

1 telegraphic transmission of a photograph, 
wlilcii he proposed to reproduce as a fixed, 
(Isllile oliject. Bidwell, an Englishman, 
III IKftl, sugg(.eted a better metlxsi in 
wlilcb he used the changing resistance of 
Nclenlum to give the values of the picture 
III tlie truiiKUiltti'r and electro-ch(<uileal ro- 
j prislnctloii. The selenium (S'!! whs Im- 
I iiioviHl, (viiieclally Itj Gtltay of Dolft, and 
Korn (1602) brought out a further photo 
giapUle method. In this a lirlght light coii- 
j cent rated on a portton of a trunsiwrent 
I film uttuibed to u glass cylinder is thrown 
I fiom a totally reflecting prism within the 
I cylinder uiion a selenium cell at end of 
, cylinder Rapid changes of current are 
rts-eived by u galvanometer at the receiver, 
and the developed picture consists of a 
iiumlicr of parallel lines varying in tone 
Frlkart (1606) proposed transmitting 
jihotographs by wireless 

In the relief method variations of light 
and shade are expressed by the heights 
and depths of a relief print which are 
traversed by a style. By the aid of re¬ 
sistance devices these differences produce 
xarlatlons of current. The method was 
first proposed In 1880 by Eaton, an Ameri¬ 
can. who suggested a diaphragm carrying 
a spirally moving style In the transmitter 
and one lairrylng a pen In the receiver; 
the latter was to be pressed by a magnet 
upon the paper and the picture produced 
In a spiral line. An apparatus with wax 
cylinder In transmitter and wax relief lu 
receiver was devised by Amstuti! about 
1891; Klselska (1896) used a continuous 
(iirrcnt with varlaOon of length of the 
closing of the current The longer the 
closure the more light fell Upon the photo¬ 
graphic plate of the receiver. In 1903 
S6mat proitosed a vibrating telephone dia¬ 
phragm to cause flnetuations of current. 
In 1907 Etelln a Frenchman, used an osdl- 
lograpb In the receiver, Ita novemont nga- 
laDng the light falling upon the photo¬ 
graphic film. Henlecq and Tlval (1907) 
made some not very practicable sugges 
tlons as to the nee of Intenaedlate oUcM* 
(carbon or pigment prtota), but the prto- 
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ctple of the Adamlftn method fehotit 1807 > 
of transmitting varladotw ttf tone by In- 
termedlate clicMt has more value. 

In the statUtlcal method the picture ia 
divided Into a large number of small 
siliiares, the valtjes of which are estimatwl 
and sent as numbers or combinations of 
numbers In an ordinary telegram, which 
Is then traced out on h txirreai>ondlngly 
ruled palter. Gras (1897) proitosed suen 
a method for simple outlines 'Kte same 
Idea was brought forward by Klckluson 
In 1889. In 189fi Wllloughly obtained u 
patent for a somewhat Improved Invention 
A further advance was made by Walter 
(1807), who sought to transmit half-tones 
In IftlW Fortoijg combined this metluMl 
with a form of Intermediate cUrke. In 
1910 Htolfl and nissirl made some practical 
experiments l)etween Chicago and New' 
Tork by a method similar in principle to 
Walter’s 

When Prof. Heinrich Herts, In 1887, nf 
Kiirlsrulie, evolved his splendid experimen¬ 
tal proof of the Msswelllan theory of light 
as an olec.tromagnetlc wave phenomenon 
H would have l>een indeed a wild dreamer 
who ('ould have foretold even present-day 
uses of wireless telegraphy But an Ink¬ 
ling of the future crept out when, two 
years later, Rlihu Thomson auggesteil 
that ,Jbe Hertzian waves might prove val¬ 
uable for HomtHni/ through fogs or mate¬ 
rial objwts which could not be penetrated 
b) the shorter waves of light. This Idea 
of Hertslan wave telegraphy was not, 
however, prodnetive of Immediate results, 
for the Inception of rudlotelograpliy did 
not occur until six years later 

In 1890 Edouard Branly's Investigations 
at Paris resulted in the pnsluctlon of dell- 
etite Instrumetits whh-h had the property 
of Indicating the presence of Hertzian 
waves These operated virtually by clos¬ 
ing up the tiny gaps tietween particles of 
a pulverized metallic mass, upon the ar¬ 
rival of waves, and so thereafter re<‘elved 
the name “coherer ’’ A few years later. 
In England, Sir Oliver J^Igo repeals! the 
exi*erlmeuts at Hertz on a larger scale, 
using the coherer Instead of Hertz’s spork- 
gap resonator as a responding device In 
(Ills work fairly large distances, at least 
as compared to the earlier exiwrlinents 
were traverwsl by the wave*. In passtiig 
from sender to receiver; it apis'ars that 
the purpose was not telegraphy, however 
but rather a further confirmation of Max¬ 
well's theory. 

In 180(), Prof Poirnff of Kronstadt, Rus¬ 
sia, erected an apparatus for the punjoac 
of observing lightning, and in so doing 
piodui'ed the nearest approach to a 
USD hie wireless telegraph receiver that 
had l»een built up to that time M<k 11- 
fylrig the Branly coherer and combining 
with It a relay, nnvrdcr and tapping mech¬ 
anism be securetl a receiver which would 
mark uisui a tape the time of each dis¬ 
tant lightning flash In addition, hts ap¬ 
paratus would automatically prepare It¬ 
self to record the next flash, by tapping 
the coherer gently and so breaking apart 
the particles wbleh had been brought to¬ 
gether In reetsinding to the lightning dls- 
cliargt' Just received. Further, his ar¬ 
rangement Included an elevated eoiiduetor 
for the purpose of collecting the energy of 
electromagnetic waves doe to lightning, 
and a ground connection. It Is Interesting 
that an essential duplicate of this receiver 
us used twenty years ago is now ntlllBe<l 
by one of the large power houses In New 
1 ork to indicate the approach of tlninder- 
Htonns and so to give warning that prep¬ 
aration must be made to meet an In¬ 
creased lighting load Uironghout the city 

The very next year, 1890, Gnglielmo 
Marconi demonstrated In England the first 
real radio telegraph system which had 
ever been produced. By combining the 
Morse key with a more powerfol form of 
HerU transmitter, by perfecting the coher¬ 
er of Branly, Isslge and Popoff, and by 
adding various new devices for prote<‘tlng 
the Instruments and preventing Mae oi>- 
eration, the pioneer invention waa created 
Although the various elements In rather 
crude form had been at hand for yaars, 
It required Marconi to correSate them so as 
to give the world an o|>erable radiotele¬ 
graph. In the 1996 experimental messagee 
were transmitted mw and throe quarter 
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mam ftOMt Sftttobtttr Pimt 
not reu tlw ftouiw* ww 

Amt wUm, snd soon, by owtOK tm rnttk ' tr iW /' 

«»iMction with elevated aerlai wlna map-' 
ported from kites and abamdoaloir tiMe 

iwnibollc refleetora, sdgiuilihR w«a etfwted ' 

over nearly niue mllea. 

In 1807 Lodge began the at>pliO)ltfMt «f ‘Inaa n yww4iitoi> 
hh* earlier work to actual wlrelese telef- ^ tijS dfeiMW df 4pii^ 

raphy, and on throngh ISM produoed a -naitb tuffRo, «|>d tt Mb 
Comidete ayatem which was charaotoriaed ^OitMA constant abrvtoe 
by excellent syntonlaatioa at both aendet ^The Sret greAt JtfeF<ittViiBR 
and receiver Hy the t&aertion of indue- CIW^ of radio oeOfHVtd O&Jmmif'.SiOtfll, 
t.inco colls hi the circuit between the eie- 1*09, khen tbe ateamaiilpn 
vated conductor and tbe earth he «o great- “fUnlda’’ eollldod ntjHim 
ly IncrcuMcd the iK-raistence and deflulte- wM able to aecurc amiattt9ic)| 
ness of oscillation that sharp tuning of and, though tbe raaaol anok i^ddhly, , 
stations and consisiucntly a oonstderahle beg pamtengera were fi^nettoA. TlMHM 
degree of freedom from interference waa been many laatanoea aloetf then tk 'Wh^ ' 
had. Tlic same year, 1897. marked tbe en- "inking or dkwtdod tUpa have b«o9 
trance Into the field of K. A Fessendeu. in A) gain help by "ending out the 
the Unlteil States, and tbe beKlnohig of trees signal, and Ihe value of 
the develoiunent of bis system. cuolpment aa Inmranoa for v aw nl i uf ^ 

Fessenden's tncthoda were espedally baa thua been clearly proved. 
notable tai-ause of his mdlcal departures ^ tbe four yean tbrooih XOI# tadtb- 
froni the early art as practiced by SCar- tele9i»id«y had tbe aormal growth of » 
c<inL Instead of using the coherer, which JoaUF find valuable act; utuefa RMgMM 
was ojieratcd by the development of a irtn^ ^ the detail of appantua ww aMide and 
glo voltage, sufllcleiitly great to cauih! par- ^ number of radical Improveniu&ti bnoUntht 
tial amalgaiuatiou of the perUclm, Fesaen- tortb, 'The Federal OovernnUnt ecnU^etiM} 
den developed reei'hera In which the re- H* powerful atatlon at Arlington, Vg,. 4afl 
sponse was pr<nM>rtlonnl to the total power worked in oonneoUon with tbe GUfrt UtaW- 
lielng riM’phed from the transmitter at any » •fii'!** «< Important expeehMnta. 

Instant. Again. Instead of attempting to Tbe transatlantic rtatlona at^ Tudtortfln, 
(insluce abrupt and rapidly decadent oaeil- N. J-, and Hanover, Germany, neurty 4,(IW 
latloDS by sudden disruptive dlsehargea of apart, were put into comunuileattMi 

condeusors. he directed his efforts toward *“ •» forming the Snt very 

more m-arly or eompletely sustained long-dtatance link using the Ingentona dl- 
waves, and even devised a method for generation maobtoea devioed by »»- 

their direct generation by raeans of a verv Goldachmldt. Transpacific oosuoUr- 

high frequency alternator. '-‘Ifil radio by the nae of PouIa«m arc gmi- 

Marconl In l^iOH worlcwl out an arrange- e™*®” I****! aerrlc* aeveral yeuto, 

ment of coufiled circuits tuned to vibrate ri»r a eecoud wlrelem be¬ 
lli unison both at sender and receiving ata- Francteoo and SoBcdulu was 

tion. and so made possible the transml- XUrconl apartc tnjwmtttora. 

Hlon of large amounts of power without cutting of th» Oennao eaWo ahortty 

sacrlfldng sharpness of tuning. In this opening of hortllltlcu abroad l«at 

same year Ferdinand Braun, of Strass- S"''® * luipotwi to traMntlantfe 
burg, Germany, worked out a somewhat ***** both the Tockerton- 

Mlrallar arrangement for Increasing power Hanover and SuyvUle-BerUn link" are te 
I of radiation, hut sec-ms not to have In- «Pc™tlon. Varloua ott>«r tuee of radio, 

" chided the essential of unison in vlbra- electrical locatlOB of enemy 

tIon frequency of the various circuits. ****** wlreleas rtattona and comnraolcattun 
I The general tr«>nd of the art was townrd **’**•» «**• >'**«••• moderately long dlu- 
erec-thm of stations of higher output for *“ncee, have been strongly empbaalMd by 
signaling over greater distances, and on **»« ^“'1 ““<* »«y In the not dU- 

Decemher 12th. IWl. Mimen! succeeded ““"y addltknml and valuable 

In transmitting repetitions of the letter "PPUcatlona of this Intereetlng mod* of 
“H" (groups of tbre-e short lmimlsc>s lu '’coveytug intelligence, 
the Morse code) across the Atlnnllc from Th* Deealopmant of 'fini*ftrtvli|ihoiijr 
Poldhu, in Cornwall, to HI .Tohn’s. New- The transrolasloti of vocal sounda by 
foundland About tills same time aellvltj wireless. In radiotelephony, has not yet 
and Interest In wireless begun to grow iiecome of commercial Importanoe. Tbla 
rapidly Ixs- de Forest, In the United | liram-h of the radio art wlgtnatod In ‘ 
Hiates, cinnmcnet'd work on arrHiigcmcnts America something over ton years ego, at 
of apimrutus which wen* later embodied the time when tbe principkM of prodwdttg 
In the equliiwcnt suprilleil lo.jnuny ves- sustained waves and modifying them by 
sels and shore stations Fesst-ndeii was tbo we ot tolephon* traoamHters W»f» 
continuing the evolution of his piTslstont brought forth. The three main problena 
and contlnuou.s wave systems, and devlscil of radiotelephony have been to generate 
many sjieclllc forms of trarisuiltter otid uniform radio-frequency attonuittng cat- 
rci-elver which later came into wide use. lent, to modulate it la accotdance with 
The liquid barretter (electrolytic detectw) speech waves, and to Interlink wlrotoM 
Is a product of this (lerlod. and wire telephones by weaiM of suttald* 

In lOin, when Marconi was able to relays. Kach of these dU&odtles baa bees 
transmit actnnl messages entirely acroea overcome to some extent, and among thOM 
the Atlantic at night, Valdemar Poulaen who have contributed largtdy to practtofil 
(the inventor of the tolegrnphone), in progress are Feaseoden In the UoltMt 
npnmark, devised a wireless transmittor HtateivAkdln and feance In Franco, Fool- 
comprising a direct current arc burning seai itt JOenmark, Ma}ora«a la Italy, vart; 

In hydrogen, which produced sustained oas emrtneere of the TelofuiibM ayatmu.Jit 
waves and now fonns the aendlng equip- Germany, and Marocml iB Bpg i aM , 
ment of many poweiful installattons. It Although imperfeettom ud IlmttattoM 
required about throe years for the dovelofs In metbodH and appacates iwad Iwv* 
ment of this arc oscillator to reaib prac- vented widespread adopUoB df rtiMvitold* 
Ucablllty, tu the meantime, tow'ard the phony, niKdi can be CKptoted ftng ' 

end of 1905, Fesaendeu tranamUtod tbe In the future. Wb«n mliabto-BppMgtoW 
first messages both waya between tbe capable of talking ov«r WO ttrOas at f«|» 
United Htates and Great Britain, using Ua at any time can be MCwed, tt aMSak 0^0^ 
powerful musical toned spark atatlons able that the rtoaaidttp Wndev .Witt '|Ml4' ' 
near Boston and In Bontlond. use. tar speech aligiaUQg, A'te l BribaB ^ 

In 1906 deForest commenced work on a atnuMnta are filial^ $<N(}n0Ml af gagli'' 
development of tbe vacuum tabe reotlflat rimasd efflrieimy tb«|ip«W4iG|tOeO'ali^ 
which Fleming apiiUed to radlotolegratAy or so dan be (Wvemd 
years before, and termed the new derlto. <dWlohlt to aee bow 
an ’*Budlon.” Gntgrowtha of thl# tacetear W radio a« V knoalk 

are now proving naefii] as teiephnw Box. tolsplMmy, With itiitHiiW ^111)111^ Wtfli'illlrf’’" • 
pUflera and very deUcate Wlrt««B* 'Maa .meai the tok» TIIT tr'jteyitrftffr Wffir' ‘ 

, tors, and are even used to prodoos WfOMl a.'dlrtWHUtiltos ^ 

.. tot short distance tranawiaidoa by 
At Btraasburg, Germany, - .dWtog Wtft, jtekWdBllWt 
: {Mtod^Max Wian diiK»v«i«d sww AtXI 
jwsfmttto Qt tnrnamtr mm 
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^.0m mr m' mm % nuori uiT«Btioa 

(U60), vmm ft» tiM wzt 
tw«B47-AT» fma, tait with the •ereatlee 
Miptll «lw bn Mn^ <mt ia ma Ou SooO^tUh ot modem dleearerT eet» in. 

pmum, nwtr efOMdliic lo ISTO, Utne fmn aAnr Fenditya 
^ tv «tV ottWC 'fomthtt M- death, Z. T, OMtmme neelrad a patent on 
tk^' ^'har eem U 4 m tb* f»a aaibia, a raalljr practical direot<cttneat dynamo 
(hhllWM^nhti not<ff; th* tntide oil enclaa In 1S7B the Sprengel vacuum poapt which 
aw*^); the antoawiMte; the Wda- became almoat Immedlatety an lapmtant 
* bn^tlWltpt^ Tunaabea hunp; &e X'Bay factor In aolving the problmn of aueeees- 
nddHhMt; the otOlntion of bleat furnace ful tncsandeacent lamp manufactora, waa 
fgaeit fur operation eX $M encloea; Introduced. In the following year lieot 
tat* 4HW>9wating of atemn In toemnottve labtochkoff patented hla famoue "candle," 
p wWOltah the oynttoeato of indigo l the con- conaletlng eeaentially of two vertical 
tatdfMttiad. of making enllAnric aoM, tJw atloka of carbon aeparated by a thin fnal- 
qdtffiaihmldt thennit pFooena, and the Im ble Inanlatlng barrier, acroaa the top of 
nuui^mhle and radleal tnnovatioaa in dye which an electric arc played. The rated 
dffVga, and chamieala. life of the varlone typea of XablodiUcoff 

4^ Itttetoatlag coaflnnatlon of the candle, which worked on a voltage of 
etoildtgthg tdmmcler of our popuIatloQ may about 42, varied from 1 hour and 20 mtn- 
be wmdi Iv (waapartQg the namee cd! In- utee to S houra and 20 mlnutea. Thou- 
veaW^ ptomlnent in the earlier periods of aanda of tbcee candlea were aold, although 
thMnatdaV** hi^ wUb timee whkdi are comparatively few found their way to the - 
tonni fntptaatly acattered ihroaib the United Statea, before they were driven out 
later pddttloaa of the Official Oaiette. Fnl- by the more modem area and ItMjandeaoent 
tab, WUttemore, Bigelow, Blanchard, Hoe. lampa. 

Oampbell, Amea. Fairbanka, Howe, Oolt, Meanwhile Charlea F. Brush and 
IfpOormlek, etc., testify to the complete Th<Hnas A Bdlaon had applied themaelves 
Anglft^anm predominance of former to the Kinpendons and hitherto unsolved 
tiaea, aritUe such naeMu ae Beeteadorf, problem of utilising elactrlolty for general 
lleagenthater, Pupln, Tesla, Ohrlsteoaen, lighting pnrpoaea. Brush exhibited his 
Doherty, Fraach, Oaltagher, Conner, Hon- first arc lamp of the wonderfully simple 
noti Krakau, Hasta, Stelnmeta, Sauveur, and sucoeaefal rlng-clutcfa type In 1X77, 
and L tndent . b al, which are abundantly and In the next year produced that other 
•pelnkled among the namee listed In recent Indlopensahle feature of hla system, the 
Official OaaettM, offer proof of the leaven- aeries arc dynamo, end started arc light¬ 
ing that Is gHng on In all dqiartmenta of tog campaigns sll over the world. Four 
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AaMCtcan life. years later Brush arc tights, made in 

Cleveland, were In nightly operation in 

CMTwtfiv Night late Daf '?'?“• 

The history of the arc seems inoompleto 
(OssriaSiMt from pap* 4M.) without meotionlnK the early work ot 

during the late seventlaa We have aV lidlbu Thomson. He invented a geuer- 
ready referred to the tMHWlled 'ineaodea' ator, abmolutely unique, lu connection 
eeooMHw" lamps, which mark the off- with It he developed the magnetic blow- 
shooting of the Incandeseent lang) from out, which has been extensively employed 
Ita parent atam, the arc. Nomeroos at- ever since In controlled, llKhtning arresters 
tflupta, some of them Involving much and droult breakers. He also Invented 
Ingenuity, wen made to produce a me- an arc lamp and regulator Indeed, the 
ceoafol lamp of toe •‘tnoand o se c ne e are" Tbomson-Houston and Brush aro systems 
typa, and much mtmhy waa sunk In value- were active competitors, 
leas patcota, as Drsdge’s classic tome, In 1670 several Inventors were working 
"Bieetiteal lUumloatleQ,’' containing rec- on the Incandeseent lamp problem, among 
ords of an tbeee eariy patonta, abundantly them Sawyer and Man, who experimented 
tostifiea. One lamp of tola sort was De extensively with filaments of csrhonhosl 
Mole(yn’a U etmiprUnd a glass globe with paper; Lane-Fox. who used vegetable 
plugged tgumltigB Cor oonnectioa to a va- fibers; Swan, who In February of that 
cuum pump; into the upper part of the year publicly exhibited a lamp with a flla- 
tlobe a tube containing finely powdered ment of parchmentlsetl tread ; Weston who 
carhoB waa sealed; a movable copper wire worked even at that eorly date with 
ran through tola tube and protruded squirted and cut nitrocellulose, and Bdison, 
through toe orifice ut its lower ead (In- who tried out substances fSr too namerous 
side of toe globe), tola orifice being ex- to mention hM«, bnt Including platinum, 
actly large euough to let the carbon dust lamit-bleck. tar and paper. One might, 
trickle Oaaagb slowly, forming an "Incan- perhaps, think that toe fkllures of De 
descenee-arc" between the copper wire and Changy, De Moleyn, Starr, and others 
a plattetam spiral that came up through would have had a discouraging Influence 
the bottom ot the globe. on these Inventtve In the late aeventleN, 

X W. Btorr of Clnelaiiatl, Ohio (a but they regarded them merely as llght- 
proldgd iff George Feabody, the phllan- houses, ahowlng what to avoid Edison's 
thrt^et), tackled in grim earnest the job famous exhibition of bis complete incan- 
o< lavun^ a pcnctleal laeaiideeceBt elec- descent lighting system, when the lubora- 
trie lamp, and bis efforts Nealtad In the tory grounds were lllnmlnated by seven 
Bo-ealled Starr-Klag lamp, patmited la hundred lamps, took place late In Decom- 
184K ttoen Its Inventor iMs only twenty- her, 18TB, and attracted prominent visitors 
thru* TaUM «M, Two yeaiu lator—In toe from all over the country. This may be 
very year, by a obigtoar oolneldsaoa, that considered the crowning, as it vms the 
Bdlomi wa# bora—toe ui-etaired Starr dosing, event In the progress of lllumlna- 
bad wuhbhd tmd worried htmoelf to death*,, tlon during the eighth decade, 
bad ha Head to oomplato hta axperinMOt- Development during toe yean I860 to 
Ing, the imeeawM teeoiadeeeent lamp 1880 was rapid and important Lamp 
ml|tg toigmfTlhD' hare hnyn tiroufhf forth coubs were brought down, as ways of sira- 
•oaa if**** ttwto U aetoalty dUylng and standardising Ump parts were 

waa. r MtairiB lamp tod a TcfrioelUan va- dtocovered. The price of arc light carbtms 
chttm, ftm UMauaa dmmhiMV )tto that la a waa gradually reduced from 8240 per 
batoa^ffiir l y i nt Ity the la- tbousand to about flO per tbouaand. The 

toto Mriatlillag m«^ art of "pasttnr oarboa marnehts to toe 
oury)( rptothttlj of a sdok lead wires was discovered; pravfaraaty, the 

of ifilito ,d|l|l»d4 about <ato dighto to«h tUaments bad to be attached by expenaive 
toutoiSj Uto togap Wan . Thg toaip paw ■ mechanleal devleea, such aa ttny holta, 
mhm- awr. hot WmO- ante, waahem alaeves, and etempa. 

^ three-wire system of ffireet-current 

pmamd dtorthulton was drst put into 

'rnlbi III litliailliir ' atpllljl V ' operatko in issa at auabury. Pa- Who 
fi|g| tatoatod tt la almost tmpoaalhle to detnr- 

ST of wT^LmetoW 

.^***** UgMiag. atidto «d Edward We» 


A Lot 

than rust-resi.stance recom- 
W mends Armco-American Ingot- ^ 
f Iron for such products as these. ’ 
Workability as well as rust-resistance 
makes Armco Iron the economical 
metal for Gas Holders, Then, too, 
Armco takes and holds the paint far 
better than steel,—a very important 
item in the cost of maintenance. 

L The ease of forming, the certainty J 
^ of a superior coat of galvaniz- 
ing added to the fact that 


ARMCO IRON 

Resists Rust 

led L. O. Koven & Brother, 50 ClifF Street, 
New York, to adopt Armco Iron exclusively 
for rheir high grade Naco Range Boilers 
Perfea welding (100% of the welds perfect), 
easy workability, the highergradeof galvaniA- 
ing possible, render Armco Iron the material 
most nearly ideal for gasoline underground 
storage tanks such as the one shown here 

What do you make? 

If it rontuns sheet metal you ran, with interest and 
profit, read our book—“Defeitmg Rust " The 
coupon will bnng it free AI«o information as lo 
the •iiitabllily of Armco Iron for vour product 
If you use products miide wholly or partly of sheet 
metal, vou should be able to eel them of Armco 
Iron from your dealer If yiui nave difficulty please 
write to ut But don’t put off writine for the iiook 
“Defeating Rust’’ will he helpful from the dny you 
receive it Send the coupon today 

The Americam Rolling Mill Co. 

B«k 9B6, MiddWtowit, Oluo 
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used the dynamo In electroplAtlnx on « 
lame Male. In 1866 Mr. Oeorfe Weatlns 
house Instfliled the tlrat regular altermt- 
tug-current central atatloa In America at 
Buffalo, N. Y., and during the entire tM 
jetitu under oonaideratlen the central sta¬ 
tion Industry was ra^ly extending «» 
roots and branches. By 1860 electric 
lamps—incandescent and arc—had made 
their way Into every dvUlaed country. 

The nineties, too, were prollfle at dis¬ 
coveries In 1881 the cellnlcee or “sanlrt" 
process of malting carbon filaments was 
commercially Introduced. Two years later 
the cellulose filament generally supplanted 
the bamboo. In 1806 came the “ohemlcal 
exhaust" for Incandeecent lamps, which 
Improved their average quality, at the 
same time reducing their cost, and was 
largely respmuilble for the reduction In 
price of carbon lamps In 1895 from 82% 
cents to 20 cents each Meanwhile the 
prtK-eHS of ‘treating * filaments In hydro¬ 
carbon vapor, rendering them more uni¬ 
form and improving their radiating pr(4>- 
ertles, had been Introduced, although that, 
too, had tieeu discovered very early by 
E<lward Weston. 

As experts and fadlltlee for research 
multiplied. Improvements, first of minor 
Importance, but more recently of a revo¬ 
lutionary nature, were evolved, The sub¬ 
stitution of molded bulbs for ‘‘free-blown” 
bulbs, about 1892, and the Invention of 
the turn-down lamp by Pheipe in 1888, be¬ 
long, relatively speaking, In the category 
of minor Improvementa. The first Indica¬ 
tion to the world that the metal-filament 
lamp might eventually Bn|icrsede the car¬ 
bon came alamt 1898, when Dr. Welsbach 
produced bis first osmium filament lamp 
t'uriously enough, tungsten bad been tried 
for filaments as early as 1880 by Lody- 
gulne and Tlbbets, but unsuccessfully, ae 
these workers did not realise the Impor¬ 
tance of having the metal extremely pure. 

The mercury arc lamp was originated 
bi Arons In 1892 and later developed to a 
point of greater commercial practicality 
by Cooi'er Hewitt 

The Invention of the Inclosed arc lamp 
In a practical form was announced at an 
electrical convention In 1894, when L B 
Marks described the first Inclosed arc 
lamp embodying the points that made It, 
for a period of about ten years, the fa- 
>urlte unit for high candle-imwer lighting 
In America 

In 1899 the Bremer flame arc was an¬ 
nounced, and In the following year Bremer 
exhibited at the Paris Exposition a model 
having four impregnated carbons, so ar¬ 
ranged that the light produced was re- 
fl<‘cted downward The modern “y el low- 
flamer," with carbons Impregnated with 
calcium compounds. Is an ontgrowtb of 
Bremer’s lamp. Flame carbons giving 
light of various colors have also been de- 
velnpe<l. such as those containing salts of 
strontium, giving s pink light, or those of 
barium, which give a white light. The 
beet-known of all the luminous arcs, how¬ 
ever. Is SteInmetE’s Invention, the "Mag¬ 
netite,” the electrodes of which are com¬ 
posed of metals and metallic oxides, with¬ 
out any carbon "body ” It Is essentially 
a direct-current lamp. 

The discovery of ductile tantalum came 
from a German laboratory In 1901, and 
the first experUnentally successful tanta¬ 
lum lamp was constmcted a year or so 
later, although tantalum lamps were not 
In a condition to be placed on the market 
for several years more. 

Meanwhile, In 1906, the “metalllxed” car¬ 
bon lamp. In connection with which not¬ 
able work was done by J. W. Howrfl in 
one of the laboratories of the largest 
American electrical manufacturer, made 
Its appearance and served as a sort of 
stepping-stone to the lamps of still htl^r 
efficiency that were aboot to make thetr 
appearance. 

In 1907 came the pressed-fllamant tnng- 
ateu lamp, for which we Are ixtdebtod in 
a great measure to two Baropeati Innnit- 
ors. Just and Hanaman. This lamp, wi¬ 
der the hands of sncb men as Dr. W. D. 
Coolldge, Dr. A. Pacx, and a host at other 
experts, has gradually evolved Into the 
strong, durable, cheap drawn-wire lamp 
of to-day. 

The very newest line of 


due to the first 


land DtoagA 
of Dr. W. R.’ 


search Z^aboratory of the ‘deneral, Sttec- 
tiio Oongiany, has filxen os tum- 
vaewim tooasdescent tamps wtth 
eleades deemed utterly impossUde a 
few years sgo. Some of these Mg lantoB, 
the bulbs of whhfii are filled with ItMrrt 
gases, actually take less than half a watt 


per candle. They are giving the arc lampa, 
I particularly of the old open and InctoMd 
types, a hard raoe.Jnst at pmeent. 
Although toere baveheea wmsfierfnl oo- 


lighting during the past century, yet we 
all share more or less the attitude of Mr. 
Edison, who, In the course of a eoovecsa- 
Oon with the writer, remarked: ‘♦I dM't 
like to go Into things connected with an- 
deut history, or the dead past—what I 
am Interested In is the future; to what is 
going to happen to-morrow." And aarar- 
edly there is much to be dona Sdaotlsta 
find that the most efficient are and toean- 
descent lamps of to-day waste something 
like 86 per cent of thdr tocldnd encegy 
In other forms than Ughb—frem an sffi- 
ciency standpoint they are outshone 
the common firefly. Bo the curtain of 
mystery stlU v«Ue the lamps of ont 
descendants. 

Some Pmonal RecoBectimui 

(Oemelttdgd /rum page S37,) 
a lightning flash. In on Instant I saw It 
all, and I drew with a stick on the sand 
the diagrams which were Illustrated In 
my fundamental imtonts of May, 1888, and 
which Sirtgety understood perfectly. 

It la extremely difficult for me to put 
this exjierlenc© before the reader In Its 
true light and significance for It is so 
altogether extraordinary. When an Idea 
presents Itself It Is, as a rule, crude and 
Imperfect. Birth, growth and develop¬ 
ment are phases normal and natural. It 
was dllTerent with my Invention. In the 
very moment 1 became oonsdoos of It I 
sow It fully developed and perfected Then 
again, a theory, however plauslblo, must 
usually be oonflmied by exiterlment. Not 
M) the one I had formulated. It was being 
dally demwistrated every dynamo and mo- 
! tor was absolute proof of Its soundaess 
The effect on me was ludesciibable. Mv 
imaginings were (S|ulvulunt to realities I 
bad earrle<I out what I had uiulertaken 
and plctunsl myself achieving wealth and 
fame But more than all this was to me 
the revelatUm that I was an Inventor. This 
was the one thing I wanted to be. Archi¬ 
medes was my Ideal. 1 admired the works 
of artists, but to my mind, they were 
only shadows and somblances. Ttie In¬ 
ventor, 1 thought, glvee to the world crea¬ 
tions which are palpalde, which live and 
work. 

The telephone Installation was now com¬ 
pleted and In the spring of 1882 an offer 
was made me to go to Purls, which I ac¬ 
cepted eagerly. Here I met a number at 
Americans whom I befriended and to 
whom I talked of my Invention, and one 
of them, Mr, D. Cunningham, proposed to 
form a corapony for exploitation. This 
might have been done had not my duties 
called me to Btrasburg, Alsace. It was In 
thlji .flty that I constructed my first mo¬ 
tor. I bad brought some material from 
Paris, and a disk of Iron with bearings 
was made for me In a mechanical abop 
close to the railroad station to wtoch I 
was Installing the light and power plant 
it was a crude apparatus, but afforded me 
the supreme satisfaction of seeing, foe the 
first time, dotation alTooted by alternating 
cturrenta without commntatm'. 1 rutteatod 
the experiment with my asstetant twice to 
the summer of 1888. My Interooutoe wlfb 
Americans had directed my attmtiott to 
tite practical lutroductloo and 1 eiKteav- 
ored to secure capital, but was uusuM«to- 
ful to this attmapt and returned to Patt* 
j early to 1884. Here, too, I made aereiwt 
IneffectwA efforts, and finally resolved to 
I go to America, where I arrived to 13m eoaifr 
mSr of 1384. By a prevtoua understandtoi 
I aatered Hie Edison Kachtoe 
where 1 nndertook the OftHm at 
agd moton. Ear nine to<totlw «y tiWRtof 
htotra were from lOcflO A. M. ttti 
[ ttii tomt day. _ iwto WgJ 
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mope And mere anxknM atKmt the InveO' 
tloo and waa making up my mlud to place 
It tkefore Skttatm. I atlll ramember an odd I 
Incident In thla connection. One day In 
the latter part of IHW Mr. Bachelor, tbei 
manager of the worka, took me to (.kmey 
Island, where we met Edison In cotnpauy 
with hie former wife The momenl that I 
was waiting for was propitious, and I was 
Just about to speak, when a horrible look¬ 
ing tramp took hold of Edison and drew 
him away, preventing me from carrying 
out my intention Early In IWIR people 
approaehe<l me with a proposition to de¬ 
velop an arc light system and to form a 
compatiy under my name I signed the 
contract, and a year and a half later I 
nas free and In a i>osltlon to devote my¬ 
self to the practical development of my 
dlscoiery. I found flnanelul «upi«>rl, and 
111 April, 1H87. a company was organleed 
for the iiiir|K»se, and what has followed 
since Is well known 

A few wonls should lie said In regard to 
the various claims for anticlpatlnn which 
were made uihmi the tssiiance of my imt- 
eiits In 1H8K, and In numerous suits con¬ 
ducted snhsetpiently There were thns^ 
I'ontestants for the honor. Eerrarls. Bchal- 
lenherger and t'aliunellas All three sue- 
oumlietl to grief Th(> o|)iK>nents of my 
patents advanced the Ferrarls claim very 
strmigly, ifct any one who will jieruse his 
little Italian pamidilct, whh-h apis^ared In 
the spring of INHK, and compare It with 
the i«teut record tiled hy me se\en months 
before, and with my pais'r Is'forc the 
American Institute of Ele< trical Engi¬ 
neers, will have no dlffieulty In reaching a 
I'oncluslon Irrespetdlve of Ixdng Isdilnd 
me In time, Prof Perrarts’s puhllcatlon 
concerned only my split-phase motor, and 
In an application for a patent by him 
prlorttv was awarded to me He never 
siiggeHte<l any of the essential practical 
fcatuiH's which constitute my system, and 
ill regard to fh«* split-phase motor he was 
xery decldfsl In his opinion that It was of 
no value Ihdh Ferrarls and Hcliallcii- 
Is'rger dls<,'ovcre<l the rotation HcchlentulU 
while working with a (lauilard and (Itlihsi 
tninsfnrmer, and had dltllciilty In (>\plnlii 
Ing the acticais Nidthcr of them |>r<Mlnced 
u rotating field motol like mine, nor were 
llielr theories the same ns my own A- 
to (■'alsiiiellas. the only lensoii for hlv 
elalin Is an aliiindoiusl and defective te< h- 
iileal diK’Ument Home over-B<*aious frlemls 
have InterprctiKl a I’liltiHl Htat«‘s patent 
granUsl to HradIcv us a isniteinporiiry 
ord, hut there Is no fonialntlon what 
for such a claim The original a|i|)lli-iitton 
oiih dcserllasl a generator with two cir¬ 
cuits which were iirovided for the sole pin- 
IKise of liieriMisIng the caitpul There was 
not much ncnelly In the Idea, slias- a nuin- 
licr of such iiiiichineh cvtstcMi at that lime 
'To sfiy that these iimcblneK were antlcl- 
pnliotiH of iny rotary transformer Is wholh 
uiijustlfhsi They might have servcsl as 
one of the elements in my system of trans- 
fonnutlon, hut were nothing more than 
UynainoH with two circuits eonstnicted 
with other ends In \lew and In utter Igtior 
anee of the new and wonderful phenoiii- 
enn reveahsl through my dlsccnery 

The Development of the Dye 
Industry 

By M. L. Croaaley, Sc.M., Pb.D.. Aaaoclmte 
Profeaaor of Chemiatry and Acting 
Head afthe Department, Wesleyan 
UiUveraity, Middletown, Conn. 

A t this time when the entire public is in 
a feverish oxcit«>ment ovew our newly 
roallred deimndenee upon tlennany for 
dyes and organio eheiiiieals It is not amiKs 
to call attention to the marvelous triumphs 
of chemists in the development of the dye 
industry. In spite of the fact that in oijr 
enormous ooke production we have almost 
an unlimitt*d supply of by-prmlucts suit¬ 
able for the manufantnre of dyes and or¬ 
ganic oluimicaU. this industry hn» not iwide 
muiih progress in this country. This is 
not because of any inferiority on tho part 
of Amenoan obomists to solve problems 
of this typo, but rather, beoause cimum- 
■ianees have been more favorabhi for thi' 
development of other industrios in Amer* 
ioa. The thorouid^ urvaoualion of the 
dye ioduatry abroad, baoked by govern- 
ptaot iupport, made U impoaubk) for ow 
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What a 
City Manager^ says — 




their municipal adminmration 
polSio and vealed It in an appoint 

One of die hrg problems to whKh this 
eixpert derotrxl hi« attention was to grnct 
paving Lvidcnlly he detetmmed upon a 
madetn, economical ptogram, lor m >ub- 
jecling hi> report he write* on November 
20, 1914— 

”We have coveted about ten mile* ol 
paved greet* dunng the present summer 
month* with 'Tarvia B’ and *and. and 
‘Tarvia A and stone dust Result* have 
been very saQslaclory Manigee’s paved 


dilion than for several years' 

(Signed) CHAS E R( ICER 

Olv Manage 
Tarvia ii made in several grades lo me 
varying road condihoiu 
, The leilimomal above refer* only lo it 
dust-laying and road preservation woi 
which has been done with "Tarvia A 
and " TarvM B " 

A very large yardage ol road was coi 
itructrd wilh “ Tarvia X,’ which is all 
giving excelleni and sabsfactor y resulls 
The supremacy of Tarvia-bonde 
macadam over old-rtvle macadam is no 
uaiverselly recogiuzaa 
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BARRETF MANUFACTURING COMPANY 




The Only Patented 
Face Brick in America 

We have the only face brick whose dis¬ 
tinctiveness has been officially recomized 
by the government patent office. The pe¬ 
culiar texture makes each brick cast its own 
lights and shadows. This produces the 
wonderful blending qualities found only in 

( ireenflalQ^P ug^ Brick 

By their use magnificent color combinations art- 
afforded. These brick give any structure a re¬ 
finement. -warmth and artistic individuality that 
unmistakably marks the architectural taste of the 
builder. They stand absolutely alone in their class. 
Gtreendale Ru^ Brick are designed tn con¬ 
form lo Nalure’s laws in the growth and fotmalion of 
trees, plants and verdure in interwoven veihcal lines 

Write for tpecial co/or iheet thowing thtem 
bncke ae they are, in the beauty of their actual 
colore, or ceh your architect about them 

Hocking Valley Product* Company 

D E REAGAN. Pi-ot C C WALTERS, S«J«t Mgr 
181 South Hugh St. Columbuo, Ohio 





























\bur HliBsBInt Earn 
the Money You Need 

You’ll have to work for low wages all your life if you 
clcp>end upon your hands to make your living. Toearn 
more money you must have the special training that 
will enable you to get and hold a better job. 

The International Correspondence Schools will give you this 
necessary training in your own home, in your spare time. They 
will fit you for a better position, where you can earn more money. 

If you want to advance in your p iNUKNATioNAL'co«iiiHwioiiiia sciw^ j 
present occupation, the I. C. S. | b.i»«,sctmi*. ft I 

will give you the training that 
will entitle you to promotion. If 
your present work is not con¬ 
genial, the I. C. S. will qualify 
you for a good position in the 
kind of work that you like. 

Mark the Coupon j| 

What ocofpation attracts you or what I, 
lu want ^ M< 

W, and learn h( 


position do you want ^ Mark it and mad 
the coupon noW, and learn how the 1. C S J ' 
can help you to earn the money you need, 
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KartaMrtaff 

M< rhiintOAlDrartfiurf'^Uiterii 
Knjflne* 

11 >II. KNUUKBRJNa ’ Ita 
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tnamrfitetoMCT to «oto]wto aw « MtiglAek^l 
torjr bMM. 

The dye induatry k by bo bmum i 
From tise (Uvn of hinaMi i&t«d%eaoe ' 
deeke for adorameBt w^ioh eooU rlyhtj 
wtum in beauty rad vraiety of eoiat imi 
been evident. It k not kapeobehto tbirtj 
live heraelt WM impireeeed wiUi the egpkeHtOf 
of Mother Serth'e nuirvelDtuly bewtiMi 
colored grab rad edeoted her own liMt 
oeliuioM gown after the eune pattdra. 
fra brak in Antiquity m we ora p4etei 
find evidenoe of colored fabrieB having I 
worn and it ia quite certain that the Ht 
of dymng wm praotked by the Anciente 
with some ekill and with no little pride. 
Wrappings of the mummiee found to the 
tombs of Thebee, eetinxatad to have 1 
to uee 4000 B. C., bear witneas to the (aet 
that indigo wae used to dye muslin ot 
umieually fine quality. Evidence of the 
continued u»e and appreciation of dyee by 
tiie ancient* is not wanting. The book ot 
Leviticus, supposedly written 1490 B. C. 
chapter 13, lend* support to this view when 
it records the use of toxtile fabric* of beauty 
and strength. In tiie book of Gknesk,^ 
written probably about 1723 B. C., we 
read, chapter 37, 31, "Now Israel loved 
Joseph more than all his cbildian, beeauM 
he was the son of his old age; and he made 
him a coat of many eolors.’’ Evidently 
a coat of many colors was a garment highly 
prized rad therefore appropriate for the 
expreesion of Israel’s love. Blue, purple, 
scarlet, rad red seemed the popular oolois. 
The book of Exodus, cbsqiters 25, 26, 27 
and 28, desoribes the speoiftcations of the 
tabernacle which the Lord eommanded 
Moses to build and therein it is prescribed 
that the tabernacle must have "ten cur¬ 
tains of fine twined linen, and blue, rad 
purple, and scarlet with loops of blue,' 
that the tent must have a covering ofj 
“ram's skin dyed red," that there be pro¬ 
vided a “veil of blue, rad purple, and 
scarlet." That the tent have "an hanging 
for the door of blue, and purple and « 
let;" and also that "the gate of the court 
have an hanging of 20 cubits of blue, and 
purple, and scarlet." Frequent other ref¬ 
erences may be cited to show that, at least, 
the colors, blue, red, purple, rad scarlet, 
were familiar to the ancients. The writ¬ 
ings of Homer, Theophrastus, Disoorides 
and the elder Pliny lead us to suspect that 
the rat of dyeing was first practis^ by the 
Indians and that from them the Pboeni- 
oians acquired it and transferred it to the 
Eg\ ptians from whom the Hebrews learned 
It It is quite certain that the Egyptians 
practised the art of dyeing as early as 2500 
B C. The Chinese seem also to have pre¬ 
pared oertam dyes rad used them to dye 
silk at a very early period. 

The popular demand tor colored olothea 
has continued throughout the ages and 
come down to us as a gentiine inheritanoe. 

To the Roman love for conquest we owe 
much for the freedom of the art of dyetog 
from the mysticism and seorecy of the East 
rad for its dissemination throughout 
Europe. Rome was schooled to the art by 
the Jews rad unintentionally passed it on 

the peoptee whom she oonquraed. Colon 
played no little part in the aootol and rriig- 
ious life of the people. Purple, to par-' 
ticnlra, wu highly esteemed and set apart 
for the distinction of noMHty. One writer 
- "It is for this color the taaoee 
axe* of Rome make way to the erowd; it 
is thk that disttogukbea the Senator toosn 
the man of equestrian nok; by penons 
arrayed in this color are prayers ad d r e ss e d 
to propitiate the gods; to every garment 
it sheds a luster, and to the triumphal vest- 
t it IS to be seen mingled with gold.” 
Pliny is also authority fra the infonuatton 
that this color was prized highly by the 
Romans. He Bays, "Feark may he looked 
upon merely as an everiasttog poaaaarioa; 
of everlasting duratkm; Oiey dcioend troitt' 
man to man, and they are alienatad <r6to 
one to another just like tautoed estate, bui^ 
the colors whioh are extracted (Mm tlm| 
Muiex rad Purpura fade fram hma. ito] 
hour, and yet luiniry whioh had 
acted as a mother to titem has swt 
them prioea almost eqtUt} to those of paafto,^' i 
The Murex and Pmiptm refertiM toi jiMj 
specks of moUttMa from wbkh |toi 
li^e used by the Ilona aos trtk exkmm, ilkl 
requktog iBoBu*to lo |m\ 

nsMB ot dy«v ‘tnw iiatoir 
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Salcwhcu you 
joeed it; safe 
when you don’t 

Th<b limit of safety 
against itt traders and 
wild beasts, carelessness 
'Mkl children's curiosi¬ 
ty. You can’t shoot 
unless you mean to. 

Mfsy to aim, easy to 
load, eaay to clean, 
accurate and reliable— 
! aamo as ail other Smith 
& Wessons. 


(ict y(HiT(ic*lertt) ahow I 
ymi aptcUl Iwiturea { 
of ih« Sinttb it Weaaon i 
AttHniwtir. 


i 

BttJtUt an rr^Mul 
SMITH & WKSSON 

I aiastocttiMnSL ifrii«iau Mm*. 



Th* Uckt CaliBaOT 140 Homo Poarw 

MiKPSPit 

aeronautical motor 

«t powarM tatiM m SibcxMnttv itui 
ttictoaghly perfoctad ad tned out. 



Whnn your own painter suggests 


zinc 


for ^ lie is g^g to use 
tm that 

he |[i your 



(amwi tor Mans uid Um dye me esUed 
TyiiM Purple, doth dyed irlth Tyrian 
Ptnple wae actnauiy expeniive. Aooord- 
one writer of the dnt eeotury. » 
pound of twiee^dyed Tyrian Purple oould 
not be pimdUMod for Ion than 1,000 denarii 
' approMmatoly *170 in Amerioan money 
The first period in the evtdution of the 
dye indiutry wiUieaed ohledy the develop¬ 
ment of the art of applytnc natural dyee 
of animal and vegetable origin to different 
The anoients made woven fabrics 
of wool, ailk, linen, and cotton with a con¬ 
siderable degree of perfection. On these 
they endeavored to imitate tbe beauty of 
nature with the coloring matter of certain 
herbs, roots, stems of plants, bark of trees, 
ries, nuts, lichens, blood of shell- 
Their methods of dyeing in¬ 
volved praotieally no understanding of 
ahemistry. A dyer was an artisan and not 
chemist Much dye was wasted in the 
dyeing prooesses and it was practically im¬ 
possible for even the most skilled dyer to 
exactly duplicate a color. The same dye 
gave several different results on a similar 
fibfir. 

Throughout Europe the industry de¬ 
veloped rapidly, contributing in mwiy oewes 
to the Booial well-being and (wonomio pro- 
rass of the people Color continued to be 
recognised mark of class distinction. The 
Finmishopeople became adept in the art 
of applying dyes and are credited with 
developing it m England, Sootland, and 
Ireland 

Natural dyes were extensively prepared 
and used. The cultivation of madder and 
indigo was an important busioess down 
the latter part of the nineteenth century 
when alisarin and indigo were synthe¬ 
sised and introduced on the market in com¬ 
petition with the natural products In 
1868 France produced over eight million 
dollars worth of madder. Eight years 
later the production ceased Natural in¬ 
digo was not quite so easily disposed of. 
Its production, however, reached its maxi¬ 
mum in the year 1896-1897, when there 
srere 040,001) hectares (1,581,440 acres) 
under cultivation The yearly eoiisurap- 
tiou of indigo was about twelve million 
pounds. Since 1900, synthetic indigo has 
practioaliy displaced the natural product 
The second period in the development 
of th« dye industry began with Woutfe’s dis¬ 
covery of pionc acid in 1771 This was 
glimpse into a new world of thought and 
activity and consequently we should not bo 
surprised to find that further discoveries 
of groat importance did not immediately 
follow. Woulfe’s process for the pro¬ 
duction of pionc acid, by tbe oxidation of 
indigo with nitric acid, was too expensive 
to be used commercially and pionc acid 
was not satisfactorily produced until many 
years later, when it was discovered that it 
oould bo obtained cheaply by the nitration 
of phenol, a coal tar product. Woulfo’s 
discovery, however, stimulated other chem¬ 
ists to work on indigo in an attempt to 
find out Its oomi>o8ition~tho most im¬ 
portant of the early work being that of 
Chevreul in 1810: that of Erdmann and 
Laurent in 1841, and that of Erdmann in 
1842 As a result of this pioneer work, 
isatin was obtained from indigo. This 
discovery pointed to the possible relation 
between the indigo molecule and that of 
and was an important contributing 
factor in all the later synthesis of indigo. 
The impetus to investigation of the nature 
of dyes had been given and, as m natural 
ootuoquenoe, the activity in the dye in¬ 
dustry shifted from the art of extracting 
and applying natural dyes to the study 
of the soientiflo principles involved in the 
production and application of synthetic 
dyes. The synthesis of dyes was a great 
triumph over nature and opened up an 
tractive field of research 

In praising the men who actually synthe- 
siaed dyes, we must not overiook the work 
Of the pioneers in chemical anidysis who 
■VMle the disooveries possible. By careful 
analysis of natural substances, they iwi 
the way to the unraveling of Nature’s 
secrets in building them up and thus in- 
troduoad to their suooeeaors a world of 
i^aKtaomely fasematlng and highly profitshle 


In 1866, Perkin discovered mauvine, the 
ntltsaU bt wbioh wakof great inportaaoe 
I iff the d«vidu|»WH»t| 
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IA 0 DOUJH 

Til* Uquul CK«meid (Uneseto FLOOR HARDENER.^ 

I At Last-- 

We have originated a chemical treatment for hard- 
?*" ening and dust-proofing finished concrete floors, either 
old or new. by converting the Portland Cement into a 
granite-like mineral. 

We prevent the sand or other aggregate from being 
rolled out of Its bedding by the friction of walking 
or trucking 

A chain ia no stronger than its weak¬ 
est link. Lapidolith strengthens the 
Portland Cement—makes it hard as 
granite. 

Lapidolith Is now in use in such concerns as the Bethlehem 
Steel Company. Ford Motor Cotnpany. Beech Nut Pack 
ing Company American Woolen Company and numerous 
others in every line Investigate Lapidolith 
— Writm for FREE SampU Botth, TaHlmonlah and Ularataro 

L. SONNEBORN SONS, Inc., Dept. 62 

Sains af LapMU and At mtB-kmma amriatl, maO cmaUv—Crmcaat 
sea PEARL STREET NEW YORK CITY 




i^^i^i^uliavereadthisBook 


you have visited ten of the 
country’s prominent and pro- 
gres,sive husincss estalvlish- 
inents. ^’ou have inspettcd 
factories, w'holesale and retail 
houses. 


You knou their entire 
interflooi transport.ttion 
Icanieii 111 p.irtKiil.o of on 
ment addiiiii huiuirc 
each year's profits 
quired inlormation \ 
personal investigation 
expense You have 
formation in a few minutes and at i 
cost when you ha.e read the book, 


•ms of 
in ^ ou have 
f one improvr- 
s oi dollars to 
^'oii have ac- 
iiih months of 
lid Its attendant 
d this m- 


OTIS 

GRAVITY SPIRAL CONVEYORS 

This volume shows the developments that in twelvi 
nearly 400 establishments to install the Otis (iraviry Si: 

It tells how practically every manufacturer an 
gravity to move all merchandise fmm all upper 
lower floor or levels and save all the laboi and 
power expense of this work 

It «how« by word, |)u lures and dr 
conatruction, visca and tap.u ily of (oa 
Conveyor*. It nviggtats new and nn 
proved methoda It plans your ship¬ 
ping and delivery rooms and explain, r 
detail the syatein that will bring the nu 
economy to your business. 

The data packed into this Brnik 
gathered at too much expense—is too 
able—-to allow for its mUiscrimmatr d. 
tion. In using Coupon be sure to hi 
name or write for copy on business stauonn v 

OTIS ELEVATOR COMPANY 

Ekvsntk Av*. suff Twssty-elxth St, New York 

OCm la A« AMM CMw .rtk WvrU 

Mafceet efPa vO aia It Over Slaty Yee 









SCIENTIF!CA)iW;/U« 




“We’ll just put him on Sanatogen” 

What a happy thought prompted that decision! He wasn’t his “old self’ 
at all—and try to mask it as he might, his face showed only too well how 
poorly he felt. And so when a friend—with conviction born of experience 
—spoke of Sanatogen, they “put him on Sanatogen.” 

Sanatogen combining the titsue-building properties of a FOOD with the 
invigorating qualities of a TONIC—rejuvenated his appetite, improved hit 
digestion, brought rest to his nerves, made good the over-draft* upon his 
energies—and little by little brought back that old-timc vigor and sprightliness 
and joy in living 



for Elbert Hubbard's new book- "Healih m the Making ’’ Written in hit attractive 
manner and tilled with hi» ulirewd philutophy, together with capital advice un Sanatogen, 
healih and cuiitentineni It it FREE Tear thit oH at a reminder in addrett 
THE BAUER CHEMICAL CO 28-G Irving Place. Nevt York 



ot Uw «yi>thftti(>-dye indtutiT- vm 
mauifaetured on sn industrial soals the 
yesu* following it* diaoovery Md it immedi¬ 
ately beoame a commodity in jn^t de¬ 
mand. Chance happened to play a con¬ 
siderable part in Perkin’s discovery, con¬ 
sequently, exact scientific methods did not 
reoeive just recognition at the time and the 
youthful synthetio-dye industry began life 
in England Without the support of pure 
soienoe This is a very important fact and 
partially explains why the new industry 
found German soil more conducive to its 
full development. 

like England, France was also a pioneer 
in the manufacture of synthetic dyes, but 
she gradually lost her gnp on the industry, 
in competition with Oonnany. because of 
her inability to withstand tlio German 
organization, because cd her oareloss neg^- 
leot of pure science m connection with the 
manufacture of synthetic dyes, and because 
of the initiai struggle of the synthetic dyes 
to overcome public prejudice m France 
where the uatuiai dyes were available. 
French capital was mterested largely in the 
production of natural dyes and consequent¬ 
ly It did not see clearly the potentialities 
of the new phase of the dye industry. 

The triumphs in the chemistry of dyes 
dunng the past fifty years have been noth¬ 
ing short of marvelous Perkin’s dis- 
oovery of mauvine stimulated research on 
the oxidation of aniline with different re¬ 
agents and led to Vorguin’s discovery that 
tin ohlonde would convert erode aniline 
into magenta (Fiichsmc). In 1800, Niool- 
son, Girard and de Laire worked out a 
satisfactory method of preparing magenta 
on a commercial basis and thus made 
possible the production of a wider range of 
colors with synthetic dyes In the same 
v«ar, they produced rusanihne blue, the 
first synthetic blue dye, by treating mag¬ 
enta with aniline In the following year 
Lauth synthesized methyl violet and 
Nieolsou inatie ehrysanilino. In IfdJ'i 
Niixilson made another contribution to 
science in the discovwy of water blue, or 
the sodium sulphonate of rosaniline In 
the same year, (.'’herpin dwovered alde- 
hyilc grtsin, the first green synthetic dyi', 
and Lightfoot prejiared amliiu' black—a 
dve of great imjKirtanco even bxla.v 
Alioul 1806, KekulO pnijxjsed his thtHir\ of 
tlie structure of the lienzene tnoUn-ule and 
exact investigations in dye chenustn’ re¬ 
ceived a very noticeable impetus, osfieoi- 
all.v in Germany Three years later, 
Graelie and Lieliemiann and Perkin in- 
dejK’iideutlv svntheiuztHl alizann, tlie chief 
dvp of madfler This was one of the great¬ 
est ai'hievemeiits of pure wienee. Gf no 
less importance was the struggle of this 
synthetie d.\e to disploee madder It was 
only after years of careful and systematic 
research to establish the liest and most 
efficient methods of applying this dye that 
It finally tnumphed over the natural 
product 

After twenty ytiar* of costly research 
synthetic indigo was made jxissible. This 
product was far supenor to the natural 
subetanee and this fact helped it in its 
struggle against public prejudice Many 
ch<<niiHts contnbuted to the solution of the 
synthetic indigo jiroldem. Baoyer, Drew- 
Bon, and Hcuinann should receive sjieoial 
mention for their brilliant isintributions. 
No one of the chemists who worked on this 
problem could have solvw! it without 
financial support. The Badisehe Aniline 
and Soda-P’abrlk spent over one hundred 
thousand dollars in developing Baeyer’s 
patents without reward. It was only 
! after the discovery that napthalene could 
j be used as an initial substance in the manu¬ 
facture of indigo that it was ahlc to 00 m- 
I pete with the natural product To-day, 
synthetic indigo and its derivatives are 
indispensable m the textile industry The 
beautiful Tyrian Ihinile -wafi found by 
Friedlander to be 2:fl-dibromindig<). It is 
not niHiessary now to secure it from the 
blood of shellfish at an enormous cost. It 
can lie inamifactured from naptlialenc in 
large quantities. 

There are mne hundred or more syn¬ 
thetic dyes on the mwket to-day and 
eYeryono of them has meant a new triumph 
for chemical science. The combiued ef¬ 
forts of Keknlfi, Witt, Peter Griess, Caro, 
Martius and Ilousseu made possiUe tb« 
devdopuent of tho Aw d^ Kpt«- 



NoOneWoidd 
Think h It PorfaiUe 

In the BosBcrt Butwftlow, aa in 
any Bossert RedUiilt Home, 
you can live and loll to your | 
heart's content, out in the big 
wide world of fresh air and 
sunshine —Summer and Winter. | 
We believe ours is the only | 
method which has achieved fl 
portability and permanency of | 
construction at the same time, jf 

BoKrt f ^Thilr Hmms 

"N^EMcNotlhaim" 

can he erected 15 times faster and 
16 times more ooonomieally than 
houses constructed of ready eut lum¬ 
ber. Two men and a monkey wrench 
can do the job in a couple of day*. 
Fiaoh s<*ction is finished complete 
in our mammoth 32 acre plant and 
comes ready fitted, painted in two 
colors outside—two coats (you select 
the colors) oiliHl inside—fine brass 
hardware in place, and all windows 
and doors expertly fitted and hung 
Nothing to do but lock each section 
m place 

All tiinhnr* vsrr best snnm and extra heavr 
All necUona—aide and roof—bulH ot Sve 

-dth air obamben—xlda waJJ air 

ed vrlth felt paper and roof alr- 
<d with aabntoa—auuid* of roof 
1 non-nutlns galvanised Iran 
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ISOS GRAND ST. RROOKLYN. N. Y. 
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Starred 

Combination i 
Square ^ 


Here’s a tool that every me- . 
thanic and every man who works 
about his home should have. 

It’s a trv-sqiiare with a jltding head 
Thit head may be fuMMied at any 
peint on ihe grooved arale which 
srivet as the hladr In the head it a 
spirit level, and one face is at an angle 
(>M5 degrees so that this tool may be 
tisetl ns a rule, tquare, level, bevel, 
dejrth gage, and marking gage. In 
addition it may be purchoRd with 
protractor head and center gsg« for 
tine work. 

‘^eL.S.SfarrettCG I 
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Long Life! 

K jrou want iht plug that u 
wnmtDWd to oudut your engine 
-gat-b^ •oet-proof, oil-prool. 
tmriuliog ind Ptallnum point^gel 

Mosler'i SPIT-FIRE m-Th *1^ 


I, umtorm 

__c«n u Pierce-Arrow. 

ideal (or Packard, PaerieM, etc. Inaiit on Aad-Tag 

Moderns VESUVIUS o»..-«.d n-Si 

Stoi>»«t i> au l a ted . everlaatiog, a£- 
deel; caidy clcanad, gaa-nght; 
paoo( aga^ioot, oil, watai. Stm- 
dard e<)ui|iiDentoD Pterce-Anow. 

ASK YOUR DEALER 

Si ri?it £ 

‘mMler «n Spark Phifi’ 



PATENT5 

■ Trade-Marks! 

iMuNN&Ca' 






sent ovfir ftO ]x«r pfiit of the dy«« in nommon 
uao, Pirtally, tho Vat d.vw havn boon «lin- 
oovored during the paet fifteen 3 rear» and 
extremely faat, brilliant oolora oan now bo 
produpod. 

The greatest and moat important part 
of this activity has been confined to Ger¬ 
many where the dye induatry eeemed to 
find oonditiona moat favorable for its tin- 
roetriotod development. KekuM's theory 
of valence was easily assimilated by the 
Gorman chemists and immediately they 
calmed thoir doubts and substituted exact 
methods of research for mere philosophical 
s]>eoulation. Pure science was selected as 
the foundation upon which to build the 
dye industry Time has shown this to 
have been wise. 

The German chemists' faith in the ulti¬ 
mate suot>ese of the apphoation of theo¬ 
retical ohenuBtry to practical problems and 
their absolute certainty inspired the con¬ 
fidence of capital to venture the support 
of the pronusinK infant industry without 
the assurance of immediate lotums or 
investment Gf course, it must not be sup¬ 
posed that either extraordinary foresiKht 
or generosity was responsible for the eager 
willingness of Oennan capital to lend 
protecting arm to this new industry. Car 
ful analysis of the situation reveals the 
fact l^t it was intomatioual business 
rivalry which prompted the investments 
and patiently supported the project, eahnly 
awaiting the fruition of its potential prom- 
isi's Natural dyes were chiefly in the ( 
trol of F.ngland and Kranoe Germany 
a chaneo to ditpla.oe their dyes by lx*tter 
products, whose projierties could he guar-1 
antecd to be always the same, and thu* 
win over the business Theory and prac¬ 
tice wore sobdly allied together to win su 
cess, even at heavy initial costs, and 
I s.vat/cniBtic and thorough organuation of 
wiirk resulted To organized co-operative 
j resean'h, Germany owes much of her suc¬ 
cess in the dye industry The research 
I tatioratory has been an indispensable unit 
in her factory equipment. It has been the 
nueh'us and its importance has been thor¬ 
ough I v recognized Eminent chemists have 
duveted Its work and caus<><l its influence 
Ui l>c favorably felt and genuinely aji- 
preeiated Masses of information needed 
in the development of an industry so com¬ 
plex an<l divorsiflod have been compiled 
with the least jHissible expenditure of 
energy and money and made available for 
the use of the productive jiartof the factory. 
The soundness and value of such a syste¬ 
matic scientific foundation has been un¬ 
questionably demonstrated 

Not only has the German manufacturer 
of dyes boon successful m enlisting an 
army of thoroughly trained chemists and 
technologists to solve his problems, but he 
has also learnt how to use labor so as to get 
Its greatest efficiency and at the same time 
engender in it a spirit of contentment 
The splendid way that employees are 
treated by the large German dye manu¬ 
facturers speaks volumes for the friendly 
spirit of co-operation between labor and 
capital and ultimately is a large contribut¬ 
ing factor to the success of the industry. 

Hero in America we might take note of 
the fa<'tor8 involved in the German success 
in the development of the dye industry be¬ 
fore undertaking to transplant It to ourj 
soil, realizing that “rule-of-thumb” me¬ 
thods can never bo productive of genuine 
permanent results in this field smd that to 
satlsfavitorily meet the competition of the 
German organization we must estabhsh 
the industry on a thoroughly soiontiflc 
basis We should expect keen oomiieti- 
tion when the war is over, but in spite of 
this an American dye industry shonld sur¬ 
vive if organized on the principles which 
have led to the German supremacy in the 
tinctorial world. 

The Rise of the MotiHTyde 

T AlIK first prsctlcaWe motorcycles In 
this country were used for the purpowo 
of pacGuinkerH lii bicycle races and the first 
raaclilnes made for general purposes i 
adaptations of the bicycle fitted with 
Ing motors. All motors which have proved 
so far successful have been of the Internal 
oomhustlon type, using gasoUno altogether 
The electric and steam driven engines 
proved to be too heavy for successful 
adaptatloD. The power plant had no defl- 
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T he Ansco Vest 
Pocket Camera 
No. 2 ranks as one 
of the threat recent 
Ansco inventmns. 
The micrometer 
focusintc ilevice makes pos¬ 
sible the use of its hi^li ^radc 
anastigmat lens and shutter at 
full openin;:; 

The Ansco Vest Pocket No. 2 is 
the smallest and lit;htest camera 
made to take 2i x 3f pictures. 
It is replacing the pocket diary, 
because pictures taken with it 
tell stories quicker and better 
than words. No posing or seek¬ 
ing the best light necessary. It 
takes the picture where the 
picture is, and takes it right 
Send for specimen picture. 

Ask to see the Ansco V-P 
No, 2 at the nearest dealer’s. 
Catalog from him or us free 
upon request. 


Lamson 

Oarriers 



— speed up the rush 
of the modem Newspaper to 
the Public. 

The old «jy iniployi'd h.indv .viid feer in for¬ 
warding each edition from puss to dvlin.ry dt part- 
ment It w.vs costK, slow, and lull of \taits 

Now a Lamson Carrier snaichts the papers hot 
from the press, rushes ih-em up-around corners, 
through Cellini'S to floors above and la>s them on a 
table in a constant stream (counted in filiits) at the 
Delivery dcpanmmt 

Whatever your produce, how about the speed m 
your plani^ High wacts no loni>ei permit the yoking 
of machines to men Hither ifie machine will wear 
out the man or tiu nun will slow down ilu machine 
Serve machinery by macliintiy and you will gain in 
speed and reduce operating expense at the same time 

^ l.amson Service is always "on the )ob ” and docs 
more and better woik than the man at far less cost. 


Lamaon Carrlars, Pneumatic Deapatch 
Tubee or Conveyors improve service and 
save wages in 306 lines of business ( 
yours is among tliam. Write us. 


THE LAMSON COMPANY 

163 Devo ns hire Street 
BOSTON. U. S. A. 
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A scientific food for health 
and long life 

It is now possible for the people of this country to make 
daily use, in agreeable tablet form, of the very same food 
principles that arc partly responsible for the health and 
remarkably long lives of the Bulgarians — who frequently 
hve to be 125 years old. To the world of science it has 
long been known that the active principles contained in 
the famous Bulgarian sour milk ferments are of excep¬ 
tional value to the health of humankind. Only recently, 
however, has the correct and practical use of these pnn- 
ciples been discovered and made possible to the general 
public This has at last been dune in 

Intesti-Fermin Tablets 

Many v^ars apo it was drinonstralrd lh.it prematurr old aga i» rjiuted 
partly by poisons and malignant bacteria arising from indigestion and origi¬ 
nating in the lower digestive tract and attacking rverv organ of the body. 
The inability to propcriv digest simple food results in headaclie, biliousncw, 
nerve and stomach disorders, and general iiidKations of weakened vitality 
Intesh-Fermin contains puic cultures of both the Bacillus Bulgaricus and 
Ibe GIvco-Bakter, a susluiniiig element discovered by the snenlisls o( the 
Pasteur Institute, Pans It is (terfeolly harmless and may be used vnih ennre 
freedom Physicians will tell you o( its value as an efficient treatment for 
lOlesfinnl poisoning and ihe ailinenls that accompany premature old age 

Inlesti-Feriniri is not a drug It is a daily and cumulative food guard of 
peculiai effii lency Gel it at your druggist today or direct by mail for $1 00 
the bottle from 

The Berlin Laboratory, Ltd., New York 

Dept. K 225 Fifth Avenue Telephone, Madiaon Squsire 6062 

Our acientihi literature sent free on request 



Hite location at flnt, b«la|t 
modelR In the aeat poet of ' 
frame taken over from the aoftfj 

the Unk for fuel and oil wm cMiui|«idy| 
euapended on the nmdknaJid over the Bek^ 
vvhwh 

In anceeNslva years, however, tiW 
jnond frame has given way to a iDodtae4}’| 
toon frame and the angtoe has bsBO lentt- 
ed In the loop, the motor 1»«e 
case taking the place of the ontnk^ 
hanger of the blcyde and the tank tor 
gasoline and <dl being fastened above It. 
The frame Is made of forged steel, which 
N heiirler than formerly, the Joints brawd 
electricallj or liy the oxy-acetylene method 
of welding, contributing to long life and 
r. A motel cycle nowadays Is of either 
the single or two.cylinder type, ranging 
in power from SVk to 7, 8 and 10 borBe* 
puyver, with some variatloua to foar-cytto' 
der machines 

Tl»e jHiwer control la from the gripe, one 
of the grips controlling the cmnpreealon 
and the electric spark and the other the 
throttle, which regulates the supply of 
to the combustion chamber. This 
s the rider of the American machine { 

? effei'ilve control than on the foreign 
makes, where there is a confutlnx multi-1 
pllcity of levers to regulate the speed of 
the engine On some American machlnee 
there is a hand brake operating a con¬ 
tracting luind brake on the rear hub, and 
In addition an internal ex}>andii)g brake 
which may l>e operated by the foot. On 
the newer models the rider’s hand dnds 

itbln easy reach levers to control the 
gi-ar shift and thus secure change of| 
sis'eil, ami other levers to throw In or re¬ 
lease the engine dutch. 

The transmission from the engine to 
the hub of the rear yvbeel Is l■omtuonly^by 
moans of two drive chains, from engine 
shaft to countershaft, which carries tbej 
gyarset, ami*thence to th«' sprocket of the 
wheel A few mmiels maintain the 
belt drive, with idler pulley. The engine 
Is thrown into engagement with the driv¬ 
ing uiecbanism by means of a dutch, 
which I* either of the raultliile friction 
disk, cone or band type. The gasoline 
motors have tieen so improvMl and start 
with such quickneaa and reliability that 
the pedals, which were first employed to 
get the engine going and to give asslst- 
amv on the hills, Irnve now been discard¬ 
ed In favor of s kick or step starter, the 
drher lielng provided with footrests which 
lire brarsHl on the frame All machines 
myw carry a rear stand on which they 
raaj Is* sui>porte<l, when not in 

Prominent nmong Imiirovements of re¬ 
cent years are the cradle spring frame, 

< onslsttng of leaf springs fitted In the fork 
and rear structure of the frame, which 
take the weight of the engine and rider 
and make the machine easy riding on hard 
roads Elei'trlcal equipment Is another] 
feature, a magueto generator which 
driven by the engine furnlshtug the elec¬ 
tric spark for ignition of the gas in the 
motor and current for lighting headllghi 
and rear lamp, IwsMes charging a battery. 

It Is estimated that there are in use 
In tills country l.SOXtOO regtstered motor¬ 
cycles. A Government report gives Oall- 
fornta, where weather yvndMam permit 
riding the year around, as the first State 
In the number of enrollments, having] 
24,709 in 1914; New York second, with 
estimated total of 24,000 machines; Ohio 
third, with 20,637 machines reglaterad, 
and IIllBola fourth, with a total of 14,862. 
Then follow Pennsylvania, with 14,092; 
Indiana. 10,403; New Jersey, 10,029; Kan¬ 
sas, 8.00S; Massachusetts, 8,101; Iowa, 
7H18: Wisconsin, 7,880; Michigan, 7,000; 
Washington, 4,000; Ootorado, 8J«8: and 
so on through the list the regtstratton.l 
ranging lietweea 1,000 ami 3,000 peg 
State- 

The fastest time ever made <m 
cycle was a mile to 88 aeconds. It {«»{ 
frequently been driven at speeds of (to. 
and 80 miles an hour bt racee «»I kkSj 
tuaiutained an average «t more thaa 40j 
mllea in many long-tSatopoe egoea. In »j 
tranaeoBtlneotal tilp from Kab ^ . 
to New York etty In IffU a 
cmwed 8,878,9 toljw to. li ‘ ’ 

10 tttontes, torwta <}. 
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The up-to-dK-minute Holder—nvith «x 
points and a “shock absorttor.’' Worth 
knowing about Send for drculkr. 
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SCIMRC AMERICAN 


It costs no more 
to buy Packard 
New Model ChainlessTmcks 
and it costs less to operate and 
maintain them 

There is a Packard New Model Truck for every kind 
of hauling—seven sizes, every size in various wheel 
bases and platform lengths. They comprise the only 
complete series of silent, up-to-date chainless trucks. 

But their efficiency and economy do not depend upon the 
chainless drive or any other single detail of construction. 

They are new generation trucks in every feature and ^ 
every feature is a plain, practical reason why Packard 
New Model Trucl^ improve service and save money. 

A study of the catalog, or an examination of the trucks 
themselves, is a duty every executive owes to his business. 


I'ton chassis - 
IV^-ton chassis 

2- ton chassis • 

3- ton chassis - 


- $2200 4ton chassis - - - $3800 

2500 5-ton chasw - - - 4300 

2800 6-ton chassis - - - 4800 

3400 P- 0. B. Detroit 


Early delivery on 5 and 4 ton sizes. 

Ikckard JVLotorCarOnnpany'Detroit 

m 





















‘I MIT A TIONS’' 


rc jn the theater. At 
moment during the per- 
ance some one kindly 
from the wings and de- 
"a few imitations.” 

These "imitations” are clever—but imitations 
have their limitations. 

They rest upon a twist of the mouth, a lift of 
an eyebrow, a hunch of the shoulder, an em¬ 
phasized accent 

You applaud them - sometimes — but you 
would applaud the ORIGINAL a hundred 
times more. 

❖ ❖ ❖ 

Leadership cannot be duplicated. It is always 
emphasized by imitation. Imitations arc neces¬ 
sarily supierficial—seldom as much as skin deep. 

The history of White Motor Cars is one of 
origination, proving, introduction—and being 
imitated. 

Months ago the latest White cars, with their 
finally-perfea streamline bodies, with the center 
cowl absorbing the conventional back of the 
front seat, offered inspirations for imitations. 

The features which you SEE are being imitated, 
just as the stage imitator copies one or two 
prominent characteristics of the star whose 
leadership is so firmly established that an imi- 
tanon is recognized. 


It IS one proposition to buy something because 
It looks a little bit like another 

But every standpoint of value comes into con¬ 
sideration when you select tliat which has 
established the prmciples which invite imitation 

The White body, IN ITS COMPLETENESS, 
makes made-to-order automobile bodies unnec¬ 
essary for even the most critical taste 

Within that body, however, is the MECHAN 
ICAL completeness, which justifies the external 
beauty. 

And there, after all, is the true standard of 
value. Looks, without SERVICE, would be an 
imitation of what you want. 

4- ❖ 

Leadership must and does create value. 

Imitation need create nothing. It needs but 
wait. 

The selection and purchase of a White Motor 
Car signifies that you secure the tangible value 
involved in long years of experience, the best 
engineering ability, and a consistent manufac¬ 
turing policy. 

And that you own and drive the acknowledged 
leader—the car which sets motor car fashion 
for America 

All White dealers are showing and demonstrat¬ 
ing the latest White cars. 



THE WHITE COMPANY, Cleveland 

M»nuf«aurers of G«»olme Mocor Cars. Motor Truck* aiKl T«»icab* 

Exhibiting at Transportation Building, Panama-Paafic International Exposition, San Franasco 











































































SCIENTIFIC AMERICAN 

FoottM IMS 

NEW YORK, SATURDAY, JUNE 18. »1S 


riiWi»tK^I Iiy Munn ft Co.. InrorporaUxt Clwrhw Alten Mttnn. Pf»iil. 
(lent, PretUrick Convonw Bcnuh, Sacratary; 

Oiaon b Muon, TTaasarer, 
a\l »t *M Broadway, New York 


hiitored at the Puat Office nt New Yolk. ti.Y .w SocoikI ('Uua Matter 
Kntered aa .Second Clam Matter at tlte Poet Offlre Department. 

• Canada 

1'rade Mark Kethitered In the ljulte<l .Statea Patent Offlre 
Copyrirht l»19 by Munn ti Co , Inr. 

Illnirtrated arttcles muet not bo reproduced without epeclal 


Sabacription Rataa 

Subarriptlon one year .... faw 

Poetake prepahl In United Statoe and pomemiona. 

Mexico. Cuba, and Panama. 

Sulwcrlpbun* for rorelaii Cuuiitrlee. one year, poataae prepaid. IJMI 

SubacriptioDa for Canaria, mw year, poata«e prepaid . I 7» 


Soicntifflc American (eatablUhed lau) per year 

Scientist- American Supplement (eelibllaliod IK7«) 

Antcriran Hotnea and Gardena 
The combined atihecription ratea ami rate* to forelati coontrles litclud- 
ina Canada, will be furiiialied upon appbcatiim 
hemit by poatal or exprem money order, bink draft or chock 

Munn & Co., Inc., 233 Broodway, New York 


The Kdilor la alwaya *lad to receive for examination Illustrated 
artlctca on sublet te of timely Interest If the pliototfraph* are thorp 
the ajrticlea skori. aud the farts aulhentSc, the contributions will rw 
cdveapetial atteiillou Accepted articles will be paid for at roautar 
apace rates. 


The porpoitr of thU journal it to record accurateiu, 
timpljf, and inl(tr< Htinplp, the irorld’t progres* bt *o4«*- 
tifk knourUdye and induttrial achtevement, 


Some Tbooghte On the War 

A t a tlino when tbp war la aaaunilnit more Kiaau- 
tip projiortlons, It aeeni* almost Idle to st«ak 
of Ppucp Nevprthplpsfi, tbp problem naturally 
prpspiits Itsplf, bow Htiil wlipii could the poiiclusloii of 
jipttpp bo potiRiclprod os a iKWHlbllity. One of thp most 
discouraging fcaturos of tbls world war is tbe fact 
that wben tills war broke out tbe nations of Euro|*p 
fought, not to adjust or settle any profound prin¬ 
ciple of right or wrong, not to adjust some grlpvan'oe, 
not surel.v for the love of tlgbtliig, but lii oberllpnoe, It 
would seem, to some perverse fate. There surely had 
lieeii no well detined and ooiumonly accepted Issiue, the 
reasons given were ns varierl ns tbe nations engaged. In 
case I'ome vtsitoi had npiieared from n neighboring 
planet, It would l>c easy to Imagine his utter amac^ 
tuent at tbe sight of tbe warring naUona killing each 
other, destroying each other’s cities and homes and &>- 
gagisl in mutual murder nud devustatloii'', but bis ajh 
tonisbment at this would have been nothing as com¬ 
pared with Ills state of mind when igt dlsw^ered the 
Inability of the combatants themselves to explain Just 
why they were fighting 

The war broke out suddenly without any prelimin¬ 
aries; there liad Ikh-ii no avt of aggression, no hard 
wonls had jmssed, and as between most of the warring 
nations there had been even no ditilomatb- disagree¬ 
ments. In short, the war came out of a clear aky, with¬ 
out meaning without principle, with no Just cause, and 
with no wrong to adjust It Is this lack of Justifiable 
cause for war that renders the hope of peace so remote 
There Is no jirlmary wrong to adjust, there Is nothing 
to arbitrate ."^o uisiti what gnaiuda could tieace be 
effected ? 

The present offers a projx-r lime to consider what the 
ten moiilbs of horror have achieved. Tin* record shows 
a vast r'reiionderance of advantage in favor of the 
Teuton Allies, (Jermaiiy holds the greater part of 
Itelglunj, a fair iiortbai of France, a large part of 
Poland The Futhprland Is thus far intact and may 
jirove to lie Impregnable In case, with the Inereusiug 
strv-ngtli of the Allies, and In view of the settled rxillcy 
of Onnnn.v, which has been turning the neutrals of all 
nstliHis into avowed or nnavowed hostility, the tide 
Mbonld turn (as It surely must) what can the result be’ 
Will there follow a higher and better order of things? 
What will the Kuroiie of to-niormw lie like? The flower 
of maghood In Knroiie Is Is-lng destroyed by the thou¬ 
sands and tens of thousands, the land Is lielng laid 
waute, whole p«*«ples are dying of want and hunger, 
the destruction of material wealth Is going on nt an un¬ 
precedented rate The national debt of the warring 
turtlons la reaching untold sums. The bills must be 
IMld, mg only by the present, but bv future generations. 
Win not the toirden be too great for tbe iieofile to bear? 
The fnturfr w SoYope neems dark Indeed. Although the 
material d«fftruj)ttoB that has already token place la 
figured coldly la oewspupers in mllUone god bU- 


Ihwt «C doUam, m4 IhU teretYed the cdnpietd Ydjpktf 
out of some (d tbe moot of Bompe, ^ 

may prove to be but the begiaiitng; for there 1* pitar 
growing evidence that the w«r la to tw a protractod OMk 
ThU material t<m, ewngaw and ever tocfegotog. It 
not the only or even the uddett burden of the trgr;, 
Equally aptmlUng fa the Bwni cataolysm wbfab bet 
taken place—tbe lew of fioftb In bunuin nattue, .th*. 
bTMkdown in the mcrednew of treatfae and eoutifaDfa, 
the race hatred that haa been engendered, the dVw* 
turnlhg of IdeelA oud the eetiiaok to tbe advaiieeBeht 
of clvltioaeton. How tdiaut^ would be the coodlttona 
If tbe war were being waged for high prlnclidee ftraw 
which some lesson of right or wrong might be faomed. 
It might then be hoped that some Imsis might be leachwl 
for the establfahment of a permanent peace. It wentt, 
however, that thta cannot uow lie done except through 
the sad and awtnl exjiedlent of tlie v'umplete exbaus- 
tlou end eubjectioa of one or the other of the warring 
nations. Will the natlcuw of the future, the new na¬ 
tions that most be tmrn out of tbe ashes of tbe preeent 
terrible struggle, bold to a simpler creed and a hU^r 
ditilotnaey, aubatltatlug the new diplomacy of truth for 
that of deception? Wilt they have higher Ideola of 
human faith and reaiXHislbillty? Shall We wRaws tbe 
birth of a new era, in Which will he fonud a greater 
belief In, a higher regard for and a more human sym¬ 
pathy with one’s neighbor, even though be he of foietgn 
blood? PerhoiM, when the great bitterness of the strug¬ 
gle Is over and the waste and futility and aln of It all 
are understood, some snch t^djuatmeut of the world’s 
Ideals may follow. 




mdwhfaigi of 

to -jitiia otofc'ttwfiii 

attjpMtorili; df:|9«Ufa«. .. 

F-w it be nowd 
"DoeriUngw,” '‘SeydHta,*^ and- 
Royar^ and "nger" ba4 putbid out toY-a 

slower ^Blueetaai’,** “New SGoatop^** AimS _ 

Whw tb« “Uo#’’ wM dtenW»(]^ 
battle-cNblan wen abto to 
Inch and twenty O0-caitfa«t Uirfneh onawflg 
to the lAS-tatih 

the twoHritfah shiifa. 

closed to to hUw.or fHt ^thtofabtoj'.y»*^ 
wonid hare beou ahto to iMMltoto 1% Maoh 
of the BrHfah OOpe Nttk eMkj «h4 Odth « onptoMty 
of twenty-toifat #ttt» to atotood, «tol -ihiHRm 
tooodng, ibe ifeatot ttoto* tod- 

Why did not the Qetatan adndnd otkid « 
templtng opporiuhttyt Ceetotoly ndt mm itor -fh^e 
Biltl^ dtu-^hot has Mv«r hMB a (tonoon ehotoctor- 
fatfa. We are Inclined to beMeve that, to CMSttontog hfa 
flight, tbe Ctongaa admlfaLl was aritov mdor strict nr- 
den and aceordtag to s pndetenalned ptn. whfah was 


Wh^ the Gernua Fleet Ceoieg 0«t 

T he forlorn hope has no part In the acheme of 
German tactics either on sea or land. Even when 
she haa hurled her men in masses against Seem¬ 
ingly Impregnable posltlona, we mfiy rest assured that 
her generals have believed that the chanees of success 
were good. As on the land, so oii tbe see. We may 
rest assnred that Von Tiridtx will never aend out the 
German main fleet for a trial of strength with the British 
exceid under conditions which afford a reasonable 
Iiromlsc of success 

As mattera stand to-day. the German first fighting 
line Includes probably seventeen dreadnoughts; agatost 
this force Great Britain oooM ommse to-day, tueludtog 
shlpe commissioned s1t»ce the war began, thirty-eight 
dreaduoughta In |>olnt of numbera of ships, this means 
a superiority of over two to one; but If wo take Into 
consideration the heavier batteries and higher speed of 
the Inter British sblin, the actual fighting superiority la 
about three to one 

A* to tbe future, It Is certain that the longer the war 
lasta the greater will t>e the British advantage; for 
under the accelerated rate of construction, she Is add¬ 
ing to her main fleet at tbe rate of over one dread¬ 
nought tier month. 

la tbe German main fleet, then, destined to sfiend the 
long years of this war condemned to hopeless Inactivity 
within Its own barbora and roadsteads’ We donbt It 
On the contrary, we believe that, when the rendjnated 
plana of the Oermau Adntiralty are ripe for proaecn- 
tlon. the Oermau fleet will Issue forth In full force for 
a great trial of atrengtfa along those strategical and. 
tactical lines a-hlcb, under the present naval condlOons 
In the North Sea, alone can offer her any chance of 
VIctory 

The propoaed scheme of German naval operations 
Iirlor to the war was to reduce the British battlesbli' 
strength by ceaseless destroyer and submarine attacks, 
and when this process of attrition had readied tbe de¬ 
sired isdnt to Issue forth tor a Itne-of-battle engage¬ 
ment Bo far 08 the German deetroyers ate poneemed, 
the results have been practically nil; the submarine, Otf 
the other hand. In the early stages of tbe waf And be¬ 
fore the Hritlah bad learned by experience how (o meet 
this form of attack, scored some very notable aucc e as eo . 
For several months, however, at least In tbe North Bea 
and around tbe British Islands, suhiaarine activity 
against the fighting fleet has produced uO recorded re¬ 
sults. Failing against their legitimate prey, tbe Ger¬ 
man submarines turned savagely npon the ananned 
merchantmen at the enemy. 

We offer It as a planaihle, if not a probable theory, 
that the German tactics, when the great sea fight oomes 
off, were foreshadowed In the operationa of the Oenatn 
battlo-cmlser fleet a few months ago In tbe North fteOx, 
We believe that tbe raiding of undefended towns on the 
esst coast of England was not so lauCh an azhlblttou 
of what has been termed Oennan ‘Yrlgbtfuluew’’ as It 
was the preliminary stage of a Oennan atrategy, wblrir 
was designed to draw the British fleet iiAo action ami 
leadirlt In a stem chase Into waters where flotlUas of 
(totWn irabioarlDes awaited Its eonitng This tiurafy 
wotod explain two very remarkable facts wfairii «er- 
talnly eean to reqnlre Akplanatlon, connected with that' 
running flght acrosa the.NiWtiit 8ea. The fUot of thOto 
was th« eotnplete abandontwmt, by the powetfnl Omauto 


perhaps sevoml Aatllhw, of Oenann ontonarimW were 
gathered, nuit this was the pisn fa auinmtod hf the 
fact that the British ahtos did run up to • gntop of 
submarines, and Indeed came eo Jmor to matttog 
through them, that Admiral Beat^ Itoaii tbe bridge of 
the "Prtooess Boyar saw the streak of Sp approaching 
torpedo, and only by a quick turn of the hrim avoided it. 

It fa possible and. to our ooiiufa, rather probable, that 
the Oermau Admiralty, raoUxIng the hupelsesnaSs of 
any attefapt to goto equal otreagth with th* Bvltfah to 
capital ships, fa devotlug the Whole of the country's 
shipbuilding atreugth to the eonstructlon of sabhwrtnss 
of the greatest rite, speed, redlaa of actiaa, sskl torpsdo- 
carrylBg capacity. At the opening of tbe war, Geriimny 
probably did not have over tWeQty-flvc aotaumtoes to 
commfaaion. It early to the wgr» hto ceased the «on- 
stTuetion of capital kbips and devoted her whofa energy 
to tbe conatrnctlcffl at a vast kobiaarine fleet. It fa pos- 
siDle that she may have over a hundred of these craft 
to-day to commission, and this to spite ril her tnony 
loeaea It fa ooncelvsble she may hsv* Snotoer hmidred 
or even more under constructlou. HndoubhMlly OS tost 
as they are completed and the crows can be foattd. tbe 
new boats are pnt Into cmnmfastaa. It cannot be dis¬ 
puted that tbe work of hunting down and otuklng the 
merchant ships of the snemy affords toe Qeisoan snbma- 


mancuToring awl torpedo practice. 

Now. If this be the Oermau plan, it con be seen si 
(nice that tbe taiUltary valoe, in the way of trainteg the 
crews and tbe toaklng down of the submariiNM toto 
thoronghly servlcsahle comUttoo, which fa tavolVed In 
this tor-flung series of operstioiM directed ogAinst aer- 
ebant ships, is of tor more vaitte to Germany than the 
mere loss by the enemy of 2 or 8 or even JS per eept of 
hfa merchant fleet 


When Germany feels that her snfanartoe fleet is wif- 
flclently ntUnarons and Its pertopnel fully oAcfaut for 
tlm proaecutiou of her long-deferred elfeastve, we omy 
look for a general oalling to of the raUton to the home 
porta, and k sudden ceawadoo of the stokkig of mer¬ 
chant sbhw- Whenever that oewra, It wW bei roMoa- 
Bble to watch for the exit of tbe whole Oermau tlhet to 
fall strongth to seto and get to oostoet with toe rifamy. 
Contact once asejared, we may eopeot a repstotton on « 
grand oeale of the tacOca enufloyei to the recent haftfa- 
ernfaer ofapigement there will. eo«erivAMy, te A pte~ 
tended sl|ht of toe Oer^n fleet froAt gHpartec 
and on attempt to toad Admiral JAUfaM ofad.tha 
tones under hfa oemMMnd tote a warttAbto riioflt of 


Bbmtld toe OenMu .rase tfapra gmiwsRM,' fafai fh« 
Britfah dastroyara fall to tocate toAdahttAttoea m m* 
ttomly wantouh it fa coneatwihkF ttmt wdfNto A .ih«ri 
time After fa nul Into the stfare, 02 pfiff dfatf the 
British fleet wopld be ont of actoha, 
and hfa fltift howwter, an pmfwttof 
the pesstotHthw Above mggeotedi; ABd..tt>k--ntofa( i;i tW«! 
that,. to gplte «t m OBontows 
he mliiltttoftofaito toHow the.Mwh -'i 
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K\«f. ' "J’ ‘ 

i« ^mtoe*^ 
»mfr ^ otb« 
7.ilt)iil'|«|^^. A wuwua 

,^,. Mu 8 to«itfd it« «x- 

;^pi[iiB:#M«%'^;|^iort« IU«Mn «ov«mat«ttt. 
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'«Hii tbe l>» oe fufluii 
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, > «»4 #p>«AAiott« «f k » de- 
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ai^'ppH by Utiyw. Aeoot^ to tba 

dwMimkW Kif iktt tw# iMtittttm psbtiibsd in Peter- 
it ttpmteutu ib» nMUtedon of a 
ittd by tite Mfaiwatod traveler and 

Tfey f»iitaric«Ma Mwtognfdi «r a MetMr Trail 
tliakMyMb»M taken, aofar ae we know, la reproduoed 
in £*JltjM^e«wiMa for Mar^ tbtS. The meteor in ques- 
tion kaa aeqn frotm matiy pointa in South Africa about 
6 )P. n« 3v»e 3, mi>~L «., in broad daytigibt—and 
the trail ttftt H left beUad it nmiained vkible until aorae 
time aftor aunaet, beoomiiV morn and more eonapicmma 
aa tha dayUtffat faded. Tb« pbotofrapfa hi queation, 
whicb tbotra the trail aa an immenae aerpentine ribbon 
in the wraiern aky, waa taken at Tempe, Oran^ Free 
State, abbot an bottr after the paeiace of the meteor. 
Thia rMnw^able metaor k diaonaaed in Clroular No. 1 
of the Tratavaal Obaervatory. 

The Taityeratnre #r Plae Needlea fai Wlater.~In the 
Amartona Jowtud of Aetaev Mr John H. Ehlera de¬ 
scribee the retulte of meaanrementa of the Internal tem- 
(leratare of pine leavea in winter, obtained by raeana of 
inyeniona tbermo-eleetrie apparatua. He found that 
these learee, under winter oondltiona, maintain tem- 
peratnm fbom 2 to 10 deyreea (oentiyrade) higher than 
the aumnnding air, owing to the absorption of radiant 
energy. The average id 6S0 readings ukOn in February 
Itetween the heura of 8 A. M. and 3 P. M. waa a little 
more than 2 degreea above the air temperature. Thk 
differenoe, aaya the author, k auffloient to be oonaidered 
an important faetor hi photoayntheaiB, 

Uyblatsf Cendnctar Coataialog Radiiun.—Mention 
U made in a reoent number of the Oennan journal 
PromelKeMe at a lightning-conductor which, it u claimed, 
gives tnaeh more effective protection than the usual rod. 
The inventor took an ordinary lightning-rod and equipped 
it below the point with a disk that was overlaid by 
oleotraiyak with about 2 mUlognuumea of bromide of 
radium, so put on that it was weatherprtxrf. The experi¬ 
ments made showed that the preparation of radium 
Ionised the air, malring it oonductive, for a wide circuit 
around the point of the ligthaing-rod This led, natur¬ 
ally, to a decided fall of potential in the atmospheric 
eiectrielty, and to equaliKation between the various 
strata of air tying in layers one over auother. The 
charge of atmospbetio electricity in these strata flowed 
toward the point through the ah-, which was still a good 
oondootor evon at a oonsiderabie distance from the point 
of the eooductlng-rod, and was carried from the point 
to the ground, tn addithm to the increase of radius 
of action of the llgbtning-rod, the Ionising of the air by 
a prapacatioi] of radium seems to cause the carrying 
off of stronger cuttonts of atmospheric eleotnoity. 

Gketdc Wlro and Cable TerariaoiogT.—No task is 
uKve tSffbnilt (and few are more important) than that 
of Betting in the voeaimlhry whkh has grown up 
tpoataneously hi eOSneotioA with a rapidly developing 
art w wknes. The atan^imdiaation of eieotro-toehnioal 
tartns has aUwady made ^pkd progress, owii« to the 
efforts of vnrhW sleetdoai enginseriBg societies aod 
Intsmationaf kMamkslou. The latest eontribudon to 
thk tmfctajHrithateUdf pckoalar of the United Suies 
BuMan of btiulatd* OB eleetrlo wire and cable teradno- 
logy. MknkdtimtMNlhMia bgtwesa manufacturers and 
pvuwhnsaw pf vf(rai mod **Mm hwe frequently occurred 
in otmwgMtiee # (he «ae of terms, and aoeord- 

iBffly of the American Institute 

of Vkefi^weaii^ g at h e red information 
•• 4 bteer to oeouring greater uni- 

f«wa4tjr, ^ wtoe 'bWned over to the Bureau 

of ee to i il ii ii ea the Impdry and prepared 

the fwerjtoWWkd The Bureau I-" 

tlto ddfisMoDs adopted, * 
Hit ikilik.trf* «♦>*»<••<> «®“- 
. A.Me rdie or a oomhinw- 
.... toem, «iieh wl» of the wm- 
ettkjpatoto atrand, tiie 
."rikilkl titat it k » 

..(Ptod ptotwee 
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nwSaibdr'g.fiee^ « Bateatee.-*-Heinrioh Print von 
Pmmm at KM, Oermany. aasignor of one half to a 
Berlin compacy, han secured patent No. 1,095,4118 for 
an appliance for eleanrng windshields on motor vebietes 
indmi^ wlpen either on one or both sides of the glass 
whioh, by a quick stroke of the driver, may be moved 
over (he glass to remove dost and water. 

A Oarage to an Odbe Building.—One of the latest 
improvements in oiBoe buildings, in the thickly populated 
eaetern chiet, 4s the tostallation of an automobile garage 
In the basement for tenants who prefer to oome to the 
office in their motor oars. The first of these buildings 
k now in oouree of eonstruetion at the corner of Van 
Hakt and Hunter's Point Avenues, Long Island ftiiy, 
N. Y., directly oppoelto the Long Island railroad sUiion, 
and adjoining the Stotoway Tunnel. The garage faci¬ 
lities are to be toetoded in the rent, at a very small in¬ 
crease over the usoal rate. 

ScsewdilvM and Hammer.—No instrument in the 
whole iine used by motorkta is so frequently misused as 
the screwdriver. It seems second nature for a mechanic 
who happens to have one handy, and who needs some¬ 
thing to drive a nail, or tack, or to straighten out a bulge, 
to use the screwdriver as a iumuner. This is oortamJy 
not good for the handle of the screwdriver. Some bright 
genius has placed on the market a so-called "hammer- 
handle’' screwdriver, which u exactly what its names in¬ 
dicates. It is both a aorewdriver and a hammer, with 
the added advantage of affording more leverage to the 
fingers when it is used as a screwdriver 

Autcmobllc Baring at Night.—A U-st was made at 
the Indiana 8tatc Fair Orounds recently of a system 
of illumination in order to demonstrate the practicability 
of automobile racing at night on a mile course The 
test proved a complete success. Lights of the typo used 
in oontraotJng and railroad work for emergency opera¬ 
tions at night were plaoed at intervals about the track 
Each light was supplied with a cylinder of dusolved 
acetylene, and developed a light of from twelve to fifUs?n 
thousand eandlepower. The test demonstrated that 
thk form of illumination makes it as easy to follow the 
racing at night as in broad daylight. 

AasenbMag American Cara la England.— Realizing 
that American automobile manufacturers have far out¬ 
stripped British makers, particularly in the field of the 
low-priced oar, British manufacturers are seriously con¬ 
sidering assembling oars in Qreat Britain from imported 
American parts, and selling them as British oars I.i st 
year one of the best-known designers of small cars lu 
Oreat Britain plaoed a large oontTmit for Amerioau gaso¬ 
line motors and other parts m this country, to be used 
in a oar of the Morris-Oxford type The export sta- 
tutios for March show no less than 3..’i00 of these motors 
were shipfied to groat Britain in that one month. 

Oreeved Concrete Trncks for Trucks.—Heavily loaded 
motor trucks have shown themselves so destructive of 
highways that in some of the States laws have been 
passed forbidding their operation iievond limited speeds 
and weights. A lest is being carried out at present on 
a long private right of way b»>tween Pittsburgh, Kansas, 
and Fort Knott, Kansas Trucks and ears desiring to use 
thk road nan do so upon paying a sinril toll Tlie road 
k fitted with eement or oonorote tracks, 12 inches wide 
and concaved so that the wheels of an automobile will 
stay in them It is a single track line, with switches 
at certain points, to allow machines to pans each other If 
thk road is successful it will bo oxtendetl to Kansas City 

An Auto Club With a “first Aid’’ Squadron.—A new 
plan of general andaUnw has been inaugurated by the 
St Louis Automobile Club, which deserves the widest 
publicity and imitation. This club nonds each Sunday, 
during the summer months, five export meobanics on 
motor cycles into the highways and by-ways s-irrounding 
the city, within a radius of fifteen miles. Wherever one 
of these members of the “flying first-aid squadron” finds 
a oar that k stalled or broken down expert assistance is 
rendered. This aervioo is free to all motorists, whether 
members of the club or not It is proposed to extend 
the service to cover Saturday aftenioons and evenings, 
when thousands of automobiles are seen on the roads 
mound the city. 

Tubular Bulb tor Car Lamps.—A distinct improvement 
in the shape of bulbs for oleotrio headlights has just been 
brought out by a Conneotiout Arm. The new bulbs are 
tubular in form, instead of being round, with the result 
thaf a much zoom effective light is produced. When a 
round bulb is inserted ijr the base of the headlight, rays 
from the filament have to pass through two and throe 
thiokneaaes of tks glass, on their way to and from the 
refleetor. The tubular bulb, being but of slightly laiger 
diameter than lt« baae sands the refleeted rays straight 
dbead without aiQr further intarferenoe by the bulging 
bulb In ttie oentot. The tubular bulb has another ad- 
vuctage, Whk* may on oocaskm prove highly important. 
It can be witltdMwn through the rear of the refleetor, 
It pnaaMr (u uaa front lenses which are screwed 
00 tjglMs iaHtatd ot being biaged to (be iaou). 



Steaderd Teefa for Small Tekwopee.—la a reoent 

number of the Complct rendui M. 0. Bigourdan, after 
reviewing the pnvs'nt heterogcnefius and often indefinite 
methods of testing small tole«c<n>es, proposes a testing 
device suitable for use as a universal stendard This 
consists of a (vdlev-tion of rcctanguliu- diagrams (shown 
in the article), eacli of which is a group of straight verlieal 
and parallel lines, spaced at intervals of the same bremlth 
as the lines. The thickness of lines and spad-s inereastis 
progressiveiy from group to group A shr-et of paiier 
printed with these diagrams is .set up at a distene** of 
10 meters from the telescope At tins distance the 
width of one line and the adjacent white spa<-e m the 
first group subtends an angle of 10 seconds, and in eaeli 
of the other groups the width of a similar pair corresiKjnds 
to a deflmte angle ranging up to 58 seconds The values 
of these angles are shown liy large figures Thus in 
testing the telescope, tlie liiiesl grouji in which the ruling 

IS distinguishable indiealos ... separaliiut ts'W’er 

of the instrument. Various oilier tests can he earned 
out, such as comparing the (juality of diffen-nt juris 
of the objective by tlie use of suitable diaphragms 
While no novel principle is involved in this simple device, 
its general adoption would make the tests of small optical 
iiMtrumente uniform and deiinile 

Atmospheric Conditions Favorable for Astronomical 

Observations.—This important subject is more compli¬ 
cated than 18 generally supposed, according to Prof W. 
W Campbell, director of Lick Observatory, who goes 
into the question very tliorougbly in tlie I’uhlinilwiis 
of the Astronomical Society of tlie Pacific The location 
of ohservaUirws on mountains and plaU>aus for the soke 
of securing clear skies and |)iire air is a (omiiaralively 
modern development Oreat efforts were nimie to in¬ 
duce James Lick to locate his observalorv in the Sierra 
Nevasla Mountains, at an altitmlc of not less than 10,(100 
fcH't, but Ollier and probably wiser i-ounsel isTsuaded 
him to sel»*ct Mount Hamilton (■l,2tK) feel) Some very 
extensive tests of sites liave hit-n raadi- prior to loeating 
ohserving stations, n',lably, on behalf of Harvard Ob¬ 
servatory, liy Hailey and Ibekering on Hie west coast 
of Bouth America, by Bailev in South Africa, and by 
ibekormg in Mexico, Koutliern (’alifornia, .Arizona and 
tlie West Indies Tin* tropical island has had several 
rweul advwates, a prominent oin being Prof W H. 
I’lokenng, who has w-rilleti m the most enlliusiasUo 
terms of the "seeing” (sjndilions at Mandeville, Janiaiea, 
at an altitude of 2,100 fi'ct Tin* liest ’scs'ing” at Har¬ 
vard Obs(*rvatory ranges from 0 2 to (>5 on the scale 
of 10 for iH'rfwlion, while at Mandevilh* it is 8 8 The 
st«>adino8s and ilefinUiou of st<*llar images witinn 30 
degrees of the horizon is as good ,at tin* latls-r station as 
that within ,10 degrts's of the zenith a( (lie former For 
solar observations one of the most favorable loealions 
tn the world appears to ho the floor of I In* Kashmir 
valley, India, at 5,200 f(s‘i above sea-level Several 
oonHiderulloDs l>o,sid(*a (wlual ‘‘aiHung" ciiUt into tlie 
question of the liest location for an observatory 'rinis 
a favorable circumstance ai Mounl Haniillsin is tliat 
nights are generally entin-lv < Icar or entirclv eloiidv 

Belgian Astrunomors and the War--The dnntic 
antrofwmtquv, published by tlie S<H'iely of Astronoinv of 
Anlwsirp, was obliged to suspend publieation after tlie 
events of OcUiber, 1014 Thanks to the financial aid 
of English friends, it has Ihs'ii provMonallv re-s-stablishisd 
in England, and the first number under the new (‘ondl- 
tions (No 0, 1014) was issued in April of this year Its 
oontinuauee will depend ujion (he amount of «uj)|)orl 
it receive*^, and it will, in anv case, apps-ar at im*gular 
intervals A considerable part of tlie eoiUenls will Ihi 
in English An ahsorhingly interesting feature < f (ho 
numlier just issued is the mfoniialion given then in con- 
o<*ming the experiences of Helgiaii astronomers during 
and after the (lerman invasion, including a graphic 
BCTOunl of the oci iipalion of tin* R-oyai Observalorv, at 
Uncle, by (lerman imiU*orologists On .August 20lh the 
oisiervatory—which in ordinary times is tin heoihiiiarters 
of the national meteorological service as well as the na¬ 
tional astronoinieAl ceuU'r - was made a ‘hi*ld weather 
station" of the (iernian army, sinuiar to those i*stablishod 
by the (lormans at Li6ge and Namur, and lttl<*r al points 
on the Belgian coast Four Oermaii meltsirologisls, 
guarded by a coinjiany of soldiers, moved in, bag and 
baggage, and at once began making regular obseryalions, 
not only of surface conditions, Iml also of tlie upper air- 
ourrenls, with the aid of pilot balloons, including electri¬ 
cally lighted balloons for the night observations The 
results were telegraphed to the Deiitseho Srsiwartu at 
Hamburg AUmt the middle of November the oliservo- 
tory was made the “field weather center,” or htiad- 
quarters of the whole system of field weather stations 
maintained by the German foroes Meanwhile several 
Belgian astronomers, who had remained at the observor 
tory, were allowed to continue their astninomic^d work, 
including the servioe, and this arrangement is still in 
force. The regular meteorolugioai work of the ohservo- 
tory, on the other hand, which included the publioatioa 
of (he rehiable daily wwther meps, la dkoontiaued. 




Largest Commercial Gasoline Engine Ever 
Built 

N vlow of the rownt rtovelopmeiitx of I ho gusolluc 
ewriiio In olght-cvllinlor units, unusual Interest at- 
tachos to an ontrine which hiis just l>eon completed on 
the I’acUic coast. Although designed for murine work, 
It shows to a reraarkuble degree the lutlueiice of auto- 
inotdle practice In Its general api^earunw' With u total 
weight of approslmateb ILHMkto iK)unds, It Is uiuiues- 
tlonablj the largest commercial gasoline engine ever 
constructed, and Its operation la being watched with 
couslderahle Interest by automobile as well ns marine 
engineers In these days of Diesel and st'ini-Dleael 
engines It Is noteworthy that an engine of the electric 
Ignition tjiie should l>e built In so large a unit, for 
although higher-powered gasoline engines for racing 
puriKises are not uncommon, heavy, 8low-s|>eed engines 
for commercial service have rarely l)o«'n built in sixes 
over 2Bt) horse-r»ower This OtK) horse-power unit Is the 
climax of a gradual development of the htsivy gasoline 
engine which has taken place on the I’aclfic coast 
The engine measnres 4(1 feet over the thrust beurltigs 
and, as previously stated, weighs about fiO tons As 
shown in the photograph, the eight cylinders are cast 
separately and are mounted in line on a plate which la 
Nupia>rlod from the bed by vertical col 


Inspecting Steam Railroads With a Gasoline 
Car 

■'UK automobile has very nearly suiiplaiited tho 
horse-drawn vehicle, the lltney-hus Is liecomliig a 
formidable rival of the street car, and now even the 
steam railroad Is tsdiig ln\adis1 Ity the motor vehicle. 
The uccompuny ing pbotograplis Illustrate u new motor- 
driven car adapt<sl for lallroad insisftloii 

The handling of the car is exactly like that of an 
automobile. It Is capable of all speeds from four miles 
to fifty miles an hour In general const met Ion. aiHtear- 
ance and finish It Is strictly a railway car and not fin 
Hulomoblle, although In some respects the general de- 
slgti resembles the same The ear la mounted on steel 
whettls with turned (rtsids ond easy sin-tug HUspenslon. 
which overcomes the fatigue generally resultiug from 
long trliw In other cars used for this purpose. Thers* 
are eight seats, each indeiaindeut and swiveled so that 
they can be swmig In any direction, fucltltatlng coiivet- 
Hjttlon or inspection of the track. 

A ;«» horse-power motor is used, which drives through 
a clutch of single plate d<>Hlgn and a lhri>e-s{ieed traus- 
mlssiou to H Jack shaft by means of ls*vel gears On 
the Jack shaft the drive Is by chain to each of the rear 
wheels No differential Is required In work of this 


kiud, and by means of a double bevel gear arrange¬ 
ment, all speeds can tie obtained In idther dlreotlon, and 
the ear operated equally well dther way. The ear 
weighs 4,000 pounds and Is 12 feet 8 Incbea king and 
B feet 8 Inches wide when bnUt for standard gage track. 

The utility and economy of this type of car can be 
appreciated when -It Is considered that such trips are 
usually made by special train, or at least in a special 
car attached to a regular train. Under auch circum¬ 
stances the otilclak are not free to stop at any or all 
IKdnts where they might desire and so are kept from 
gritlug Into close touch with the different problems on 
their roods The No 3B Motorcar iiermlta them to run 
bidwecn iruluB and to stop at bridgm for tnapectinn or 
to cousnit with the section gang, or to talk with the 
farmer about some stock which he baa lost tbroogfa a 
broken-down fence The tendency of the present day 
on the part of the railroad officials la to get as doaely 
as possible Into pt^rsonal touch with all those who have 
to do with tho road In any way, either as iMtaaengers or 
(unployees, or as property owners along the way. 

Italy and the Copyright ProclamatiMi 

F tOlj,OWIN(} the provtaUm of the Act of Oongreaa of 
'March 4th, Ilsitt, res}>ectlng copyrights and satisfac¬ 
tory offletal assurance bavlug been given 



half of eiich Is cut .iwni on two sides to 
form cross head guides If hss m Isire of 
1(1 Inches and a I'd-liioh stroke Eseh c.\l- 
Inder cast ing weighs l,7(*» iiotinds 
The \al\es lire dlN|S)sed on either side 
of the cvllndei fonnlng the fiiinlthir "T" 
head mid are oiiernted from seimmle earn 
shafts under the eilltider [date Fuel Is 
HuiiiilU-d to the engine through two ear 
burelors In eoiiJiincUoti with two heated 
Intake uninlfolds, the latter lielilg so con 
siriieled that the,I are heatisl bv the ex¬ 
haust of the engine It is elaline<l (hat 
this [ireients eondensafion of the mixture 
lietweeii tlie earliureter and (i Under and 
gt\es a M'l.i ttexllde engine When run¬ 
ning light the siHMsl mat be nsinced to .'is 
or 40 revolutions is*r uiliuite Tlie normal 
s[as-d of tlie engine Is UII.T revolutions is-r 



lier-ted tbrongh elntehes to jiropellers on 
either end ’ 


Notwithstanding the high i-ost of fuel 
for operating an engine of this slsto, a 
eonsldcroble saving over sieuni has lieeii 
effected, by reawm of the intermittent 
service The trips made are not long, and 
tietween runs the engine is of eoursc 
stopi>ed, Ulus elimlnatlJig all fuel expense 
while the trout is not In actual use .Start¬ 
ing is HccoinpUshed by means of coo)- 
pressev) air 




that Ui Italy the law permits to citlaens 
of the United States slmUar rights to 
those accorded In Keotloii 1 of the Act o* 
March 4th, 1900, Prv>sl(lent Wilson by 
proclamation (tated May Ist, lOlft, has de¬ 
clared that the subjects of Italy are en¬ 
titled to all the benefits of Section 1 (e) 
of the said Act, Including “copyright con¬ 
trolling the parts of Instruments serving 
to reproduce mechanically the musical 
work,” In the case of all mustoal compo¬ 
sitions by Italian comiKsters which have 
been published since May 1st, IfilB, and 
have been duly registered for copyright In 
Ihe United 8tataa. 

Sixtieth ExUbition of the Royal 
ntotographic Society 

T HK sixtieth annual exhibition of the 
Royal Photographic ftoclety ut Ofeat 
Rritain will be held in August and Sep¬ 
tember. next Tirts is the meet ropreseot- 
atlve exhibition in the world, and tat a 
number of years America has taken a 
most gt;attfyUig part In it Ladt year the 
work of American dctentlfle men was «ott» 
sptcuottsly notteeabte, sod It is hoped the 
reprefKntation this year can be made fatly 
as exoelleut This work ehould eotwlst of 
prints showing the uso of photogvaptiy in 
scdantiac work, end Its eppUcatloo to 
soefa branchm as spectroaeoivt MtnaMKy, 
radlogrtpiiy, Motogy iUmI thb n)te, f|». 0, 
B. K., Mfies of Ruebester, N- T., who Wt- 
perintoided the colleotion and (hrwg<|lnff 
of ttM Ambrtean aghltdt iMt ywMv iM 

. a«Mn attd«rt«fc4m ttia Owtt 
coetriiwtiooa, no uoi gg 

liMPim, it w ow Ht < 

gMtt-te iwt IMW '(vC 
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“Hw Olftbe,” »t tfce Pan-Pwdllc Exporition. 

JDxtWtor vWw, (bowiUf tll« train*, rompOMi) of elMtrlc Itcbti, tbat leavv 
•im Pranclaco for Bt Uml* every M mlnatee, eml lUMmtnate the namee of 
tbo principal rltl*)i <m rewte. Bach of the arcbea c&talna an lllomltiated, 
reallatic model of an intereating scene along the line 


Bectricftl tierieeg nnd«r 
the flobe that control 
the movenieRta of the 
train, the twinklinf of 
the etara, miminK water 
and other etartling ef¬ 
fect a. 


Interior of "The Globe,” ahowing three illuminated modela 
of acenea alonff the route covered by the train of liffhta. 

Note the akv effeits In the dome, with realistic niiMjii nuil aturs These 
ere lighted and the stars are made lo lalnkle nt the will of a cou- 
(laleil iii>erator 


The Lwgeet Spherical Hehef Map in the Worid 

T o the tbtiuaandn who vlalt the Palace of Transpor¬ 
tation at the Pauama-Pndfle International Kxpot*!- 
tlon a giant gloiie In the northwent corner of the 
bnUdlng i« an unfalUng oonree of attraction 
The globe 1« the exhibit of the Denver & lllo tlraudo 
and affllUted rallroada.* It l« 52 feet in diameter and 
44 feet In bolght. The bane, « hich Is cut off. rests mstn 
an Imposing pedestal with nrchetl entrances admitting 
sightseers to the Interior of the sphere. 

The exterior of (he great glolH> Is emhelllelied wtUi n 
colored topographical map of North America, on which 
the varhnis routes of the railway system are shown atid 
which presents In detail the various topographical fe«- 
turae of the contineot 

Apart from Its rise, since iwrhaps It Is the largest 
epherlcal relief map In the world, the feature of the 
exhibit which first attracts the eye is the unique elec 
trlcal effect which Indicates the progress of trains over 
the routea. The representation Is effective. A itrogres- 
sire stream of tight Indicates that a train Is passing 
through the principal ellles and towns along the line, 
and as each of these Is reached the name of the city Is 
flariuMl electrically, attnictlng the attention of the «|)ec- 
tator to that particular point. Much work was luvolved 
lu the creation of the electrical effects. For the train 
effect alone it wns necessary to run 1,500 wires from 
the “track” on which the train Is represented as run¬ 
ning, to a circular drum In the Interior On the top of 
the dmm la an arm which constantly turns In a circle, 
making and breaking the contact which produces the 
train effect. On each complete revolution of the arm a 
train makes a complete trip from Snu Francisco to Ht 
Louis. In addition to the Illumlnatlou of the names of 
towns, the name of each railroad Is Hashed In ml above 
Its portion of the routes while the train Is traversing It 
and dlsappoars when the next road Is reaclnH The 
connections are arranged to show a departure from Ran 
Frandaco every twenty-two minutes, and consequently 
there are several trains on the line at the same time 
between the Padfle coast and Jthe Mississippi River 
The Interior of the gldie Is as effective as the ex¬ 
terior. The principal featnre of th«^ Interior and of an 
annex to the rear la fotind in a serlee of Illuminated 
dioramas with the foreground built to reaerable nature. 
The dlomnmai of which there are twenty-four, portray 
the principal places of tntermjt along the route A wind¬ 
ing cauoeway permits the visitor to behold niton tho 
right and left the different dioramkt scenes In the ooder 
In which they are viewed to « ioarnay over the railroad. 
The attractive foataroa of the dttea and the natunl 
show ptaMW are depleted; coJloda,'^ waterfalls, gorges, 
toPAWay mPnstato vlitaa are reproduced In scenes 
partly patotofl and partly modeled, and under the col- 
owdJWrtx, five the effect flutt one reedves when gaa- 
tog ttam a moontotn top at oome distant perspective 
witab d aedlon of the world oeenw. laid out to mtota- 
tuge^ atgtiBtiriau eatimatva that three minion trillion 
gpepory ta teprodoced. Agrteattum! soonee alao 
are pghewtad the effeeto «f aaortw and aanoete, 
adiogii|g«]id Midtt wWMH MalWtleaHy prodtwbd iff 

of tfae dome. wiiWb is Wtoarkgtyie for the 
>to'atoc to d edoCtait of a 'peefieot 


heavens at nlgtit, with twinkling stars and forms re 
semblliig the constellatloua, which add greatly to the 
realism of the scene The stars an- operated from an 
electrical room below by means of a revolving cylinder 
which by making and breaking tlie contacts produces 
the twinkling effects Although the darkened vault of 
the Interior of the sphere In which the constellations 
are set Is but 45 f<*et In height. It Is dtflicnil Indeed for 



powder, regulnrly losiUsI and parked, dropprst t 
onto iiD Iron lloor r-overed witli rutk planking, landing 
i-nil und c-orner Pbotograpliol ns It lay after the fall. 
Tbla rase wax badly brokrai l>v tlio forio ol tbi> rull, tlio 
top being Npllt and one i-a>l o( the rlovetalllng started, but 
none of tbe cartrldgea exploded 






A COM of two'“Loath*" stotAriess powder alwIU, regularly 
loadM ood paCbgd, ibot tbroogb witb a four-gage ahotgun 
at « tUabWici! 'Of » <»a«*,tb« charge bring » draoboia of 
powder mWI SH onaoea ot H«. 1 shot. The picture ibow* 
the end apimrit* fr«K that wbirii tbe obarge eatered As 
ta seen. tha^ fheUa in the pathway of tbe charge are 
bttvnsd and nintnaMd, bat there woa no general explo- 
Slob 9f the noAtems of the emors, and tbase not within 
the rohga of tta» <ehMge wefs unlnhirsd. 

Savm>e toito by A«dt saff tore to prove that arniU- 
avtog aiigHnihtaa wW not esplodo. 


the visitor 'tt» appioxlmiili' llii‘ iiclviiil dislunci' of the 
faintly flashing lights and Prlghtlj (winkling .stars 

Safe TranHportation of Smali-arms Ammunition 

W K have shown In a previous issu<» that a single 
submarine torjaslo Isrcanse of its enormous charge 
of expltrslve wns (|ulte sulllelent In sink the ‘‘Lusitania" 
ill the short iH’rIral of lime which elapsisl Imtvveou tlie 
blow of the torisslo and the tlisaiipeHnince of the ship 
Tbe Ocruiau government has snggi'stisl tliiit the raiild 
disapiienranc<> of the ship was due. In pail at least, to 
(he explosion of llie cargo of aiainunllion vvlileli It ear- 
iled To a military man, or Indeed to anyone with a 
fair knowledge of explosives, the suggestion Is ridicu¬ 
lous, for the amniunlUou In the hold of the ship con- 
slstovl of unloadwl shells, and of small-arms ammunition 
packed In eases which eannot Im> explodisl hv any known 

Some years ago the Wlncliesti'r Iteiienllng .Vruis Com- 
punv, lu order lo prove that small-arms ainmiinlfloii 
could 1 k‘ transiHirtisl with is-ifect safety, nnderl(S>k a 
series of severe Itsvls |o show that su< li amninliltlon 
packed In the ordtnarv cases was Incapable of being ex¬ 
ploded either hv Rhoeic or flame, and we publish here¬ 
with a series of photographs of the amnninlilon as it 
.i|)|H'ured after imsslng through the test 

Suhse<iuently, (len George 1 hler, .Sui)er\Islng Inspec¬ 
tor General of the .‘deamhoat Insis>etion .'teivlee, De- 
purtmeiit of Commerce and I.alsir, nuthorlred Col H 
W Dnnu, Chief Insiieotor, to oarrv out at the f.ietorv 
of the Wlnelu'ster Itepeatlng \nns (‘oinpaiiv an addi 
tlonnl series of ttsds, mor<> severe (tmn those made by 
tile eoiupnnv K.self, wllli a view to ileterinlidng the 
safety or otherwise of the lrans)Kirtatlon by rail or 
steamer of small arms ammnnillon Tin' tests were duly 
made, and In his report to ilio {hqiailmeiil ('ol Dunn 
said; ‘‘In evinms'tlon with similar tests made jirevl 
oiisly. It Is hellevtsl that these n-snlls Jnsllfv the con 
elusion that small arms aninninltIon, while in transit 
either hv rail ol sleaniship. Is not aeeompanhsi hv lh(> 
explosive and fire risk that would neeomiuiiiy a ship 
merit of the same amount of explosive material In the 
kegs, tsixes and olhei stdpplng containers used for such 
material The fieedom of sinall-aruis animnnllIon from 
these risks Is due to the mss-ssaiv snii dl v I'-tou of this 
explosive material into the verv small well protected 
units furnished Iw the individual ca rt i Idge-- 

•‘/f fjt thr o/itnum i,f the unt,, thal tinu u unifl hr 
imtiflrd iu perpiitfitui Ihi vA pnx'nts nf Kmall-m m\ am¬ 
munition on panKrnpt r-< <111 i/Diii HlratmiK and that it 

quite ammunition of this hiinl lo hi< loatlril in thr maqa- 
sinrH proviilril foi punponilii unit oihri < j-plonivra " 
(The Italics are ouis » 

Smokeless (lowder of tlu' kind carried hv ,ne ' Lusi¬ 
tania” is slow-lmrnlng If u stick of it Ive ludd at one 
end and the other end lie lighted with a mateli, the pow¬ 
der will bum slowly and without unv explosive effect 
RmftkelefW power of the nltna-ellulnsv' variety Is slniplv 
collolded guncotton, and the colloidlng has the effect of 
making It elow-hurnlug The w-uve of explosion of gun¬ 
cotton, nitroglycerine, or any other of thi> high explo- 
slvea, I« InstaiitHneons throughout the whole mass; that 
Is to soy, tbe whole of the energy of the exivloslve Is 
developed instantaneously, and hence Its enormous dis¬ 
rupting effect It I* imponstble, however, to detonate 
any of the smokeless powders. The rate of combustion 











690 

Ilf Mich iKiwilors cau b© kccclATftted by bumtntt Ihwn fa> 
II Cliwcil chHiulier niid permitting the prewnM-e of the 
ga«w of loiiilmstloti to niX'Uttiulate, which i» exactly 
what occui-N ill the modern amtikeleiBB-powder rifle. In 
wiileli till* rate of linruln* 1» bo determined that the last 
Kialti of the ixiwiler will bo cimsomed and converted 
Into B8W at uliout the time that the projectile leaves the 
mturle of the gnii 

The n«nre«t approach to an cxjiloslen of a lance quan¬ 
tity of wuDokelwB fiowder aboard ship would be the 
iKultlon of a maBaidne full of such i>owder. The In- 
creaHe of preasure. due to the confined ftattes, would 
IncroHxe the rapidity of the hurnlujc, and a denree of 
prpMHure eould Boon he reached at which the inattaalne 
would la' tom oiicii and the ehlp more or less wrecked. 

In the caw of Hniall-urmn ammunition, however, 
where the powder In seimnitix] into the amall quanfUy 
^•<mtallle(^ in each cnrtrldiio, tlierc la no IWftalhlllty of 
Biieh a InmiiiiB In niaaN TIiIn won jiroved in the exiierl- 
uienlB carried on hj the tVlncheater Arms OoiupHtiy and 
HnhH<Nim'nf],\ reiwated by Ool IHinn in teats of oven 
^crealer Hiwerlty. 

Ill the comiiany’s teat the caaoB of cartrldBca contalii- 
liiK Miaokelti'iN powder were droti|ic<l 25 feet onto an Iron 
fiiMir, mill In the ensw' of tlio test made by t'ol. l>unn 
for the Sliainilionl InNiiwtton Seniee. the lioxes were 
NUhJecteal to a full of 50 feet. The iwrtlcularH of the 
coinpaiU N test are (jlven ta'iieath the reMiH*ctlve photo- 
(jraphs in the HhootliiB teat made In Col I>uiin a case 
of li-'-fCHBe Itepeatcr loadeil paper allot sheila, loaded 
with 21 Kralna of Infalllhle ainokeleas powder, were 
(lacked in a case, the cartrldtcea horltsontal and iteriicn- 
dicnlar to the (uttli of the hullet« Three shots were 
fired, .\fter the first and second shots, no amoke laauixl 
from lilt' box, and ujiiwreiitly there was no ignition 
'J'he third shot was followed b> a slight amount of 
-smoke laauitig from the bullet hole, and In ii short time 
amoke Isanixl from the top of the box Only two of the 
cni fridges were Ignited 

In the Ooverinnent burning teat. Reiieatcr siuokefcss 
[Hiwder loaded paia-r aliella and Niiblack black powder 
loaded imra'r shells were (iluced ou an Iron grating ami 
a (tile of wisid saturateil with kerosene waa plut'ed lie- 
neath the grating and .set nllre In twelve minutes’ time 
there was a (siiiiilng of the cartridges, which explodoil 
Individually with n rtrecmcker effect Col luinii's re- 
(lort statoa. “There was nothing ait|iroHchlng a (lowder 
explosion The test Indicates that larger quan¬ 

tities (if the same kind of ammunition might he liurued 
without causing ant destructive explosion" \s a re- 
stiit of Col 1 Minn’s leixirt, the Supenising liisiioctor 
Oeiieral Issued tile following circular letter to the 
I lilted Slates sufs'rvlsliig and local liis|iecloiM, the chief 
olt1c<>rs of customs and others concorrieti 

“The tests of the liiuidlliig of small-arms ammunition 
and the rough usage to which It may lie subjected with¬ 
out risk of danger from lire or explosion, having lieeti 
wlfuess<sl hv leiiresentatlvps of this dermrtment, you 
are iidilsixl that the lesults of tht-se tests Justify, lie- 
yond doubt, the coiiclusloii that small-nnus amiuuulllou 
mat la* transported without restriction ou steamers 
carrying passengers, and that It need not lie confined to 
the magazine of the vessel as lieretofore required.” 

Strategic Moves of the War 

By Our Military Expert 

I TM.Y'S eiilrnriee Into the war overshadows all other 
rwent events .ind si>ectilatloti Is plentiful ns to the 
effect tills will have, not onU on the developments of 
the Immediate future, hut also oil the final outC'une of 
the war Aiiothtr arc has been added to the ring of fire 
gradiiallv clo«liig about the (Ji-rmaiis, and If the Balkan 
Stales should now see 111 to follow the exumlile of Italy, 
the circle would be nearly comiilele If the Oermans 
had only to eoiisldei the meaMires they must take to 
ni»s>t this new hoide, “o Minhleiilv thrown Info the fray 
against them, Ihev vvonid have (irohlem enough to oc- 
cu(iy them indelintlelv , but lliev must also make ar- 
ratigemeiits for the liiumsllate reiilaeement of the aup- 
[ilies of all kinds they b,i>e Issmi receiving from and 
througli Italy This dooi Is tiovv closed lo them, and 
with a formidable eneiuv to face, their suppily of war 
materials must Is* aiqirfslablv inen-ased at the game 
time that one of their soiirees of siipidy Is cut off A 
liearf stouter thau that of a Cerman might quail before 
sucli HU chormoua task 

The tiennaus (irohahl.v weie not surprised by this de¬ 
cision of Italy, and no doubt tliey have made such 
prt'iuirntlons as they could, dining the closing period of 
the iiegotlatlons at Home, to meet the advance of the 
U.illaii aini.v should war lie Ifnlv’s final decision To 
vvliat extent they liave lieen alile to do this the event* 
of the next few, weeks vv-tll show (ierman system and 
organization, not only In mlHtar.v but in civil affairs as 
well, are admlttisllv [verfecM and cii|ialile of aecompUah- 
ing niar^h in great enicrBt?ncles; but there mnat be « 
limit lieyoud which they cannot go, is the advent of 
Italy to be the additional burdeo t^t will etart the 
Teuton giant to tott^lng and finally bring about tlte 
faU? 




Them bad not been « ttaw shie# the open 
of the war when the Teutona* otar otooa a« high a» Jwt 
before lUlT* doolorhUon of war on Atwtrla. WWle 
holding the AlUea wtth laifancci*# on the OSont 

In France and BeUgloin, with aomc inobaWltty -«f -tlw 
game oooditlona of otahMAte bolng developed ^lonyi t^ta 
Dardtmellea, they wore carrying everythkig hefow th«a. 
In their ^yeotacolar and wonderfully aueceeoftri drtvo 




A oie of 600 “tiMder'* unokelets powder ehelU, reft]- 
Uriy loaded «»d packed, itmck s Wow by a IgSOO-ponod 
drop hammer allowed to foil two feet. The entire column 
of ebetls was crowded together about !t% lochee, sbort- 
eolng each slieJI nearly half on Inch As ts seen. tb« anvil 
waa forced up throufb one end of the cose, the top and 
bottom split elf, and the nbelle rompreosod, hot none of 
them exploded. This tv the severest of severe teats of 
the effect of general shock to n cooe ef shells or oro- 
munltloD 



A case of 600 “Repeater” smokeleos powder sheila, rsgu- 
larly loaded and packed, subjected to Are and heat from 
a ges blowpipe As Is shown In the picture, the side of 
the case Is burned tbroUfh and Imdly charred The ex¬ 
pert conducting the test stood close enough to the haratag 
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Thls picture shows the ease OTter the flatse w«* toned 
off. When the Uowpltw was Umud off, the are U tbs 
case went out sftot a Itttle, ItloAtnitlDg that oonauaitlea 
wUl not centtnuf to honi hy Itsslf. As Is staowa tqr the,WO* 
pesrance of the cose and eontsots, there was no gasawt 
flsplosion of the shells, tho ewe repololag Intact, exoeia 
that part of It destroyed hy the dosie. 

Severe tcirte by abedi wHi i^e t« tiMi a«gill- 
onaa onouiaitiM wtU i ‘ 


Bgalnat the HnMdane In Oalkia. TtaHi imtoMilr wBI 
rank ae the ffreateot f^ottJe of the data, M Jwn** 

nted by the oniabec of ntea ebgofod flte geMilta 
obtolaad. We mmf or nay net betteve tlw tthC 

have tmOuA tw of )wadi«4t ol 

mm m H 

fliou loaoet have bean tfenMMM* 111 hiac M 


tory after another and brltqle ItbiNiC 

If Oemony and Anotria hce' ^ l^itt by 

the tsonpbrafy advantago folhed twie thi9;IMpial|iijte|hey 
muet feUow up their aneceoi b 3 > fntflhM 
in soeb Htrenglh that victocloe wftt «Mih^.^er 

Even without itnly to be reckooed thfeli 
been a iiti]tiendttU]| tasdt, but ft 

idble In face of the noeoMlty of pedtbty d fKs^iJMiVgitid 
waU-equIpped arwiy on the IteMatt froittlo*. ^'Vmtuir 
RaMione nor Teuton* have been aWe to advMWR iilirlnto 
the tetrttoty of the other. When tWy vtKm flto h^le 
frontier they Itod the nrllMuda hwe to tWIy Itttog i ilni> 
pHee, arnnunttloa and retufUreetoerSto cowmA 
to the front and wounded oannot be eeat to thC rear 
with as much speed aa when ou fidendly ttoIL Unee of 
communlcatton are longer and in greater daiiger, nnfl 
undefended flanka of the army are left iUnglsg In the 
air, invlHng attack. Oermany. Home awntbu ago, was 
able to advance vlcforiouidy on Warsaw, outll Iiiado- 
quate raltrnadH In Poland and an oveoeattended fighting 
line gare Rasala. with Increaeed railroad facltltW the 
advantage ahe seeded to drive the Invader boCk. Ressla 
recently fonght her way to the crewti the Oarpathlan 
Mountalna and pauaed to gather her atreufth flop a fur 
ther advatwie: but this was a alow ptwoeaa, aM beh’ix' 
It waa conapleted the (hvrmaiM and Aoetrlana, taking 
advantage of the admirable tiyatem of rattnwda whhin 
their own bordoro. were able lo conoentrato a vaat drlv 
Ing force at the exposed portion of th* Rnortan lliH*. 
and proceeded to march through QatWto, rwllfaig ni> a 
part of the Buaelan army and comptUlnS the abandon 
ment of the Oorpatbian position. 

Now the Qennans, in tbetr turn, are eoafTanted by 
the same danger. Again suecem ntay be hot th* preludo 
to defeat. The force of the Oenaan blow appeave to Im* 
about spent. Before the blow can he repeotod sew en¬ 
ergy mast be accumnlated throngb the aoqvMtlnn of 
relnforeeaseota and large qtwnfitlea of aiipidlM and am- 
mnnttlon. Rnwila should be the Hirst to reeovnr. Au.v 
day we may hear of tbc advonee of new Biwglan forct>s 
from the north agalnat what apfwara to be Itie Mpoacd 
portion of the Uennon Hoe. In no preelalw eampalfcu 
have the Teutons bad so large a otoke to pMy lot, and 
succeea In other tbentera proluihly wB) be regarded by 
them AS of minor ImportaBoe ao long as there to doubt 
of their ablllt.v to bold the territory they have wreatwl 
from Rosata. 

The easft to likely to contkine to be the main theater 
of the war for some time to oome. Viewed v«ry broadlj. 
there have been two main ptwoM of the war to date 
It BeeaM to he well eotabllahed that the plan of the Oer- 
jBona at the outset was to crush Franee beflsto the mon* 
slowly moving Rwwtia could uaUUse her mg sacs. They 
failed to do this. In the meantime the iwaiaae of the 
advancing Rmwlatw Increaasd until, becatme of this and 
other Important cnudltloiia, the east hecanm the main 
field of operathhui. If the Uernniui ore to Win, their 
superior leadership to the main faetor they poao ew with 
which to more than offoet the voperlor anniheya and 
other sdvaateges of the AlMea. Ho Inqiortant tlM they 
deem thto to the opening at the war, that they dW not 
heeltato to go to the extrmne of violating the itetftraHty 
of Bdghnn In order to gat the room u aet n a a ty flop the 
empteyamit wC their annW In a way that wooM make 
that hmderchlp efftwiiiva. When the waotem t)lM be¬ 
came oonttoiKma, from the swt to Swltoeri«ttd,’^«ar- 
fkre there wag redoeed to Bt«g» i q wwr a tt toB B, tM.«dpor- 
tunlty for foR exetelm of a^^eitor Igadeygl^ 4to«p- 
paared. lo thp eoat eondRtong are dlflhlttiiht. ' w 
dtotanoes am go gnat oa to fumtoh atofite isMiHt tor 
atratofle coattohUtoM of voot »n»i*h«« 'Dt toM, «nd 
thdr mnpkiyuHiut In gemrdotoee wtfh the, lurlt^Si^ 
evfllviad hr tiw Oetman <l«b«tal BtaA* < Tlto.f|l«|g*(tne 
Uslm totwogtsntor in thto tHogg t>f l ag < tof i lh to giit»iyalht 
totoe viotoHegof Ten htoRlih,d^|PNat4HA»llt ^fito 
wsto. toiTChgtahttRtotheto'dgdaig. > 

The 'gdvwijt'rtf Italy .thoy etogwfl to 

woihM fit#'ottleiMdv*'^ Ihyt- ’eagi^'vggiiif'iwtt 

mr theaMftiflW'kigt Btotui^' '' 

totitm ''IN -iiaflspiUiM’" 

. vtoNii 'to# ft^gwiy 










will be #We to 
wf«t aecemry to 
tmsi what it waa 

!||^ jWfcWji, im a» *mt lymtcmte 4ttve 

itfM vd^iMlitMMl IB the wwapture. on 
of Pnemfsl. 
the riofcorr wm 
ktt4 atotowiltton poe- 
a * W^ ^ ibe Vi^tnt^kW A«Hlir»-Qetnan foroea. The 
«iehU tqotot lOfttw eapfure of Pnevyat dcfl- 
iU«^.|it*bw Oat tiiM» a»atiMa tvn» wOMDed froai lack 
of i «ad, 1B the ^Mesoe of any oontradle- 

toj^ ttlla tttwk b* acCBptod M tt»e troth, How 

«iur IW «l*aid»l the lWBjto«tc anny can cimtUioe Its 
Cdvfnae. WM!h«!3(e4, to a mattet of pore couiectore. 
ThMw le «o tnMoBoe that ftaiwia Uch» to men, and if 
Htka Mb ttoft the needed eoppllee of matertat to the 
ftwok, ^ swy aoeoeed to etammlng the tide of torn- 
aid^ acMeirbew hetdwoi Praeiqyal and Lemberc. In 
any WjM thla Cfeat victory la bound to have a profoond 
flffed; «90n the whole altuatlon; and If the Oermaits 
atnxfld he coatent to dig themselveB to and hold the 
Jteeaian Unw on the pmwnt front, it U coneelvahlc 
that (hiep tttay be ahUt to detach conatderable forcee to 
meet the which haa been develwod by the cn- 
tranee Itnly Into the war. 

1rh« Gera «f TypltM Fever 

T yPMltH fever baa alace tb* Pektpomtealan war at 
leaet, been trtlirtUof cemiMiiton to Uars; ami Ita 
raricMlui nnmoa-Hflaitttoe, ideffe, camp, putrid fever—have 
weB hwHmted the relatlonahlp. Au adequate bbttory of 
tbla teteetton would be the htatory of Kurt»i>e aluoe 
(.,%8iriaB V, to to no further back. With Ita congeuere— 
amiUHtox, etiolera, ptagne, typhoid—typhus has raodiaed 
the oonrue of amat wata. baa Indeed abruptly ended 
eoaiu werv. The Wideepread Nap<deooie eaminlgua 
served to dleMndpate typhus throuahout Rtimtie; and 
now, n oentury aftor, the tike pandemic condltlMi is liable 
te ohtnto. And only by the iiroved ahlllty and vigilance 
of onr coast quaraiittne authorities are wp awured of 
being a|i«red “vlaitattofw'’ of this postUoDoe 
Tbla tyi^ina la a aith (Haeaae, transmitted by the 
lonaeV Wte, and only that way. HrlH’s dlseast*. of which 
more pMsently. la a mild form of typh^m; ami our 
AmeHoin tahurdlllo, which owr American jdjyslclan 
Klchetta wna martyred to atudylng, Is "the thing Itself ” 
The tyidraa mortality toi espedally high among mili¬ 
tary aurgeona—it baa been 60 per cent; and Indeed, ui) 
to May let laat above two hundred doctors and nurses 
hare lUed to SerMa fighting this so indifferent ally to 
any and every foe—^la slayer of non-combatant and 
soIAery alike, far more destructive than any onlnance 
The only Idfectire means thus far haa been to eradicate 
the tuuae; which, to the drcuroatancea now obtaining 
In many parts of Burope, la a procedure as available as 
was awoeptog the Augean stables. 8o tlwt now, more 
than ever before In history, to the need of some aucli 
pruphytactfo agntost typhus as has been so snccessfnl 
against smallpox and tyidtokl, as has been successful 
to consMerable degtos against cholera and the plague 
And, indeed, the Messed boon would seem to Ite forth- 
oeadug at this, the psychological moment 
In the pathological laboratory of Mount Sltisl Hoh- 
idtoi, to New Torii dty, Hr, Harry Plots, a pliyslclan 
not y«t tweuty'ftve years oM, laolUted from the blood of 
BrilTs dlsnme •Ufiterem a rododtaped (laclllary vege- 
taWe) pataulto which r>r. Wllllam H, Welch has named 
the itoeftow IpphM imntkmatii*. This germ when 
ant taotatod is auaetobte (unable to exist In the pres- 
eaosuf okyfau) i but after a time it can be grown aero- 
bhhcatly (to the pre^ee of air). U is pleomorphic 
(wetntmdty tu vniious dtatlpot forms)i 0® to I-®** 
n toug and to fageadto one fifth to three fifths its 
i add-fost, It has ao capsule, and polar 
a In It At the time of this 
dttMtottfy ^ Balkan wav was sendW ovpr plenty of 
*ulialij|dti UDltwi «at«lal”j and Dr. O’Oooneil. the 
Bt fi to to to u ntt «ia Port uf Slsw Tork, allowed Hr, Plott 
th turn Uund turn aueh imthmto; and tbrnw apeclmena 
ik hfceiltoa gut frem the BUM'S dlssasU Sirfterers. 

war* then made by Dr, 
pfe(^,;«4^dtobto»«agw,,^^ They 

' autlin hf’ «|gbt^4aaes of typhus fover; and 
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tj3*ns. tha veai, the virulent form being msulfest in 
that epidemic now ravaging HerUa. 

These findings Dr. Plot* reported In the Journal of 
the 4murt«to JPodfcol .isiuKtorton of May ICth, Iflli. 
and on (he evening pf April 14th last, licfore th** Putho- 
logleal Society of New York and to the applauac sod 
most hearty congcatulattons of many eminent physlciaus 
and sdetttlstB, Dr. Plots aunouncod not only the dis¬ 
covery of the germ of typhua, but alao that this dis¬ 
covery has resulted to the perfecting of a preventive 
serum. It to, of course, tmt early to be certatn of Its 
efficacy; however, many pfayaicians going to Serbia to 
fight typhus have had themselves inoculated with It, 
thus cvlnctug their faith to It 


The Current Supplement 

W HAT new diseoverlen are possible In the nctunl 
state of scleDCe, which would be most (b-sir- 
ablc, are qneetloiu that arc considered In the current 
Issue of the ScitirTmc Amuican SurrucMKaT, No 2fl5N, 
for June 12th, 1018, and the opinions of a large num¬ 
ber of noted scientists are given The substitution of 
electric for steam power on ratIroadH to a sublect that 
to being discussed with Increasing fre<iuency, and froju 
the number of new electrifications that are being made 
tlwre appears no doubt but that this matter to sure to 
to- of more vital Importance, and In the not distant fu¬ 
ture. than possibly over-conservathe railroad men hine 
ticknowlodged. In tbla Issue to an lllustrate<l descrli>- 
llon of the electrical equipment of a difficult section 
of the Norfolk & Western road that has Just been put 
Into operation, ami to successfully bandlliig heavy ton- 
iiago on mountain grades and exissdlilng traffic gen 
erally. Another finely illustrated article of general In¬ 
terest to the story of the nlglit illiiminutlon of the Pun 
Parific Hxpoaltlon, which to a triumph of the electrical 
lllnminatlng engineer, and a marvellous demonsiration 
of modern lighting methods Klecirometallurgt gUes 
an Interestbig summary of electrolytic metliods of cv- 
tracthig various metals and of purifj'lng them I'lie 
fnnmcoite has atlractetl so much attention of late, both 
on acctmiit of its applications to the aeroplane, and its 
use tn directing the deadly under eater lorisslo, that 
many are desirous of learning how It works M<jst de- 
scrlidlons t»f the action of the g\rosco|»e aie so tech¬ 
nical that thev are qiilte difficult to understand, es|K- 
dally as the adloii to a sulitle <me Prof Newkirk of 
the I ntoeralty of Minnesota gbes us the to-st and sim¬ 
plest explanation that has Is-en puhllslnsi, and llhis 
tratea it by excelleiil sketches Tides in the Karth's 
Crust to a vabiohle e«mtriliutioii for the g(M)loglst that 
win be apitredated liy students of sclem-e There to an 
inlerestliig article on the Time .Sjsteni of the Cultetl 
Staltw, os well as a turlety of other useful and read¬ 
able matter. 


A SobaMulne Sunk by » Zeppeliii 

By C. Dienatbach 

T he first idtchtsl battle has recently Iteen fought 
to-tween shiljs of the sea and of the air, resulting In 
the annihilation of a Hrltlsli sabmarlim hy a Eeppelln 
toimb. This fact st-ems so striking that an attempt to 
analyse the lesson taught hy this exporienci>, isolated as 
It to, may be worth making It to well known that Hrlt- 
Isli submarines are s[K*clally arrneil with nntl-aln-raft 
gtins, Which disappear In a recosa when the vessel dives, 
but which are of fairly heavy caliber (among their 
clam) and <«i>alde of firing at a steep angle 
While the ICugItoh underwater craft generally have 
not yet shown much activity very far from repair shojis, 
their empioymeat as anti-aircraft patrola would seem a 
very fltttog taok. Their speed to of course hopelessly 
Inferior to a ZeppeUii’a, but so to that of the fastest 
cruiser relattvety. But. aa In the famous story of the 
race between the hare and the hedgehog, the submarines 
might anddenly emerge Into conapicuouanesa Just at the 
goal of the race. The Sieppella must Indeed have been 
caught exactly tOce the hSre, for voluntarily It w-ould 
hardly have accepted a fight at such tremendous odds 
A submarine flotlUa'a mmieroua high angle guns are 
not so very much smaller than those of a battleship 
yet the target offered by the single submarine to so hoi>e- 
leaely tiny that the Stoppelln’s escape after sinking one 
of her foes with a Ixmib appears nothing short of mar¬ 
velous, If we recall the difficulty of dropping bombs with 
prectolon and the accuracy of high angle fire so far 
dsperlenced. 14Mp luck most have played the principal 
pert In the eoeotmter. There would remain Just this 
explanathm, that the aSeppMln’a speed (with the wind) 
took her •xtiumMy quickly Into the conical apace 
dlrhctJy ovbrtaad that Is not yet swept efficiently by 
blah ttigle fire; and that th# aUTenU bombs mentioned 
tet the rt^ort were drwped in such quick micceoslon an 
to Mfoet aw mleealOttUHon apreO and height by 
their beegtHwiBg." Naverthetoee. if a tiny submarine 
Wlto aqnaiwlrltlt A bomb, the same might mtioh mere 
H ltoj i y MnNAriiiafiffitmal dreadnought (and that bomb 
tosy waifin * t4«>t wWch D hardly better dstonded 
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(Eorrrapottii^nrp 

Ll’he edttom an not 11npon/ith/c [m ntatemi itln iiiadc 
in the cortritpimdcnec (olunni Anonymoun (ot/inniiu- 
lalions cannot he comiden d, hut the names o] tone- 
spondents teill ht wilhhtld xehtn sti th surd | 

Compulaory Licensea and Working Clause 

To the Editor of the Suentific Auebii an 

Samuel H. Dale, In hto letter imliltolieil in \(iur issue 
of April l!4th, docs little to irnimlr the urguriieiit of 
Commissioner of I’liteiits lOwiin; ngiiinst loininilsoiy 
license and eoniiiulsorj working of jiatcnts 

Mr Dale adopls it eiirlous course of reHsonliik' 

"The lirltlsh working diiuM- of 11KI7," he dei'Jjires, 
"i-nuscd an Iniinisllate di-veUiiiiiu iit of Tiiiniufin luring 
which had prevlonslj been ronduaed In foicdgii . oun- 
trles” "But this to hot the model," Mr Dale hasteiis 
to assure us, ' w hb li \ve ought to follow " 'AdiiH'utis 
of a Working cluiise," he deelaies, ‘are not uiglng Ilic 
ndoptlou of the iiroilslons ot the Ililtlsti piileut system " 
What then are they adi (s-allng'' Mr Dale u-plli-s 
"They arc advocattiig Ibe adoption of an effei-the work 
ing clause lii the United .States law " But wdiiit the 
terms of this shall la-, In what way It sUidl Improu- 
upon tlic British law and H[)es-l(lcHlly Just what It Is, 
Mr. Dale does not state 

There to always n sure, quick and Infallible test to 
apply to eiithuslusls with Icgtolathc pnqiosals, and that 
to to coiniad them to phrase In sjits'ifle language Ju.st 
111*’ law- they want If their bh-as Iniie merit, they 
remllty slan 1 the test If tlie.v bn k meiit, the iirisas,s 
of tiylng to satisfy the test Is alums edu<atl\e to the 
(omiimidtj and soim-tlmes esja'i lallj educative to the 
enthusiast reihaiw, ir Mr Dale will miimilnl him¬ 
self with the Hteratun- whleh has nlread} HC<-umulat(sl 
U1K)I1 this subject Mild lead all tin- bearings wbbb have 
to-cn held duilng the iinst few \eais li\ tin- House 1 *h(- 
ent Comniittee, he would sis- the answer not only to 
all the questions w hit li he now raises, hut to many 
other questions w'hleh ninih moie liidusfilous students 
of the iirolilem liine ratoeil 

Mr Dale's quotation from the its ent sisss li of the 
pli-sldent of the Brlllsli Boaid of Tiude to strangely 
nilsdesci Ibis) by Mr Dale as showing tlial the Bilttoh 
working clause will work In the future" In fact, the 
pas-sage qiioti-d to from the stati-inent of the Bi'lll.sh 
ginernment regarding Its lailliy In ri-H|itst of (Ji-rmiin 
liateuts whli-h, like other (It-rman inoia-itv eomliig with¬ 
in the loiitrul of the llrlltoh autlitii Itli-s upon the out 
hrenk of the war, have laa-ii laid hold of hy the giaern- 
nieiit to abide the li-rmlnation of boslillin-s ,\lr Dale'> 
nal%e asKumpllon that wbiit (ireat Britain is now do¬ 
ing to the lii-iMS'iU of the eneiiili-s with whom shi- to at 
war i-iin afford a wholesome jirei isli iil foi what tln- 
Hnlteil .'tfati-s sliould do with the pruia-rti of foielgners 
with whom we are imt at war is, perhaps, the stningest 
delusion that lia- whole iom|)iitooiy Ibeiise demi-nlla 
hjis yet iirialiieed 

What ri-lHlloii Ml Dale to-ars to the ti-\tile industry, 
for whiih he im-MUmes to s|a>ak, to mU dtoelosed In his 
letter To the eredlt of this induslri il should be said 
that Instead of sis-Kliig lellef In the will o'lbi-wlsp of 
lomimlsory Ib-eiise or lompntoory winking of |iat(-iils. 
It to eiMiia-ntruting Us attention upon larllf iirobH-llon 
Hgalnst "dumiiliig' wbleli to bareto iillinlisl lo bi Mr 
Dale aa one of the "olber faetors" iniol\i-d in this (irob- 
lem Tile lii-arlngs lii-fore Hie Honse I’.ileiil ('oiiiinUtis- 
last winter at whiih n-pri-sentaliM-s nl Hii- U-Ntile 
Industries aiqiearial, and the n-i i-nt report of Ihe .^lis-- 
retary of Commerce on Hie diestuff sifiinllon, sia-ui to 
Indicate Hint the mon- res|Minslhli- b-adi-rs of opinion 
iiiaai this HubJ(s-t are laboring umJi-r no sm-b mtotsai 
ceptlons as opiirotis Mr Dale J N V 

New 'Vork, N Y 

The Superheated Steam Unit 

To the ICdltor of the SUtFNTim Amikii in 

In tile Issue of March 27Hi, of Hie s< in^Ttric 

AmebicAN, I think a mtolake has to-m m.ide on imgi- 
2b0 .Sec third cotuinn. lest No .7 The senteni-e which 
begllUi in the Iwentt seeanul Urn- from Hu- top la as 
follows 

"The double sulK-rhent feature uiilM-ars also In ihto 
locomobile, and as teslisl b\ the exisislHon judges It 
gave N 70 pounds of coal and 1 02 tamnito of steam jier 
brake borse-power on a suia-rln-at of Oil) di-g I’lthr " 
This statement might Ik- tery mlsleudliig to the un¬ 
initiated Mr Miller's article to laith Inler.'sHng and 
Inatructlve, but It seems cerlain lo me that the words 
“coal” and “steam" have toa-n traiisiM)m>d I liave ac¬ 
cepted the information with this assumption 

Jersey City, N. J A I. Tihirston, ME, EE 


Th# “ItocMveU,” Pe#ry'9 Arctio aliip, haa been Re¬ 
quired by the U. 8 . Bureau ot I'isheries and is to be used 
in conatotion 'with the work of that bureau in Alaskan 
waters. She was buflt expressly for Arotio service in 1906. 
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DitpkcMMt. S2,000 ton* S»Ma. 23 kDoti CmmK TblrtMB ISHnch. iighttm 4.7-faioli. Bail. eH.iDdi. 
Dr«*<lnoiicht “Gailio C«aare.'* Fire ffaipe in this dsss. 


The Italian Navy 

The First Navy to Set Afloat Ships Combining High Speed With Heavy Guns 


A LTHOtlGH the ItallKii iiu\,v raiiUx an atxlh In 
IKJwer ainonif the leH(lln« navlea of the world, It 1b 
shMtdutely flr«t class In quality and Its prrtonttfl 1b bo- 
llood to iKf llioioujfhly eftlcleiil Italian naval con¬ 
structors have a reiiutatkni for orlKlnullty and skill 
Over a quarter of a century ado the.v launchiKl two re¬ 
markable alilps which were undoubtedly the forcruiinerH 
of the modern hatllc-crulser They were known as the 
"Italia” and "Irf'iwnto " They had the then unprece¬ 
dented diaplaceincut of 14,400 tons and the then un¬ 
rivaled speed for heavy-dunned ships of over elshteeu 
knots Each carried four 17-lnch 100-ton breech-load- 
tng guns, and the bases of the smokestacks and the 
malti iMittery were protected by armor of from Id to 19 
Inches In thickness A quarter of a century later It 
was that distinguished Itullnn ninal ofllcer, Cuuibertl, 
who made the earliest, or one of the earliest, plans 
for a dreadnought battleship of large dlsplaceinent. 
carrying iiii nnuanicnt exolusivclv of big guns 
C o m m e n <1n g with 
the most lin[)ortant class of 
ships the dreadnought, we 
find that Italy eoinplefed, 

In 101-, her first dread¬ 
nought the ‘iHinte All 
ghlerl a sill), of 1N,r)(HI 
tons, designed fur a si>eed 


ships, of n Hi)eed of U.'l knots and of 22,000 tons dls 
placement, are remarkable ns being the first dread¬ 
noughts to mount more than a duaen heavy guns, the 
main armament consisting of thirteen 40-callber 12-lncb 
guns, all mounted on the center line, as follows: For¬ 
ward la n thrt'e-guii turret, astern of which and firing 
above Its root Is a two-gun turret Amldahlpa between 
the two smokestacks Is a three-gun turret, and aft are 
res(>ectlvely, a two-gun turret and three-gun turret, the 
former firing above the roof of the latter The belt and 
main gun jswillon armor la. reei)ectlvely, 9% Inches and 
9% Inches In thickness 

Italy is also generally credited with having com¬ 
pleted two other ships of this class, the “Calo DuUlo" 
and the "Andrea I>orla ” if the two last-named ships 
are comi>leted, and It is probable that they are, Italy 
fKissesses a homogeneous squadron of six dreadnoughts, 
ei»mblnlng great offensive power with high speed. Well 
liandled and properly fought, tiiey should be capable of 


of 2.) kiid 
Inch to ei 
4 7-lnch 


r\liig a 
■Ive I'J 


I four 


gun liirrels, all on llie ecu 
tor line. The iirnior pm- 
Irs’tlon In this, as In all 
Italian dreadnoughts, is 
rather light, consisting of 
a p-fx. Inch Is’lt and a 9- In 
PUj Inch protection for the 
main batteries 

In 1P11 the three dreed 
noughts, ' (^1 n t e dl Ou- 
vour," '‘(Julllo ('canre” ami 
"Leonardo da Vliicl," were 
added to the Meet. These 



overwhelming the four Austrian dreadnoughts of tb» 
"Vlrlbua I'nltls” class. 

Italy has laid down and Is doubtless now puidilng 
along to completion with all her available forces a ctaaa 
of four 26-kDot battleships of the "Queen Rllgabetta" 
class The first Of theee, the “Christopher Colombo." 
gives her name to the class. They are to he of 80,000 
tons and 26 knots upeed, and the battery will eonalat of 
(fight 15-Uicb and sixteen fi-inch guns, rartlcnlara as to 
the armor protection bars not been made public. 

The Italian navy dUfers from any other in reopect of 
Its pre-dreadnought battleships; for the limited slae. 
rather light armor protection, and comparatively light 
gnn-flre of theee ships would seem to place them more 
in the class of the armored cruisers than of the pee- 
dreadnonght batUeirittp. Most Important of these ate 
the four sblpe of the “Han Olorglo” and "Pisa” daasea, 
veeeels of about 10,000 tons and 23 to 24 knota, pro¬ 
tected with H Inches of armor on the belt and mala gun 
poattlona, and oarrylitg 
four 10-lnch and eight 7,S- 
Inch guns, all mounted in 
two-gun turrets. Theae 


in 1900 and 1910. Tlt«r 
could hardly stand up 
against the tbres seBtl« 
dreadnouifbts of tha "Faa- 
dlnand" claas in th«.A«i|r 
trian nary, whkb eargy 
four 12-inch and «ldht 
tneb guns, but they Wculd 
be a good aateb for the 
three sbl|M of the "XAfl" 
eiasB. Which nKWttt dohr 
9i4-liieh and tveita TiddMlk 
fono. 

Newt in pednt bt 

the italiaa miy am thg 
tbt«e 

irtt 'battMdlildd,.-- ii 

,, 4ri») -dl- 


■.tWr»lg4ariii.«iMB«g«.7fieflh. i 
Dreadaeught "Dairie JkBtbkai** 
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^ tlw 'iAdlH^ vJwrfM pw- 

UMikjll 8 I**®** 

4«lt« 4P>e «bljM 

" iB VM-mH. PtfMding 

S jmM eomptetsa to MO* waee th« 
toan" aito ttke "Baglu Mar¬ 
ik,’' *t 19,800 toiw wW SB knoia. 
■Hirabtof tour U-lnCb aaO.-vtsto S-liuAi 
inHl. ItMtoeto* by a 04iuto Mt tuM 9 


Id iwn Uto Italteoa torttt five armored 
cnitoeto of a type wWcb foaiul Its way 
' tate tetoar nariM beaMtee tbeli- owd, Tbey 
axe toadl^ dlsdngaMiable by toetr poh- 
aetototi of a Htoifie wBlUry maat plaoed 
antditoipa and cantralty tMfiween tbe two 
anokeetacke. The ftr«t of tbeae, the “fit. 
Boo” and the "FlUbeeto,” completed to 
IfiOl, are of 0,800 tona aod W knota, and 
they ttotmt four lOAmto in t«rret«, eight 
e-lDCh to « oODtral battery, and eight 4.7- 
iMh behind ablelds. Tbey are protected 
by a belt of 09i-toch nickel steel, with the 
name tbickneea on the barbetteo. The 
othot three, "OarlbaWl," “Vareae" and 
“Franceaco rermoclo,” of 7,400 tons, 
carry one lO-tocb and two K-lnch auus, 
and have 6 Inches of armor on the belt 
and bow decks. 

Of older armored ships built between 
1887 and 1801, Italy has throe battleships 
of the “Re Umberto” dans, of 18,260 tons, 
mounting fcnr old Idfi-lncb, sir old-tyjie 
e-ineh, and sixteen 4.7-tooh guns. They 
are good only for coast defense or the 
bombardment of coast fortlilcatiouB, such 
as ia betog done by the other armored 
ships of the Allies at the Dardanelles 

The “Carlo Alberto" and "Vettor Pl- 


sanl," ccmipleted some sixteen years ago, 
are armored cruisers of 6,800 tons, mount- 
tog twelve 6-lnch and six 4 7-lnch gnna 
Their preeimt speed is about IH knots 
Of fast sconts, Italy possosses four of 
about 9,600 tons and 28 knots speed, carry¬ 
ing a main armament of six A7-lnch guns. 
She has eight or ten light cruisers vary¬ 
ing to dlsplaoement from 2.200 tons to 
8300 tons, and to speed from IS to 23 
knots, Her luvy Includes also half a 
doaen gunboats of from 20 to 28 knots 


The d«'8trnyor fleet of the Italians la 
first-class In quality and It Is l)elleved (o 
be ver3' capably bandied. Built and bnlld- 
tog, it Includes about fifty veneels varylug 
to size from 300 to 1,600 tons, and In 
speed from 28 to 82 knots. The l,60O-tou 
resaels are under construction, as are also 
three of 1,000 tons and ten of 770 tons 
Of mine layers, Italy iwweeses three ves¬ 
sels of 860 tons and 20 knots speed 

The Italian sulnnarlno fleet includes 
about a score of vessels completed and, as 
far as la known, about a dozen under con¬ 
struction. The "Argo” class of alwut 800 
tons displacement are credited with a sur¬ 
face speed of 18 knots and an under water 
speed of 14 knots. 

The total strength of the Italian navy in 
officers and men Is about 88,000. 


CUnrifleatioB of Toefanicil 
litcTfitwe 


D BIjROATlDfi from Shout twenty na 
tlonal technical ap^ sdentlflc sorieUes 
met In the ITultad B^iieeclng fiodety 
BvlWlDg, New York, on May Blst, 1016, to 
perfect a permanent organisation for the 
purpoee of pr^todng a elaselflcatlon of 
the Hteratore of applied science which 
might he accepted and adoptod by organl- 
stMiniw generally. 

tWe was a generally expressed opinion 
that such k elasslfiCatton, if properly pre- 


taktod. might svCIl serve as a haals for the 
fiUtig uf- dtol^togB, tor oards to a card 
todex. atifl fw printed todexea; and that 
tlto totUUHan of Csolifllitol perloiUcais 
bOI^ jto tidttohd to prtofe against each 
hncMWtant’ antols the symbol «f the 
pn^setoM to tote gystoto. so that by 
'a fct ia fat tfane gl(«Mtoe a fito might he 
gl«% vr^wonld «<ttthliw to one 
le togldiiay vdth 

tomato ffigett- 




Submarine “G. PnIHno." 



Phlilmssunt. tOU Uins SpMd oa tmt. SO tmOM. Gimu Oiin 4 7-lncb, four S-inch ToniMlo tubM. 2 
Destroyer "Audace." 





11.000 txms. flest*. 23 H knots. Gum; Pour lO-inch. eight 7 O-ioeb Dak. s-Inch 
Pre-dreadnought "Piaa.'* 



D.wtM«Dsot. 10.000 tons SeM*. 34 Imou Csaw Four 10-h>ch. eUtoUA-lnch. Bsh. 8-liicb 
Pre-dreadnought "San Marco." 



Pre-dreadnought “Benedetto Brin.” 



KiiKitieerlng fiooleUw' I,U)rnr\, rend a 
PHIHT oil ‘The riassltlcatloii of Applied 
Seleiiee," in which he nlHh-d that Jii> one 
of the evIsHiiK clasHltlCHtlonH wmh com¬ 
plete mid Miitinfaclory enough (o l>e worthy 
of general adojiUon He oudlneil n plan 
wheretiv a «*ntral offlee could collate all 
the existing clan.sll\ca(lonx. and with the 
help of Ni»eclallHlN In the inrloiia national 
Hoclottea iiitereHted, inlglit eoniplle a gen¬ 
eral hVKteni nhlcli might meet with gen¬ 
eral nce»‘ptaiiec and adoption 

rerinaneiil organl7atloi) wa-. effi^cfed, 
and it was agreed that a hpeclal imllallon 
to iiartlcliiate hy the aiipolidmimt of a 
delegate la- aenl to other nattonal aocletlea 
which might la' IntcrcHlcii in the general 
plan 

The name adojited for this orgaid/atlon 
Ik ''Joint Commlttei' on ('i.iKKiticiitlon of 
Twtinical 1 Jterutnie," ami the temm-rary 
addrcHK of the N.K'retan Mi \V I’t'ntlei. 
Ik '.It WcKi Thirty ninth Slie, t, New York 
cl tv 

Prizes for Discoveries Rclatinf' to 
Alcohol 

T HK HusKlan MlnlKtrv of KInance la 
offering a acrlcH of pri/a'K for linen 
Ilona relating to (he use of altoliol, and 
covering a \arlc<1 Held of iii\ia.tlgn(lon 
The MirloiiH iirlze offerK are a a follow a 
Three prizes of .'ih.dotl, l.’i.lKK), and .'i.lktO 
nihles for a Hjitlafactorv mctlnal of deim- 
tuiiiig alcohol Three lirlzea of tM),lHX>, 
ItO.OOO and Itl.Otifl rnhloR for a new prml 
licl derhial from aleoliol Three iirlzeH of 
rk),0()P, 2(»,(MI0, and .'i.OOtl i utiles for a new 
method of applviiig alcohol to the [ireiia 
rullon of a iirodnct in which II, or Its dc- 
rhalhi'S, constiliile a iiart Tlirta* prizes 
of .'ItiOtlO, 15.(»0P, and I", OIKI riihh-s for 
new methods for the apiillcatlon of alco¬ 
hol in an industry In which tlie spirit, or 
lU dertvatlies, servo ns a transitory dls- 
Kolving agent, or an exlraetlng or prwlpl- 
tallng snhstnnce Four prl'zes of 7.^,dO(l, 
riO.OfK), 30,(KH), and 20,000 nihles for on 
niiparatiiR for ntlll'/ing alcnliol for fe<sllnK 
Internal comhu.atlon engines Foui i>riz<*H 
of 76,000, .TO,000, .30,(KSl, and 20,0(X) ruliles 
for Improvements in apimratus relating 
to utilizing aleoliol, or Its derhatlvi'K, as 
fuel Four prizes of .W,0(H>, 3l),()00, l.'i.OlX), 
and n.tXKt roubles foi apparaiUR for ap¬ 
plying alcohol to llgidliig pnrtsises The 
declarations relating to itiese comiieti- 
llons mnst he flUsl not later than lanuaiy 
1st, 1010. with the Heiiartmcnt of liiias- 
sessed 7'nxes and 8|)lrlt Mono|si!,v tHlav- 
iioe Oupraxleide NcoUladiihh Slsirow 1 
FasenoT ri<slag\ ritel, I’etrograd) it 
may lie noted that a ridilc is dpiivalcnt 
to about 51 cents of onr monev 

A New Bur{tlar-proof Safe 

A ltFt'lCNT reiHirt from the American 
Coiisnl at Ntm'mherg, <Jermnn.\, au- 
iiouncc.s that the fannnis Kriipp Works at 
Fsseii hine discovered n hiirglar-prmif 
safe whlih will "pill all llie burglars to 
Nhnnie " The dlseoverv eoiislsts in the 
pnslnetlon of a sti-el which will wllhstand 
the altacks of the owaceltleiu' tlame, and 
that II will he imposslhle to horn a hole 
throngh the safe with the noetvieiie Hume 
either In tJie time at his disposal or the 
nimnint of acetylene and oxygen whieh the 
burglar could carry lo Ids haHc of opera¬ 
tions 

At a melting lesl it inpilnsl one and 
one ipiarter hours iif hiiining and used up 
17(1 gulloiiH of aeetvlene and 534 gallons 
of owgen to hum a hole I P/10 Inches In 
diameter and 1 4/10 liiehcK dis-p into the 
idate Such an nisTiition did not hum an 
o|S'nlng which would allow the hand to lie 
Inserted 

In order to produce a hole large enough 
to admit the hand, the operation ris)ulres 
sis hours of lime and 2.400 gallons of 
acetylene and 2,t)00 gallons of oxygen, 
This would reoiilre 600 pounds of raw ma¬ 
terial for the burglar’s ois-ratlon Ireaides 
requiring almost the whole night to burn 
Uirough a plate 2 Inches thick 

Tlie steel from which the safe Is ctin- 
structed is so hard that It cannot Is? isired 
and tapped and all sm-ws and rivets must 
be made and cast with the plates 
















594 




The WeattagbooBe Electro-pagwlfc Air Bralie eww ««> AM*®* 


Ml the PenagjivaaU Baft 

By H«ri>eft T. w»a» 




8 to 12 toUw M (icAelemticw, ’ 

ttie prodoctloit Bt «B wtileb ntont fee #«l; iMilwf p\Bkibi^0.' 

dltoliHtoa In « few atemtdi to aUAer to stop the tiwto , toie iMfe 


T he Pennsylvania Kallroad has adopted as standard within a distance ot apiprnii^imtoly 2,600 toet 

wjulimient for all Ita new passenger trains the West- The important adtolMy||l|t\^Bfefet now 0Xtore ||^ ^ 


8 wjulpnient for all Ita new passenger trains the West- The 
Inghouse ele<>trlcally eontroUed air tunke, and the cars Penns 
now In service are being supplied with It as fast as both 1 
clrcnmstances and funds available for snch betterment well a 






How This Important step is being undertaken only 
fter an elalwrate series of tests under actual service 
ondltlons carried on for several months with a com¬ 


plete train of twelve passenger cars and a modem' 
steam hs-oiiiolUe These tests demonstrated conclu¬ 
sively that with the new erjulpment It was (Misslble 
to secure much quicker and more ofTecllve stoi>plng, 
lioth lit casi' of emergency and under ordinary coiuli- 
tlons, as slowing down for a atatlon or reducing speed 
on a down-grade with u corresponding Increase of 
safety and ei oiioru.v In handling traffic Not only were 
tlie adventagCH of the new arrangement demonstrated, 


both to the affaettvaoeoa ^ '«ha bvUm M a srltofel^'«».' 1% 

well as to detoit By the Hr iiiMtot feot ' 

triple valve tuDdanentai to. toe Wettl^rbowto ato fetofeh. ’ Mi|i 'lifeMii ' 

but the entire mechantoal orgaslMtioa mx) aaneeaM^ toe Mtofe to' 

of the various elenmto {mprovemente were made to . ititetrW vfelvea cgwtoto'tolt 


;>dem' the emdaBcy of the braking system as a whole, and also tar ftotilM, only 'toe ctop«toe hi t 


in the automatic and manual control of tlie tonike a 
ateil. this fnuctioD, uaturany, being reudeted mem 


the -vatvea yto{KMAtoft"lli^ 

llm Utetoa atognsts am eoatrertted fe#-toe'fi)l^^to 


ttcult by the Increastiig lengths of trains, But feafom handle lit ettfe^ release or feoMlng |i<ifetokVlfeto,.i^^ ^ 
any such Innovation coold be made on a large scale tt clectroimeaaMtk! emergency appUcatoni 41^' ~afey >fe i |Bcy 
was necesaary that tt aheuld rectdre a complete aud magiMta on «H carastmuMaatototy aiidtolrtaatoMtoM^ 
thorough teat under actoat working condlllous. ’nils etierglae and open toeir «giai!gln^‘toitoet 


I the Peuiislvanla Ballroi^, employing i 


valves, widch. In turn, ijaato ^ 


trab> of twelve steel passenger cars and a modem loco- each aatvesfat vatto 


of data dealing with motive, wefetotog nearly 1,000 tons ansd about 1,000 eney ap^ltcatloil j6X 


of air feet lii length, < 


to atwrato.afii patogmiM ^ 
hi ferikto. If 'toa tobfe'-felM 


a special section of track o 


s ooaduetor's valve. (anMltaily awn In a jmum 


engineers and other exisTte 
of the Wt»Htlnghous«‘ Air 
Brake Comimuy and the 
Pennsylvania Hnltrond. 

Though vnrhHis trials of 
Improvements In air brakes 
and air brake equipment 
have taken place from tlnio 
to time, not since the (iiil- 
tmi-Westlnghouso tests In 
England In IS7S had such 
e-vteiiBlvo and scicritlHi 
brake Investigation b c e n 
made When It Is stattsl 
that the numlsT of these 
brake teats aggregatfsl tlOl, 
and that they extended from 
rebriiury 10th to the end 
of May, their cMout 

and character uiu.v U’ up- 
proelateil, us well as the 
amount of data accniuulat- 
ed for sul>se<pieiit isinsld- 
eratloii in connection with 
almost every phase of the 
air brake problem. These 
results were then dlsi'iissevl 
by the engineers of the 
railroad and In their recom¬ 
mendation the decision to 
Install the Improvisi epulie 
ment was made, and this 
work Is now in iirogress 

That improwl air brake 
(.spilimient is duMlrnhlc in 
the Interest of safety and 



Schematic repreaeatation of electro-paeuaiatic air brake tootalled on a paasangor car. 


, derlvwl from systematic study. In which the Jeraey and Seashore divtokm of the Pcmnsylvanla ayw to dpouad, Ih© firat unlvwagi VBim to bo fey too 

KpiipiKMi With BptH'ini rmultlagAmpta femke 

riMcr ,.n,i r,.,v,r,itT,o- ---preaMUW WW otWOtoO pMU< 

I matleally apd oioite ita 

I etwi^iKy awlteli m tfeit 

1 the etoergeney magaot eja- 

I cult thcougtuKtt too tmto 

I lo enarglaed and aa otootriO 

I eatergencT appUoathm an' 

I all brakes ofetatood. 

The new system, wbtto 
at first examlMtlaa to qalto 
complicated, both fey Itg to* 
rangsoient Of otootliic ooa* 
uectlons and toe anaago* 
ment of valvw and mag- 
nets, securea now toe ap- 
idicatloti of the air hrakm 

Investigation h c e n LLi:—-— — ----- ’- - .— — iii.,..i-... ? J more ({ulckly, also giving 

le'^^iumlwr of 'u.cro Schematic repreaeatation of elactro-pnoum.tic air brake inatallad on a paaaangar car. 

tests aggrcgnteil ttPl, use of a higher pnasure 

it they extended from JhCM0^eBATm ^ ,rhld) may be haid artto* 

ry 10th to the end out dlialimtlon toward toe 

r, their CMout 1 I end of a step, whtlo at too 

laracter uiu.v U’ up- Ift^nr f same time a niore efltotoat 

etl, us well us the f HTt MUmUk- 

t of data accniuulat- [ 111 JJjl Ij tloo of fonudatfoB bcttlw 

sulvswpieiit (sinsid- f ■ W3S^ I T ^*8*08 beefa adnutod 

in connection with - tJL ‘ ft so that both the apidtoatton 

every phase of the L-^ Lt and reteaae of the brakea to 

Ike problem. These cMrwiMirt |— pwltlve and ladiabto 

were then dlsi'usBvl In all Ita op a rat Iona, 

» engineers of the I / XJ The new ayatem, aa atatod, 

il and In their recom- A A A emplcqui two nboei par 

tioii the decision to (11 ll 1 -- -- J L__ wheel which to known mt 

the Improvisi e.|ulie | ll Il f7 '~— - the “clasp brake,” and H 

vas made, and this I / L- ~~ ——11 I I * to artanged to Cftorate so 

^ now in ptegress abtalahtg 

improwl air brake 2 1^ jjjjjjj the maxlmuta en>erg«mcy 

ent is desirable in \\\ bralw cylinder pfwfrare on 

erest of safety and rrlTMfDFSS"^^ “• 

■fflclont oiieratloii Is ImlvV .JtfiTll. J 1 it T1 1 If ' nuB _ Cording to the ottotai teeto, 

by u isinsldcr.itioii ^ O > f tjf. was toorte&ed from eight 

cluiiigc In coiKll- H I ■ rjF secooda wito toe beat p»* 

tloiis Httendliig the develop- xVly/ 1^ -- — vNj ^**** Odlllptneat to 8Jl a«S- 

ment of the- air brake In taapipWd Op* 

the year iwki with a train -- ^ - /dT CA/T _i_ paratua; and when the 

weight of ItKU tons ruiiid.ig ' /to «- t»CA/l ^ 

Bt a sfH-ed of tWI miles |m'I g fUrtfeef fiMtOVe Of ths 

he energy to Is- <iis- Diagram of wiring and eonaecUona for electric eoairol of air ferake. MW syatoai, waa used, thto 

WHS about .tiUHNi could'be dl^ntobod to 22B 

IS and the stopping dlstemv with the a)>plt<«- tern, near Abaecon. 'fbe locomotive and cars are fitted seoaotK The aiectrtc syataai to oontronad from too 

the brakes whs t.isti) fv't In the year 101:1. with the new mechanism, which, In Its most UD(iroved eugincei^ valve withOtU extra tovon or owttdbeg, tfeg 

train weight of ihio tons, running Bt this si>eei1 of form, aside from the prlndpto of ofieratlon coucemed, eieetrlcgi Jbechaatoia being comiectod with the 

's per hour, the energ.v dissipated was 111,000 Involved also the use of two «bues jier wheel aS higher control valve, toe Chuntta beliig arranged WtHUih Ulo 

i.s. almost four times greater than that of the retarding forces could be developed than were p<ie8lble ayatem atoo wotka jatonattoalty lU eaoo et 


Diagram of wiring and eonaeeUoM for electric eoairol of air ferake. 

it>pll<«- tern, near Abeecon. 'fbe locomotive nod cars are fitted eeoim 

r 101 ;t. with the new mechanism, which, In Its most Imtinmtd eugin 

l>eei1 of form, aside from the principle of O|teratlon coucemed, eieeti 

111,000 Involved also the use of two shoes jier wheel as higher contr 

of the retarding forces could be developed than wore p<ie8lble ayatei 


vlth a shoe ou only one aide of the wheel, on account ure along the JtUe, end itiMie reealto a 

if the limits of exceNHive piston travel, of brake aboe appJteatton ef just aa great retarding AltoM' wUk 


of (he same class as that of of the limits of exctvwive piston travel, of brake aboe 
i distance would be l.THO feet wear and distortion tirodoeliig variable results <f( toe elliBttoatloii Of all vtolest alatlt rtrf ffin y - nA 

when It ijassed the l,0(X»-foot utieuualtoed strains to brake, and of Journal aback, ' . , 

all! would have stopiKsi would troubles. With toe o at v i Wga X contrdl a trattt of tweJvfrat^'caito' 

or one and one half times as In the Improvement and perfection of tbe air brake oad tioownotlvn the tiecttohptteitoUtto ^159' 

luid when the brake wtm ap- many elements successtvely have been added uh- per otoit feealtofeg ptorev, eiitop brake yjtMblib pnlUUlBitffl"; 


pcbaniam, while tocreastngly affeettve, brake ahoea, ecfe be atoppedl 


vpilpped with the i 
Is* MtopIK>d In Wkt 
brake It would have 


‘ Ivegluuiug of the Mtop 
ist he dlssliiated h> the 
III UKsleru apeeds of tru 
(c the ortglBal Invent loi 
the matter Jn another 


i train cun now be Is of conslderahle complexity. For example, with long 
■ulus so that It can trains with tbe older systems toere would be dMay in 
point with the old the application ot brakes at toe rear,-and toere wduld 
t 4.1 miles per hoar be uneveaucss and shock la ettn^ng. Doe to tfee de* 


gv of 57,000 foot-tons, or 
iKsi in the train of 1800 at 
In fuel, tbe energy that 
Ir brake On a modem train 
I'l has liicreaSM eighty-fold 
of the air brake. IxMklng 


lay Incident In toe mechaidcal operatltm of toe a 


From 80 «}toa pwr bOUr to MO ' 

vwmga Mt»;dtorJ(M«e of 800 fiwMAi «fer''li|Nb<■ >" i/v 
Fw«,« toOw.sQr tout fA , 

Ftofei PW torar to 


the stopptag distonoi at high speeds apd «tth heavy »n 


lo^ds and long iaatos could act Wtoerto be reitoond « 
was desired to the intereet of Mute ahd eftoettve aperU: 


ttou. Tbe hew system set^icm iBusedtofe acto» ah «hoh 




e air brake. IxMklng triple valve hy sntwtftotlQg tharefor « htdnMil} 
the problem way Ite trol valve, where not only are at] the eeaetotot fw 




s follows: To bring tbe speed of a train of ot tbe air oentrtfi tocloded^ but atoe 


toe eraeptlat toatonw Axm ^ 

*“■*”*■ 
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Mac «*«l wltli oMtlrfac 
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Flf. 2^Two Ti«w« of • Preaeit trpc of flonoel muzzle. 


The Use of Poisonous Gases in Warfare 

How Gases Are Generated and How Men May Protect Themselves From Ther 

By John B. C. Kershaw, F. I. C. 


* fore i$ recorded In Uw* hlxt/orj’ of the PeloiKmiMolan 
WWH fnHn ini to 104 B. C. l>|irlnx tbi« Htrozide bo- 
tmeen £be Atiteofauu and Spartano and tlietr raatieo- 
tWe alUeai, the cltteo of Platan and Iieaain w«tv bo- 
al«C«d. Wood zatoratad with pitch and Hulphur wa>> 
aat on Are and burnt niidor the waJta of thmo rtttes, In 
asder to seuorate cbokiHi): and polaoBoue fumos, which 
WMtld «tO|»Uy the defetulera and render the teak of the 
attaoklnc tartm lem dlfiicolt Another form of the 
mune method of attadc naed about thin date waa to 
fill a catildroo with mtdten idtch, snlphur, and burniuK 
charcoal, and to blow the fnmea with the aid of a prlmt 
ttve form of tMilowa and alr>blaat, over the defeudeca' 
Unm. 

Oteek-flre, about which mudi waa heard In the war» 
of the middle acMi was a liquid, the couiiHwUlon of 
which is now uaknown, that was squirted throoch the 
air, and was used for setting tire to the bnlldlmm <» 
placM attached. It was emplos'ed chtetty in sea-fights 
In order to set Are to the ships of the enemjr, and it 
was used hr the Braanttne Greeks at the 
atages of Oonstahtlaopie in the years IStil 
M12. 

I'BrQtng now to the appUcatloa by the I ^ 
Gemumg of pobumoua gaiwm to trench war¬ 
fare, we have the following official dtwcrlp- 
tdooB of the character ami aMxinraucc of 
the tasea, and of their effecta; 

Sir John French, In bis retwrt. dated 
May Urd, aseerts that *qhe gases enirdoyed 
have been ejected from pliies laid tu the 
trenches, and also produced by the explo¬ 
sion of shells eiqajcUHy manufactured for 
tht purpose. The Oerman troops, who at- 
onder, cover ot these ®sses wen^ 
iirovtded with speetaily designed resplr- 
aton, wlfieh were fawned in seated pat- 
cover*. TWe all pjrtnt* to long and 
WUwNMcal lueparatlop on a large scale. 

*Tnse effect of tM pajeon la ntd merely 
dfatahUag or even fehd, as sug- 

.dnstnd In the Oeraaiit pnsHi. Those of Its 
ylcUns who do not mteoinab <m the field. 

Mtd Who can be heMgdat into the hospital suffor acutely. 
l0‘;* iogga pfiojMKon of casgs.dle a painful and 
. iMffBtta* dngth. 

“ISKWe whib swprtrw Me to uttle better case, as the 
%)1Ry tb tMr hMa MlMn to be of a permanent 
ngd MHtoe* them to a ottodWoft which 
fhifcrlWNl IfiWttWs for life. These effects 
Mtiy Oermati adMuttsta who de- 

to «« mttltory aathoritles. 

i^vmi-hy a Brttlzh officer 
'dWHiiittotoWB, MoM the effeote of 
Who.swrTiMd them, and 

'** ffUMttlty to 

jMiilii;jiMilfc .m w«wh 

Wtoth' waa sMncieat 
M«B«to« to our ^ 

wilimpMM -tnwto wm uhopt' 

laattmsM*, 

MMi tf 'll* 


Uie walls. Their faces, amis, and liundH were of a 
shiny grey-black color, with mouths open and lead- 
glased eyes, all swaying slightly bacUiward and forward 
trying to get their breath It was the most ai>t>alliiic 
sight, all these {toor black faces straggling, struggling 
for life,” 

Dr. J. R nnldaiie, F.B.8, who was sent out to France 
to Investigate the effects of these gases, and to rejsirt 
upirti the best metbods of protection, states that • 

"The symptoms and the other facts, so far nw-er- 
tained, point to the use by tlie German troo(w< of chlor¬ 
ine or bromine for purposes of asphyxiation Then- 
are also facts iiointing to the use In German shells of 
other Irritant sulmtances, though In some cuseti at least, 
these agents arc not of the same brutally liarbnrous 
character as the gas used In the attack on the Oana- 
dians. The effects are not tbosi* of any of the ordliiarv 
producta of (SHnImsUon of exploaives On this t*olnt 
the symptoms described left not the sltgtotest doubt In 
my mind." 

A depoultion by Gapt. Bertram of the Gightb Cana 



while the <lil<>rlnc whs icrj probHbl.t liumgbt to the 
fren<-hes coniprcsstsl under .1 Hltnospheres (or 71) 
rxiunds) Into Ibinld form, in large sbvl cvllnilers simi¬ 
lar to thos*' used for compressed oxygen and b.vdrogcn 
gases. The pleotrolytle luethrsl of dw omiswlng coniinon 
salt and prislnelng iiinstlc nlksll Is wldclv rlevcloi>ed 
in (Jennany, and the chlorliie Jlts^raksl by this pnsi'ss 
has Ihvii, In the itast. somewlwt of a drug on the (Jer- 
luun chemleal market Quite posslhlj large stis-ks f>f 
I'hlorln* gas In Hciulil form have ht'en aceumulateil In 
Germany In recent .years In \iew of this war, init the 
(iermuu mllltur.v authorities in any eas«- will have 
ample reserves of their latest form of ammunition ready 
to their hand. In the salt dcts)slts t)f Stassfurt and 
elsewhere Having brought a sutticlent numlver of the 
cyllivders of (ompressed <‘hloi liie to tlie trenches, tt 
is merely necessarj to Insert a delivery i»li)e through 
the outer W’all or imrntx't of the french, to tsinmvt this 
to tl»e cylinder, and then to watt for a 
favoring wind liefore turning on the gas 
.TT^Z I i-"!'- allowing the gas to i>seaiH- from 


Brittoli mM«* praporat to waaUwr a gw attack. 

dlan Oattalkm atatea that; "On Thuraday, April 22nd, 
he was to a eopport trench, about 600 yards from the 
Gorman Itoea, whoa he saw fltwt of all, a white sa»okc 
rtelng from the Gorman trenches to a height of about 
S toot Then in front of the white smoke apiieared a 
greetdsh doud, which drlfte<l along the ground to our 
tranches, not rhiiug more than about T feet from the 
groond, whan it reached our first trenebea. Hen in 
these tiWKdMM vrere obliged to leave, and a number of 
them were kUlad by the effects of the gas." 

The ktot daaortptlou tndicatea that the gases nse<1 In 
this attocAt ware a mixture of sulphurous acid and 
chtortoe^ 'Ihm tonom* is a dense white gas and the lat- 
tar la gWM-Mh gases are heavier than air and would 
therefore, toeep filong the ground—and they can be 
geuentod <d)eMy> to large quantities in the trenches, 
hg 4paqMT«tltn^ simple meehs. Both gases are as- 
tOtyxlsAtoff wheu breathed even to a dilute atate—and 
wtm tatmted witooat m«oh air dilution they would pro- 
dh«« toe tdtoQto upon the luags that have been already 
d to wtt ud. M toptota toe methoda of geoetattog tbeee 


o\lde gHs Ih pdlsotxiUh, that Is neither gas 
fiirins a pcIhihiouh coiuihhiikI with the cor- 
puwles df till- lihsMl The gases are poison- 
dus in the s<-nse that ttiey pnstiuv death 
l)y aspliyxlutldu or liv pnsluelng irritation 
and liinammatioii of the lirdiichtal tubes 
and lung tissues, and If ttieso gases aro 
well dllntisl with air la'fdre they are In- 
hale<l, their (lernianent rsdsondus effix-t is greatly re- 

Turnliig now td the practical question of the means of 
defence against iKtlsonous gas<-s, these may be divided 
Into two broad classes, according as they deisttid upon 
I'henilcal or mei'hanical principles of removing the 
gases from the air 

The first form of respirator, supplleil to the British 
troops In Flanders, belonged to the former clasa, and 
was based ufsin a imttern supplied h.v the Admiralty. 
Over a million of theae respirators (made by voluntary 
labor), consisting of a covering for the mouth and 
noae <rf stockinette lined with cotton-wool, were sent 
out towani the end of April These res|)lrators. how¬ 
ever, have not tirovcd efficacious In warding off the evil 


effects of the gases when these latl 
trenches In a fairly condensed for 
has lieen sent out again to Klaiider 
varloua forms of larger respirators 
Of helmet shape. In which cotlon v 


>r have reached the 
», and Dr. Haldane 
to exjierlment with 
and bead c-overlnga 
ool or cotton watou 





W HAT U Inrtlnet? We do not know. Tet we fre- 
(Hipn<ly make use of the word, usually to express 
our recoKiiUioii of the fact that many animals are 
(toveriicd in their behavior bj inward promptinirs which 


A Study in Instinct 

The Leaf Roller and Its Writluhgs 

By Harold Bastin 

plants. The aobjeut at thta artkde (AhtmoMfsa 
occurs most commonly on the Mn*. Ix*t us suppose 
that we have before us one of these Insects, and that 
she is about to conunence work upon a leAf. In the 




t the 


'otne of IntelllKenee An animal follows ^dlrst place she does much [tros|>ecting, moving dalib- 
e of in- 



and fr(‘<pieiil em 
phllHl^ lij sei'louh 
Btudenth of 
psjcholo^'V. sliue 
many i> o p u I a i 
writers on iiiil 
ural lilatorv false 
Ij endow their 
beasts and lilrds 
with n complete 
set of human 
faculties and emo¬ 
tions, thus m.tstl- the text 

fylnif the Keneral 

pulillc Naturnllj, it Is not nlwats easy In a given case 
to determine exactly where instinct ends and Intelll- 
Renee l»eBluH, hut our dlfflcultles lu this resiteot can 
only Ik* Increastsl by a careless use of terms and ii mts 
representation of ascertained fart. 

The csslest wa.\ to grasp the slgnlticance of the word 
instinct, as employed in the scleiitlflc sense, is to ex¬ 
amine ertUcally an actual case in imlnt Oases of pure 
Instinct occur most commonly among insects, and for 
our present pnrtstse we may consider briefly the activi¬ 
ties of certain small weevils which are grotiped by 
naturalists in the families RKvncK*ti<Ur and AttelalMx 
These insects are known iwpu- 
larly as "leaf-rollers," because 
the femnle^ at the period of egg- 
laying, preiwro leaves in an 
elaborate manner to serve us 
food and dwelllng-pluces for 
their young Itolh families are 
represented in tlie American con 
tlnent. hut in Europe Ilie s[>eeles 
are much more numerous, and 
one (Rhynrhitcn haccka^) ranks 
as a "i>est," i>eonuse it somcttines 
mutilates vine leaves in such 
numbers as seriously to hamper 
the growlli of the plants 

Those w'eevlls cut and roll 
their leaves in characteristic 
ways, according to the s|>eeiPM, 
and frequent different kinds of 


erutely alsmt. both upon the npi>er and under surfaces 
of the leaf. If satisfled with her inventlgatiotw, she at 
length makes her way to a i>olnt at the edge of the leaf, 
not far from the stalk, and standing upon the upper 
surface, ciits the substance with her Jaws lu a long 
curve from the edge to the mldrll> She then ascends 
tile leaf for a short distance, and from the other side 
of the midrib makes another curving cut to the ofiposite 
edge 

In favorable circumslHnces. the two cuts are made lu 
from ten to fifteen minutes Then cxunes a teogthy 
pause, presumably that the leaf may wHt and thus 


baeom arfMeotly tor Ito wtete. AM i« I* 

low. It la Impoftsitt to reaHse ttmt ito 
the beetle aro ooodncted m httfhly 
matleal pri&dpla^ belqg oxaetty aack «i <«• OMOed 
render the atiW]ti«it rollialr of tbo tmt mmt 

aocomptlih. 
ShotUd the laMct 
faO to pmioett Itor 

racy, otM wo old 
tall aim to roll op 
the leaf 
WhM tho iailLt 
baa boeoiM aatA- 
clently phatolo the 
weevil goes to Ita 
under aurface, 
and standing 
close to the edge 
where her orig¬ 
inal cut begins, 
camnMQcea to roll 
the severed por¬ 
tion round an 
Ideal axis by 
means of her legs. 
Having reac bed 
tbe midrib, aba 
alters her taotios 
somewhat, now 

drawing the second half of the leaf round the Drat, with 
the resnlt that she herself is soon Inclosed in the folds, 
Ac about this stage she makes several incisions in tbe 
leaf substance and lays an egg In each. Thereafter lAe 
comes forth; tightens the roll, and fastens the overlap 
with her Jaws, Then she makes a small, separate roll 
of tbe loaf tip, and bends It Inward so as to close the 
end of tbe main roll. Then, finally, she aeoenda tbe 
leaf, and partly cuts through tbe midrib at the point 
where her first curve meets it This she appears to do 
In order to promote the partknlar state of decay In the 
leaf which will render It fit food for the gmba Tbe 
above la tbe briefeet poMlhle de¬ 
scription of wbst this Insect doee 
—not once, bnt many rimes In 
the conrse of her adult Ilfs. If 
we examine her work in detail, 
take measurements, and consider 
the well-ordered sequence of her 
various actions, our first Impulse 
Is to exclaim. What emaring 
clcvemees and skill! Yet when 
we trace the llfe-Cycle of the In¬ 
sect, we are forced to admit that 
such praise Is unmerited. Tho 
eggs, which batch In the roUed- 
up leaf, produce blind and leglew 
maggots. These fCed upon the 
deca.ving leaf tissue around 
them, and when full grown allow 
(OoneiHded nn fUffr ifS.) 



Tbe central a|br« la tbs lesf-rolllng wesrll (B, briehs), mi 
•be hoji iuat flnlabed cotUng. The utbsr ttares vlawt sbow 
are laid when tbs last stsgs here ebown Is rsachsd. 


lUsd. la tto lower timifratleM,ttatattosii«taketMtMisaf-«plUtigies«fa »llfM«ppartd4it«C>ahif<»AiHt h^ 

« stsgse in the work of roUtog tbs todl. It wU to oli<«f<nd tiuri snstfii »f»^lh* - 














Insure Your Shipments 


THE INSURANCE 


OF Nv'ETh 


If fou hnport, axport, Ship co««twiM or on loltnd waurB; or by fraltht, nprwM, parcal peat oi 
arty class of mail, wa bava an attractivs policy to cAar that maatayoiirtpaciflc la^ttirattiaoti. 
Th« prateotlon It broad, tha ooat iBodarata, and ycm gat Uia baaallt of oar Itt a nata * aaWMdaaaa. 
Evan If you olraadr hava protartion, It la good baolaaaa }udgmatrt to tat ua auaanlt atpttaUaat. It 
l>la««a you undtr no obtIgatioB wnatavar. A raquaat arfll Instantly brlrtg 


t auataUai 
Uoolara. 


INSUKANGE CO. OF NORTH AMERICA 

asa Walaait atsMt. PhllttdalpItU 

ii^*ap*a twriiytn tl 
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COMFORT SCLF-HEATING 
SMOOTHING IRON 
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Rims on Alcohol 




K—p Cool 
■ ■aa.lMEhfcMfc.Obai 



LEARN TO BE A WATCHMAKER 




^p b l i««i § F 

Made unce 1861 froin 7 
kinda of tobao c oa, fnmi 7 
d i ffere n t parta of toe world, 

—the beat of each kind. 

TOund, new air¬ 
tight Lxport Package 

50c 

Smaller atxas, ISe anJ 2Se 
Bandie oz. tiiu.Sl.OO and $2.00 

You’ll never know bow 
good tobacco can be made 
until you amoke Arcadiau 

If your daaler cannot supply yma, write to oa ad oaca 

triMfgMmnT ii 1 1 iii j 1111 1 1 1 nfffntlT flffl 
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NOW ON SALE 

OA* 70th ANNIVERSARY NUMBER of the 

SCIENTIFIC AMERICAN 

JUNE B, 1918 

ITEINO a peri^ of jcarn alnw IMdS thr Srlantlflc Anwrlcaa bat fclth- 

fully rhrunlelad tb»^ 11(111111111 und lodustrlnl pro- ‘ . - . . . 

iiiadr What an ajf** of woiHlirw It ten ‘ ‘ ‘ 

'ttff* of tliP earth ’ K_ 

'tH iiiarvi'U HO auia*liig 


1 






r Junr Cth naiobrr th, 
invrntlona, prodacinn u 
'» and grandfathe r 


whrii uur fatfcra 

(ara, whrn twffp __—... 

Bvpry rrader of tbS SdaotlOe , 
of Invpnlou, trill want this doiuIhu' 
rOB BMJt ON A 
MUNN fc COMFAfcfr. 


..rioaBs bare 

--a transforilWtlon^baa ffcwn 
Hurclj no (ala of tha Araban MlTbta. do 
.thoae which the SdeotMlc Anidrtdao 

■""asr®w»~.o 

niport na all back to tba tbaa 
when horaaa atUl •*h«i .muw 
.uu wueu ine airam railroad waa 
rlcaa, evaiy Aiuerloan iBtaraStad ID «■ 
rder now from yodr daalsr or Aiwct. 
NKWS.^TANDB-P'BtOB »St 


tlltom hnve done ful 
miih.T whWh will tri 
Ktlll burned tandle*. 


b.wpw Tpifc* 

mrnSm 



. - - T- v.‘: ,, 

f. ... 

I ^ ^ fjRiwI MM , frm m* 

lilifaMwivar to Sill to tbo gtpnnA lidb 
j tfaw wrlsgte into the MU aM SfcMSO ^ 
iBfllMfc iBUtls atoto 
|ea4' net imtii' tbe < tpUoii^. 
ttw fc*m beetiOB cnwtte ^ ^ 

IHilcfa MeBffi. We 

the pneeiHiB of Hity imam, «tbtt lM«tt Vim 
fcPIiMir, naat lie ceatpiete •tr^scen ^ 
(Mr eorlronmeDt, nor oeb tb«y tMwICIII^ 
bave irltueaeeil the roUtniHip ot 
iedirUlMla of the pnoedtof geaenttleik 
Thtn. it to plain that ioltadoii ptaye tM 
part in tbe subsequent javeetiuro of tlM 
tueneta Tbe whole elnborat* prooesB «4 
tmtHns and relltoa, conduoted wltb ao 
mneb prectotoD uud apparent akill, niiuit 
be the outooine of pure lusttnct. 

Mont of tbe attempts that have been 
made to expound the nature of luattnct 
are hiunded upon iKte or tbe other ot 
two theortoa. Tbe fltwt, ofte» called the 
“tbeory of hipeed intelligcocei,’' awHUMs 
that tbe actions that are now perfonDod 
ItMtlnctivcily wore orictnally due to toteb 
iigenee, tbe latter faculty harlog alaoe 
fallen into obeoleseence. But this theory 
obviuttsly demands that the habits ac* 
qulred by the aalmato of one geneoitkai, 
by the exerdse of their toteHlgeoos, 
should he Itauded down through socoeed- 
Ing generations. In other words, we are 
asked to assume that acquired character- 
tetlce are transmlssable. The force of this 
criticism to crashing, since the great ma¬ 
jority of biologists nowadays believe, on 
what appears to be ample and eoneloslve 
evidence, that such Is not tbe case. 

The sceond theory of instinct to more 
plausible. Its supporters urge that the 
basis of an Instinctive action must be 
looked for In the simple rettexee that are 
buieparable from Itvlug protoplasm. AU 
animals respond In definite ways to the 
stimuli which they encounter; and It to 
believed that tlie sIlgbL Individual varia¬ 
tions In these responses are subject to 
natural selectbm In a word, an Inatine- 
tlve action must probably be regarded aa 

co-ordinated series ot reflex acts, the 
first reflex in tbe chain being evoked by 
the appropriate sttmulna, and thereafter 
serving, in part at least, as tbe stimulus 
for the next Moreover. Instinctive ae- 
I tlons, ead) a chain or reflexes, may them¬ 
selves be linked up, as It were, to form an 
elaborate system of behavior such aa la 
evinced by the Icaf-rolUng weevils re¬ 
ferred to above Obviously, a given in¬ 
stinct, if once eetablisbed by natural seiec- 
Uon, will be malntuined in efficiency by 
the same agency, exactly as tbe colors or 
other phyfdcal properties of the organism 
are coutlnnaily maintained at the level 
necessary to insure the perpetuity of th* 
species. A RhvncMtes weevil defective In 
instinct—to the extent, let us say, of hetog 
unable to pnjject Its curves accurately— 
would almost certainly fall to make ade¬ 
quate provision for tbe needs of ka off¬ 
spring, which would thus be doomed to 
perish in infancy. 

Tbe Use of PoUmmmws Gages la 

WmdBn] 
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WHYWEm 

u oan do better vrork la oae* 
lie time—«t oWHfdttrtfa tlw 
udsff tbe iStaatdyMtdiaoQ very 
nMjUmrntmmtm 

iowTwS sitSnfS^ SMfly SMill 5rio«S|t^ f 

gample 38t <K Sl-Tg^oMli 

A. tvee IfWMiitwSy, IMr'Vwfc 

nsatargtfflidg^^ 


LEARN WATdmAlQ 

!»]• Ju S i iiw i im . Bear w bun: ma 
nUsstudj^ Wrlis^ osrbWtiogii* 

a, lefc w i i aiwi i fci Ttiiri. a a, 

feg ySaasiag *!^ 
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Yew Basil of 



soaked with chemical solutions can ba 
employed. The prmipnt writer has had 
some experience of working In cbeuleal 
works In atmospheres coutalning cbloribe 
: and sulphurous acid gases, and has fpnud 
(that whew tbe air to md too tumrily l ■ "-y- 
ated wHh these gases, ootudderalde relief 
in breathing con be obtained by a ‘^gag**j 
of linen or flannel held tliditly tkfc 
month. The air to drawn toto tbe kmilai 

through this “gag” and to exhaled hr. am? ■' 

Boee without loosing the grip at the , 

an the “gag,” and it to peitt^e to s^v-hiiyj ' 

aa atffiospbei;e lightly charged with 

tne ae sulphurous aoid for atpM mlhttliRi^ " ‘ 

with the aid of tbto steapto 4^ 0$ m-‘ 
aptoator. . 

In more heavily cfearct^ 
one requires « much fidelwf. «igt 
to be of any ssTriee, aaf tbi^ 
la tbe mani^mtun 
IhjWHffilorite of Itoge) 

: 4 uav iaaoel 

tM tifhUy " 

OMhig tiwni 4)9 IMOlltaN 

































^^^^P||n|mMP|P|PPD jkg. ^ ' fbla-fiMSt It wtn -toMiMd, cor. 

^ "*** toaiuw ba «xtt>^re tot tbe 
•K&bled jUr. It Is jMtettted Dp A. Spbo- 
^huAcC WMtti, Italy, and Iwa taaa. aoM In 

' 'Ctbar Ions ot reopiratcr capable «c beinK 

oaad' wltii abaotbins <dMtal<!*la. 1%e 
naliU corar to tola caae la nuuleaf alamto- 

balatlcHi of uaoioBla gn« adJl be found to 
fife foeat reUaf, fllnoe It combtoea with tbf 
'-.■ '-\'■'• ‘ i ‘ W.By ^ that baa entered tit* btoadital tube* 

»»^ it,..,W..; g._A •bA toma, anO ranevaa Om dtffleulty to 
rVOTlip T«M beeatblng. The antteatton tbat anttamta 

Mb- If faaeMedifeA y ^‘. '^.- “'**** ^ *** ^ ***® trenchee for 

' ^’bmbtotoc with and condenstoc tbe whole 

'*» of Uw nmrloiM gaaea iMed to tb^ attaeba 

^ by the Oemana it, howerer, tmpnictleable, 

*r<Wf^|lili|iiiil, /eBK\ irtnce tbe gaa la very volatUe and quickly 
W # ika 'ILiuMii J dUpeyaea, alao If uaod to coudenaed fonu 

'iiilP Ni^ to *w*»t of the tteuchee its rtlecta nikin 

human breatbloa syatoni would be 

■ ^j *gLr r , i ... '' . ■■!' ■■'' L.v ii Lii ' "r : ." ' . —• nearly aa aevere aa thoee of tbe chlorine 

$wl9S FIUES *^1 uitphurooa add gaa. 

'''jAt iSl to” *&****«# tmmmm (o nnly practlcablo method of meeUns 

obi ^^tooe gaa attaoka, apart from tbe uae of 

SrimS MBnwiiiS&M toaplratop dtarged with abeorblng cbeml- 
Jf J^,g*y *.frLa«» I aw w oala, ana aa bicarbonate of aoda and alml- 
lillWmOi(£lY ACo! tor alkaline aalta, would appear to be that 

MM Mwa totMt Mm Taibcnr ef creating a counter air current, which 

'' _ '' '' ..'"' ■ ■ ' wOtUd either roll the gaaea back, or would 

MtIflLhdJSrSia ckmda of potaonoua vapor aa it 

oewUtjMij^ drifted clear over the trenchea of the 
Sigr jwgiSg; AlUeo. It might be poeatble vritb the aid 
atgttUtSfSmSS^ of the army engineers to adapt the englnea 
SMW and propeUen of aeroidanea for tbla work, 
or to arrange for gasoline operated air 
mxs. pumpe to be stationed at certain points in 
toe lines most anhject to three gns attacks. 
I nn^t « naiiriMeMrg-i* « I attacks. It mukt bo noted, are only 


, ' .^rngf toy ti 
/sK\ i»to« 


WELLTSS^WELL 

tSL: ^ess^’sis&t^^vs^ ^ 

wtt<idiitiiw»,,4MW.iiite^bU«s^ 

smciAJL mAommtY 




delivered when a light brsese from the 
berth and northeast favors tbe Oerman 
design. In a strong wind tbe gases would 
he dkpersed and carried over the Allies 
Itned at trenches too quickly to effect much 
barm. A slight counter air current ought 
to suffice, therefore, to dsdect the direction 
of tbe gas cloud as It slowly drifts over 
tbe ground between the two lines of 
trendwe, and even if mdy certain selectctl 
portions of the allied trencbes conld be 
kept free from tbe gases In this way, they 
Would serve to act as a rendcrvous for 
the men engaged In the defence. 

These entl-gas fans and pumps uf course 


E. V. BAHi^AKD CO„ <d fhwMirt it. It T. would have to be well bidden and protect- 
MOIMEL, EXPSRIMENTAL ^ Oerwau observation, otberwiae | 

'ihiy. V|Ly.ij>PffJl|| y|' WORK toey would soon be located anti smashed I 
toe enemies' Are. Placed to small j 
ud««»kiimniT^.iaI mOMM,.II.T.cm "dug outs" at the rear of tbe first liuc| 
A C t'^’*toe8 and connected with these by nn- 

•.miiSI lAni./ 1 VrV/lwwl dergrotind ducts or flealble hose-pipe, they 
should, however, prove of great service to j 
LA*.r-m.hs.!1^WA^Sw^.MM«wM,K.r. «>I^ltog attacks of iiolsouous vapor. 

PreTeBdng the Cormiatlo- of 

Maw*siwa4WVOU«VW.MAMM*Ca,kM. OtPeet tAT KUU 

tots»MsBes,».m>.g.A. _rp ROUBLE has l)ceu experienced for 

a many years to the corrugation of tbe 
■BWBBBWPPiHHBHBSMBPWHHBI main rails on street car roadbeds, partic¬ 
ularly over long, straight stretches. The 
MM wj car wheels wear the rails unequally so 

I fi€ ifOpCf^ that they become wavy and uudutattog on 

‘ M I- I the surfiice. This results in continuous 

f^TlVtXtC ♦SWCftCKw bumping of the car, and on accviunt of the 

MM — - m Mrfwdi the to***® toe well-known "roartog raik” 

■•' EsflSsitoSSS^dClsI^M *is*s ‘ ’ Many exiterlments have been canted i 
' ss "ilMttir ‘VOu ntod Aw tost gutds out in the Itope of preventing this une<)uul I 

, r«a totsisiws'M Muw^ u U d s M i av s y wearing of the rails, as such prevention 

' Wlff'iiSM-story tosukli to tos not only Inerosse the speed and 

*.] y < teaaen the traffic noise, but would also save 

' '. 'j^stwMta^ai . ijhttttOrY mllMoue of dolUrs to renewal expense for 
: ^ ratta. axtes. and whsela it la eutlmated 

'''V',, • tout a modem city would aava at least 

'|flt),000 a year If tho corrugatton could be 

e Xhe most sucooasful erpertment ao far 
has been to toatall dUrenmttato stmitor to 
tons* used in motoican. The Wheato whan 
tiaed Vltli a dltfereotJal oo® 

eighth inch less to dtometer otor a dto- 
taac* of 1,800 mifas. Su<* a change, it to 
: hoped, win obviate a greed; ilagl dC the 
‘ jrutoe and win let us coate partty l»to «uf 
«« B^toa tottono^ wtf w iitad- 
AlmA At ^ mtA‘ 


FORD CAR 

MAINTENANCE 

RemtUt of an inveMtigation among Ford owners. 
Common problems discussed, 

jriWjr **To what con I trace faulty valve action ?” 

6 Artewer. Due almost invariably to car¬ 
bon deposit. Ford owners who use Ciar^>:oyle 
Mobiloil “E” are remarkably free from this 
trouble unless the valves are out of adjust¬ 
ment. 




5 Answer. Faulty carburetor adjustment 
is of course a common cause. But a frequent 
cause, too, is incorrect lubricating oil. Tbe 
body of Gargoyle Mobiloil “E” correctly seals 
the Ford Piston clearance, conserving the 
full force of tbe gas explosion for tbe turning 
of the rear wheels. 

**Why does my motor pre-ignite ?** 

5 Answer. In the great majority of cases, this 
trouble is due to hard carbon deposit on the cylinder 
heads. The carbon gniws redliot from the continued 
heat of explosion. It then fires the gas <‘harge 
prematurely. 

Pre-ignition trouble is rare among the motorists 
who use Gargoyle Mobiloil “E”. Of course, no jietro- 
leum-base oil will burn without leaving earbon. 

But the slight carbon of Clargoylo Mobiloil “E" in a light, 
dry soot. It expels naturally through the engine exhaust 


** Why do my spark pbtgs foul? " 

5 Answer. This trouble is caused by (1) faulty 
carburetion; fii) too liigh an oil level; (.S) incorrect 
lubricating oil. If you are troubled with fouled spark 
plugs first see that your oil level is eorrwt and your 
carburetor properly adjust(*d. Then look to yoUr 
lubricating oil. 

If the body is too light it wi>rks in c.xces.s (j nan ti ties 
past your piston rings into the combustion chambers. 
In burning it leaves carbon on tlie spark jilugs. 

If too heavy it will fail to reach all friction points. 

As the body a^ Gargoyle Mobiloil “E” is scicntificallv-correct 
for the Ford piston clearance, fouled spark plugs are iiifreiiueut 
among Ford owners who use this oil. 




Mobiloils 

j 1 grade fir each type qf matar 

In bayingOarsoylo MobiloiU from your dealer, it in sofent to pumhoae 
inoripnm packaireH. Ixiok for the nsl Gargoyle on tho oontainor. 

For informalioD, kindly addrvss anv inquiry to our noaroKi oflhw 

VACUUM OIL COMPANY, Rochester, N. Y., U. S. A. 

SpaolaHiN to dw moMfoetur* of hlfliHtvado hibrlcanU for 
*■ ovorr alM* of mochtoMy. ObtaiMUo wrory wtoro to tlio world. 

OOUSSTK BMncmss-. gssi' otoSiS* ImSSSST 







More Reasons for 1916 Hudson 


To ail the HUDSON 
attractions we now add these: 

Yacht-Line Body 
Ever-Lustre Finish 
A RoomierTonneau 
More Luxury 
A $1350 Price 

That price means another 
$200 reduction, the second in 
twenty months. Both have re¬ 
sulted from multiplied output, 
due to the caris popularity. Now 
at $ 13 50 we are swinging open 
in the widest way the gates to 
HUDSON class. 

Some Other Things 
Yoa*ve Wanted 

We do not, and we cannot, 
offer you a better chassis. 
Nobody wants or expects it. 
Howard E. G)ffin did his be^ 
in designing this. Our engi¬ 
neering corps has done its best 
in refining it. This final Six 
embodies all that seems to us 
desirable. 


In twenty months, 15,000 
men have bought this new-type 
HUDSON. They’ve applied 
every possible te^. And not 
one, we believe, has ever seen, 
or wants to see, a better car 
than this. 

But there are things you do want, 
which all cars lacked, and we’ve 
brought them out this year, 

Yacht-Line Body 

This is the fruition of all aims »nce 
foredoors were inserted. Then came 
straight lines, then streamlines, but all 
those lines were broken. In this Yacht- 
Line Body we reach perfection in 
graceful, sweeping lines. Even the door 
lines are unbroken. The body and door 
tops form a level line, and that line is 
leather-hound. 

We have widened the rear seat so 
three big folks don’t crowd it. 

We have biiilt a roomier tonneau. 
And the room is doubled when only 
five are riding. The two extra seats 
completely disappear. 

We upholster with enameled leather 
this year, the cost^ 6nah of the lu)^ 
priced car. Thus we bring you ^ 
comfmt, ^ the luxury pomble to give. 

For safety’s sake, and iot extra weur, 
all wheels have hon-skid hies. 


fndsh Jiat Hem 

And now we hripg out a muchr 
wanted innovatkxi'—our Eves’-Lustre 
fansh, exclusive to HUDSON can. 
It has reqinred an immense hurtory ad' 
dition, eqtiimjed wkh ovens to hidd 
hundreds of bodies. 

Now each imder-coat of lini^ gpes 
on undej^essure, is forced into evi^ 
pore. Then each is baked on to giw 
It wondrous harckess. The resutt is 
a finish which keq)s its newness and 
lustre. It resists weadwr atx) washmg, 
rubbing and niud. It combats as never 
before the mam cause deftfedatioo. 

A Trebkd Outfioi 

But our best announcement is a 
trebled output. There will bp ovesde- 
mand for a while now, as with every 
new-model HUDSON. But the long 
waits of last year wifl not be tmmsHed. 
And men who want HUDSONS will 
not be forced to take some second 
chc^. 

We are buildup of this new modid 
100 cars dady—a reooKl fine-caf mil- 
put. You can gel one — 
once—if you see ^omdedbruonv.These 
newcars am noweveiyvdiew oDslMNy. 

l- ftnnen fW«sawl #M ismm r 
Aiia a acu mti ; 

ipra'it -diimm .''- 


HUDSON MOTOR CAR 

















































You will find no rival, wo ho- 
liovo, to tak.(' an oijual rihk Mon 
who build d’ruok Tiros know lh(' 
S-\ tiro too woll 

Ttio (loodyoar S-V offors 20 


out fusloniiiKs d’lio nun 
prossuio, to inako orooini 
pu.sNiblo, is 50,000 jioiinds 
Tho sliapo onds luilKing, 1 
nifi and oxoonnivo woar 
oompouiid hrmK« mad fi 


'■I;- 5000 Tefto 

w tho ^ 5000 

tests and ronipariMon« It is 
uiado aftiT sp<-n<ling eight years 
rs 20 or, t|,i„ problem It is made 
.liable after budding 74 moilels and 29 
typos of this S-\ tire in our 
with- oftorts to attain tho limit, 
nnuin Now we ask the chaiioe to 
g ini- prove this tire to you—to prove 
It at our risk If we are wrong, 
irouk- lb'' 1''-' eosts you nothing. If 

j'lic wo are right, think what it 
i,.{„,ri moans to know it. 

Ttio ('onsiilt our looul branch or 
(' rim us as to who supphw these H-V 
made Truck Tiros, Goodyear signs 
tlio guar.anteo 


Good^tear 


S-V Truck Tires 

nd GOODYEAR TIRE & RUBBER CO^ Desk 132, Akron, O, 

M«k«ri of Goodyear A tomobUe Tire* 

We Meke DMMWtaUe, Bleck, Cuikiog, Penoalk tad OtW Ty^* •* Track Ttora 


Truck Tires Free 

Unless the Goodyear S-V 
Outwears Any Other 

We know tliat the Gotxlyear S-V Truck Tire 
vastly excels all others. It must outlast them, 
and it does. That is so sure that to prove it to 
you we accept this risk. Until July 1 we offer 
this amazini? ijuarantee: 


Equip opposite wheels—at the same time— 
one with a Goodyear S-V, one with any 
other standard Truck Tire of like rated 
size, bought in the open market. If the 
Goodyear S-V fails to cost less per mile 
than the other, we will return you its full 
purchase price, making the S-V free. 


Let us not ar^jue Truck Tires. Let us make 
this test. That will answer every question 
without risk. 

Cret this guarantee in writinjcf when the tires 
on. Equip all the wheels you wish. When the 
test is finished, you’ll know what tire to buy. 

None Will Meet It 



This country recognises 
three grades of truth 

—llie truth 
—the whole truth 
—nothing but the truth 

“The Truth” by itself msy 
be fkisc bocAUse of what it 
leaves unsaid, or because 
wlide technically correct it 
is designed to mislead. 

‘ ‘The whole truth” may be 
ineflTective because it leaves 
one asking —“Well,what are 
you going to do about it?” 

“Nothing but the truth” 
Involves a grasp and expres¬ 
sion of right fundamentals, 
rounded knowledge, fair play 
—an irresistible appeal. 


In Chicago ftotn June SOth 
to S*th there will be a con¬ 
vention of The Associated Ad¬ 
vertising Clubs of the World. 
The standard under which 
this convention assembles is 

“Nothing but the 
Truth in Advertising” 

Tins is not a sentimental 
standard. It is a commercial 
standard maintained by the 
contact of idealists, enthusi¬ 
asts, and hard heads. 

It is the only standard un¬ 
der which the annual expen¬ 
diture of 1600,000,000 forad- 
verttslng can be made to pay. 
It is the standard under which 
2,000 people met last June 
in Toronto and, before that, 
in Baltimore, Dallas, Boston. 

It is the standard under 
which every reader of news- 
pafiert, magasines, outdoor 
signs, booklets, novelties— 
the printed or (Minted adVer- 
ttslng message—has come to 
believe what he reads. 


You are Invited to Attend 

No adult in this country but use* or is affected by adverUsioy. 
The convention in Chicago will give you ideas fcr application to 
your own business and your own life. You will come in contact 
with the discoverers and pioneers in the developinent of the 
economic force of advertising—a force which will grow with your 
support as you will grow by contact with it and Its workers. 

Hir tpruinl iKformaHan flW,lr-s. COSrKHTtOti 

OOMMITTMIM. AoMiatiMi of Ckinao. 

AAvrr1MH$ nutldis*. JSS ii mUon Slrevt, OBICaM 

Associated Advertising Clubs 
of the W’orld 

Eleventh Annual Dinvention 


JUST PUBLISHED 


A N«w, Onnpreta Book for ercry Ford Owner, Donler, Seleamen 
and Repavman. 

The Model T Ford Car 

PMMMBMBL, lU Coiutnictiony Operatioo aad Repair 


FORD^R 


By VICTOR W PAG^, M.E. 

Author of "The Moilern Gaaoline Automobile," ate, 

300 (Sx7) Pages. Over 100 SpedoHy Made Eagrav- 
ap and 2 Large FeUiag natet 

Price $1.22 Postpaid 


11-'JTSlk".:-11 This IS the MOHT COMPLETE and P^^ICAL 

a ^—. •'I instniotKin hook ever published on tho FORD CAR. 

All parts of the Ford Model T Car are described and 
liliislraind in a oomprehensive manner—nothing it left for the reader to miess 
at The oonstruoUon is fully treated and OPERATING PRINCIPLES 
MADE CLEARTO EVERYONE. Complete matructionsfor driving and repair¬ 
ing are given. Every detail is treated in a non-technioal yet thorough manner. 

This book la written apMbdly for FORD DRIVERS AND OWNERS, ^ 
a reoognixed automobile engineeriiw authority and an expert on the FORD, 
who has driven and repaired Ford Cars for a number of years. He writes 
for the average man in a prmotioal way from actual knowledge. ALL RE¬ 
PAIR PROCESSES ARB ILLUBTRATED AND FULLY E^LAINED. 
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MIMWMmI tr«hi rMwwg ute «viM at Soidwrr Sunarit on th« Denver and Rio Grinde Railroad. Compare thie picture with that below 


flMMIng RiflMMia by Wsier Power 

'itf IlMwma P. Logan 


Butte AttatHMxIa & l’tt<llk UHlIrtMul {« 
aiteitt of cooHervntion It iweK up no (>i>i 
I»«iver A Rio Onindo Raltrood Ther« 


a Gnutdo ttplu Ifivea an lUimiinattBg view of utM> of Railroad that could be iumhI for oiwrutliie tlie traluH 
Ow’^te'lfdUa ot water Iwwer oenservation Note ttiat but tlwy ace ail on tioverument land and they <«nuot 
Uda'tridB hae elgltt paaaettger ouacttea, three bagtmxe be developod tinder present laws 


bM axpreoe cars and five tooomotlvea. Note the i 


Every pound of coal ueed In manufacturlus r 


al oiu The pulill 
pr(>|>oanl to Iik n 


oenWiaidd fuel dtodHUgtng from the ataeka. Note the anppleiuented by another pound of coal i 


waata of fuel repMoantad br the ateoiu discharge from 
(ha mUty valvea. 

Oflnl la wwd low efficiently In a ateam locomotive 
than b» any ol*« type o* aiodem prime mover L e, 
loh atoam looonotlve. It tidEea more coal to move a ton 
wtdgbtthan In any othav form of eugltie. 

inwaMirnd pawar of tba afoam toeomoaree tn the 
Dnltad Rfotes hi In Meeaa of fie4>»«00 h(»r»e-power 
Of all W ttaae looonwttven aw not In action at 


raiwport operation of r 


iharge from tbo manufactured prodm.'ts Thin bi n HtrlkliiK and TIuUe<] Statis 

true statement and very oonservatlt'o. Therefore when economical oi« 

locomotive we come to consider water power versus coal the jiened In the 11 

Bover L n , demand for water power Is two-fold According to the road Prev h to 

move a ton thlrtewith censua of the United States the iK>wer useid age of lt2‘_ fioo 

in manufacturing vvas 18 676 34(1 burse-iKiwer the great the free on In a 
ClriM In the er part of whkh was generatisl hy tlu* cuusumption of Uie adilitlonnl 

lorse-power exhaustible fueL If we use the extremely low coal Its own line 

Id aCtUm at consumption of 7^4 tons per horse-imwer year we have n Httic o\cr 


It WOOUI lUKiWiUy ha liberal to say that a coal coosttrapttoo for manufacturing of itonoutKX) 

ID yftr er*t al<a ol wort «t Gw aanw tfoie. Assuming tons and for the hauling of these products, 114 Jimi uoo 

ho hCKwacL wo ham ahont WjOW, _ 

fi» bGuf devfiHM ^ *»® 

t! 0 |Ml yaar. 

Gmr •W^eC^oMt. aw 
IbeMfjidwaiK^ttMdiMtlniaflhe 
a» tlhlHfit ««»,«»*> «P' 
p^jif'wi^ iWit, Ih 'wrtW!# .*» w* ^ 

<MaL 

^ dtiG. ww M'br thn 'ti#*' 

Itf 

IliidkVfir 4 k ifo’' 

lj»u' i|iP.v ^ 






roads Hy Its wiit< r iw wer isilUi tht 
as In tffeef legislated against tb( 
tlon of railroads See what has hap 
of the Hntte Annconda A I’ui Itli Rail 
14 Its trill) iitlon fhiif r m I luild an aver 
• ui aith f r ml 111 lie Tliat represpntf 
price The railroad had then to sustalr 


atioii of ?174<yK) IS¬ 
IS only 8(1 mill 8 1 
ants to $2 170 is-r ml 
le ChliHgo Mllwuiil 


til earrylng that mil ti 
tloiis Hut this exismse 
the above |1 7fi0000 
that figure we have* a i 
of ?:i 2(10 000 i)er niiiiu 
42 06(1 per mile jier ntir 


4 not ln< lulled in 
onsldc ring only 
■osiHS'tJve saving 
i wjuhalent to 
im All of this 


Ou^^r'iyrt *1- tr ^ Bona. AnaMnda. aMl IhwlAe Ratlnmd 

K* amoke, lUth lr«*e g*w«r. 


ehsdrlc i>ower by the way is generated 
at water power altes whtoh are located on 
private lands It has not ts»en jKiaslble t»i 
prevent the development of these power 
sites under destructive laws and cemserva 
tlon tsdlcles The story is different how 
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The Editor la always glad to receive for examination illustrated 
artleica on sutpeets of timely inter, si If the photographs ar.' ihorp 
the articles rtorl, anil the facts nu/henttc, the coidrihutions will re 
eelve special alls litioii Acceptod arlU'lea will be paid for at regular 


Tkf purpofio of thin journal i» to rrrnrrf arruratfly, 
aimply, (inrf Mrimtiniilp, thr uorXd'f progii>»s in 
tiltc knoiclvilgt ami intluiitrlal ackiei'cmcnt 


The Recent Change in the CaUnet 

T he rpoPHt rpslRuafloii of the Hoeretiir.v of Stste 
h«s hnmiiht to a head a inotemeiit whleh it I't 
now evident had l>een In courac of development 
for many looiitha Althoiiuh the lirenk tietween the 
Prealderif and the Seoretarj of State wan the dirt'ef 
Ifwiw of a eonfllet of laillcy with refereiiee to the ‘‘I.ual- 
taiita” oHtriiKe, It la eyltk'nt tliat tlie lireaeli hn<l InHdi 
wlflpnlnu nwinif to dlffeveiiceH of o]ilnloii with refer- 
enee to the policy of State ThcHc difrereina>n are fiiiidn- 
DiPiitnl and Irna'oncllnhlp The ix'oiile of thia iHiuntry 
believe in [a'aee and Imik uiaai war with the sume 
horror as the S(>eretary of State, tint they <lo not lie- 
ik've In prfX’InlminK that there la jamee when riiere Is 
no lienee It may safely be statinl that the infraetlon 
of the riKhts of Amerlian ellliiens and the trtkliiK of 
their lives wuntfinly nnd without exense will not lie 
toleratPfl. 

The late SfUTelarj of State Is n irentlemun of much 
sweetness of te'tn|>er and xentlein'ss of nature, hut 
events have shown Hint he was I'litlrel} iiniiinillfleil for 
the N«*rlons resismslbllltles of his iiniiortant position 
1'hls WHS chletlj due, it seems to us, to an uttei lack 
of appreciation of the ffrcutiiess of this <siiinfr,i and of 
Its vast liiinmnltarliin nnd conimcn liil rcs|ioiislbllItles 
It has tH-en well known that dm Ins the two years of 
his ofllce ATiierlitin merchants ownliiK jiropertv In 
Mcxli’o or South America, or baiiiiu comiiierclal rela- 
tUais wllli those coiinirles lime rcehed but s<ant <siii- 
sldenitloii in (he Department of State After inter¬ 
view's wttli the SisTctan of State they lime freipientlj 
come away from the iK'iiurtmoMt with (he fisdliik that. 
In aiMilion to the link of tJovenmicnf protection, they 
were siiffcrlin.’ iiersonul dlsfmor las huh(> of the mere 
fact of I heir limlnii (“<tnbllslicil tnislness ciitcrprls<s» 
In foiciuM .omilrlcH II Is a notoiions fn< t. and one 
whh'h has broiikld (lie liliish to the face of many Amcrl- 
r'Hiis, (hat iiltbini)'li diiriiit; tlic strife wJildi has (saiirred 
In our nclKlib.n liiyt rciaiblii, American citizens hmc lost 
their lives and ls*cn subje. (isl In oiiirnRC, tlie Depart 
ment of State aiiparciitly .11.1 not rcKard these nets with 
the horror that their Hcrionsnes.s dcraiinded This coun¬ 
try's future ilcnian.ls n .ilfrcrcnt isill.y fr.an the rnial 
dlsisaiNatlon of llic pasi iw.. yenrs It has \ast foreign 
Interests, and lls i .annicr. iai relations aliroad are of 
an Intricate anil c\tcns|\|. clfnractcr These Inten-sts 
must not be leoiuirdlzcil liv anv weakness of polh-y of 
the State Departincnt The llnltcsl States must dls- 
isiuriiKe the l.clkf Itiat Anierl.aiii lives can be sncriflccsl 
wlHi ImpiinlD 

Ttiat tills |M)II. 1 of ' n.i pr.ifi'ctlon” has Ikh'ii liroufrbt 
lo an end Is very eil.lcnl fi.an tip' rcenl messiiKe which 
has las-n sent to th.' M.'ilinn dileftalns and frrmi the 
meRsaue to (lermiim piolcsiinu aKiiliist the Infriictloii 
of Amerli'Hli rkdits 

The Eurofiean war now has ii,,,.ii ip proKress for near¬ 
ly a year, and at th.. v.iy .ailsct, tlie jHaipte of ouT 
land were rudely uwakciic.l lo th(' fact that certain 
font's were In action wlilih witc stranse and new to 
them , that hiimon nature lia.l not reacUiHl the Ideal 
slate which jRke American issiiilc had Hnpposcsl; that 
in spite of llvliiK remote from Enrois'un strife and In 
snpiHiscd safely from European cnlMiii;leineiits, we were 
likely to Is- dracKeti into complications which we eouid 


SCifiKlflCAMS^ 

not forocee. EffortM w«Ve ai|id|», therefore, to Indttoe 
Otmitreua to Uke some aeUoib—not to wtaWWi a large 
Htaiidlug Hrmy or a jfreat hat to tttr«agthC« btah 
anna of the aervloe »o that the eonntry couM be JithCMt 
in a condition at leaRt of adetjaate defotiae. ftbCh Itt- 
lloeneefi a* were brtmi^ to hear, 'however, name to 
naught end Oongrew adjotimed wlthont naaldiig any 
lirovtalon to Improve the eoodltiffii of the Arm; eind Iti 
reserveti. lodeed, It did so Uttle to romcMl; the avpwed 
and well-known dehdenckM In the Navy, that an aimoet 
unprecedented eonditton of aSatm has followed, In 
whtcli private eltlaens have formed themfielveo Into ao* 
Bodatlona and budlea of men, iiulepejident of the Oov- 
emment, to try to remedy the fallore of the Govelmmeat 
to timvide for Ita military defldencies. A number of 
Influential MUHoclatlonn have been formed wlmee policy 
Is not only to educate the people In the focte regarding 
our military wc>aknees (ko well known abroad and in 
professional cirelcn here), but also to organise young 
men voluntarily Into groopa and bodlen of men, for 
military training. All this has been done wUhoot «uiv 
liort or e\ eii reiHignltlou fnan the Ooi ernment 
It was surmised liefure the war broke out. and has 
lieen proved during the ten months of conAlct that 
naval warfare has been greatly modified by the advent 
of the submarine. It liecame known that our own 
submarines were defective, that they were not wifflctent 
In iiumlier, nnd that only a few wen* in a' condition 
for actual service Through some defect In one of 
these craft a number of our brave sailors lost their 
llvj's during simple iieaee duty What snfftoleiit action 
has our Navy Department taken to remedy this well- 
recognlked «leflck*»cy In this arm of tlie service? The 
re<.ent Congress ordered the ixinstrnctlon of several 
new submarines, but made no provlsloti for the offleera 
to man them No provision has lieen made for building 
any battle-cruisers—un Invaluable type of shlii—as the 
war has proved. 

The one thing that the SciENTmc Ameejcan would 
deplore almre eierythtng else would Is' thot we should 
IssNime entangleil In the Kuroiieau or any other war. 
nils would 1 k' against the siitrlt of our people and 
l•('^talIlly against their Interests. The lesson we have 
tiled to teach through the columns of the ScucNTrrir 
American has been that of prt>tiare<1ness for defwise 
and the protection of Its eltlaens against Injury and 
Insult 

Ammunition and Finance in the Preoent War 

A FEW months after the opening of the European 
war a leading general of the tJerman army 
statiNl that the exfiendlture of ammunilloii had 
provpil to lie more than double the amount which the 
staff had estimated. .\nd that statement was made 
liefere It had Ix'en demonstrated, ns It has iieen lately 
on the western battle front, that the only iiosslble way 
to break the apparent stak-mate produced by treneli 
warfare was to plow up the onem.i's trenches bv n eon- 
cmilralloii of hlgb-expbwlve shell fire, the like of which 
bail never 1 hn*ii sitoi, and was certainly never centem- 
pkitisl In modern waifnri- Never!iMdess, lii siiite of an 
exiK-iidlture of ammunition which to-day must be bc- 
twis'ti two and thr<>e limes as great as was estlmaU'd 
before the war by the (ieriuaus thems<‘lves, and In sidte 
of the eiiornKMis Iiattle front on whkh the Teutonic 
.Miles are eiigagisl, there are no Indications that they 
are suffering from n scarcity of nmniiinltinn This Is 
to be evplalneil by the fact that, for many years, the 
central isiwers have lieen laying u|i a huge reserve of 
ammunition for n eonfilct. the date and the extent of 
which had probnhiv Is'cn detcrmtmsl and ccrtnlnb had 
lxH>ii lavlshlv provbksl for Add to Ibis the prolaililllty 
that, from (he very coiiimcncement of the war, all the 
tnanufiicturliig plants which were caiwhle of turning 
out iimnuinltlon were reorgnnUed, re-ociulpped and set 
(o work at their maximum capacity, and the manifest 
HuiH'ilorlty of the Teutonic Allies In the matter of 
nmnuiiiitlon supply Is readll.v understood 

It liecomcs Increasingly evident, as the war goes on, 
that the ipiestlon of victory or defeat for either side 
will Ts' determined on the Herman western battle front; 
and here. If. ns the Alllcp hoiK* and liellevc, tlw*y are to 
drive the (Jerronn line liack n|Hm the Rhine, tlie thing 
can be done only by blasting them out of their trenches, 
lliic'^ bt*.vond line, by n concentnitton of axidoslve shell 
and slirajiiiet fire so great, thal even the German ne 
souvees will In* outmatched, not In one partknilor ea- 
gagement ov sevles of engagements, but day by day, 
week by vvt>ek, and month by month, until tjie thing Ik 
dune 

The tncttCH employed In this kln^ of warfare are 
fairly familiar to the general pobllc from the jiublMwi 
press reiKirls The batteries of the attack are ma^i^ 
along the given stretch Of front to be attkokod a^ tfip 
enemy trenches hre Kobjectod to a ooDtlnnons rota of 
lilgh-exploxlve percussion obells, whicb UtenUty lltoW 
the trenches out of cxtatoRee, hreakilig down tiw' pant* 
l>elR, filling up the trenches with if^hrfs, and exposli^ 
tlk‘ troopB to a decimating fire. Wiupa the wtaekaie hi 
complete, the bigh-exi>lu8tv« aheU flte gtv«a way to a 


... ' 

taiD Of sbnton«h.4k)iYa«4i|.|^«rtl% 
to kudi voltoik)' 

todenwka'fiti^ 

thto kdkfntwcil fife, toO'.'AttkdidilR' 

and Oiiptoto'th* pWwet^ isrttmmi, 

in and iWBSoUdh^ the 

<a warfkre uecesk^tos, ahete 

of an^totmttkto, and au ountoR fiwtoftto 

shkR he on ewiti a ncalk turtu eoikbto fha gMetoOik to 

the Orfd to carry mj the ottBiuttVo wlttktot Any aiu(l% 

as to their aramunttiun supply. 

Now, ammunlUfflo, eape^Uy pt the high ekiitealye 
and ebrapnel shell type, la «K»rmoaidy expeOktotk^ th* 
drain upon the Ananctol rMOOroes of the b^UgMettta. 
if such a cootinuoua atta^ Is made aud lOet, wiR Ike 
far In excess of anything that l^a occurred hltt|*rto 
during the war. The ^uesttou of ammonlttoh pfx0t9 
tieeomea intimately amoctated with the tfueettoU of 
flnaaoial rcMoureee. 

In the unhappy event of our becotnlng embroiled with 
Germany, the Hnited Rtatos, heennoe of the etMVmoas 
extent of tie atanuCacturlug reeemrapa afid Itg vast 
wealth, would become the pivotal potot around wblcb 
the ultimate deedniee of the 'smr would turn. Wttbeat 
touching a soldier or a oWp, or a gun, the eandt- 
ment of the’ United States on the dde of the AlUee 
would make their ultimate triumph atwolQtoly aeonra 


U»^to.D«te Di«iafodi«ii 

T he newer distafectlon—the deatructtou of dts- 
eeiie germs tn the hcouee of sulfermti—^has cOine 
about through knowledge gained the Jart half 
centnry aa to how such InfecUoos ae yeVoir tover, ty¬ 
phoid, malaria, measles, tuborcnloele and the Hke are 
Irnnomltted to mankind. An everybody uotr knows, 
yellow fever Is transmlttod only by Rfeogmirto, amlariii 
only by anophelvt; the body louse transmite typhuk; 
such diseasee are not '‘caught” by fomjtee (goods and 
fabrics that may happen to contain the germel, Oe was 
formerly sujiposftd. CTiolera and tyiihoM fever are not 
contracted through miasma; but solely by swaUowtng 
the essential germs of those dlseksee in food and drink 
thus contamlnatod. Diphtheria Is |>i«b*bly aot eom- 
mtinkable through the sir; but by direct otmtact with 
the sick, as in kissing; or by contact of oneti nasal 
passages or throat with the diphtheria germs as con¬ 
tained In the handkerchiefs, dishes and the like vwed 
by patJents. The safest place in the world as to diph¬ 
theria Is the properly omdneted, wellalred ward of 
a diphtheria hospital. Uosiittal doctors, nurses, and 
others, careful In their ahlotlotu), are tn conotant at- 
temlance the year round on diphtheria, scarlet fever 
and measle patients, without eootnietlng those diaeaees 
nr l»clng In any fear of them. The surest place not to 
contract (xmsmiiiitkm U a well-inanagud tuberculosis 
sanatorliun. 


Nor are sc-srlet fever and measles transmitted through 
the '‘iteellng" or the skin eruptions In those disease. 
And meeHles Is Infectkois anyway only during the Unit 
several days of the disease, generally before it Is reoog 
nlsed. nnd from the germ-lndea dischargee from the 
noses and throats of sufTereni. 

Fac ts of this kind have led to more rational public 
health measures. Certainly dlsliifecttoii destroys germs 
or renders them Innocuous; but most germs cannot in 
any event retain their vitality ami their mparity for 
mischief for any Iwigth of time after leaving the pa¬ 
tient's body. And. os a matter of fact, the best dUdn- 
f«*tants ever inventetl are pure air amt sunshine. A 
sick room well veatlhitxNl after the termlnarion of a 
case; the bedding, caniets. rugs, and so on expoaed to 
the blessed sunshine; plenty of soap and water for 
scrubbing up. These factors will, for moot intoctkws 
diseases, be all the disinfection neeessary. 

Thuo, In oci'ordnnce with the modem mnoeptlon Of 
Infection spread, the Motropolltan Board of Health, tn 
IfitS abandoned I^Rntgatlon (dtsinfectian by gases gen¬ 
erated from sttipitnr, formaldebyde and the Uke) after 
dlphtberta cases; but removed Uie bedding to Its diMit- 
fectlon plant Fumigation of the .apartment was dohe 
only when the patient died or was mnoved to n bospltal 
daring toe height of toe dlseaee, It being (Hmaldinwfi 
poeklbls that in such cukes frekh dtoriWYges oontalntog 
lly^ gems might be prk u e nt lo the glefc room. HeOkhM 
wM fidmliariy luodied, except that toe household goods 
Watw. not removed for distofectloo Mftsr death or vecdv- 


ery. to scarlet tovor dUtofsctloD 'sms detie »• 
eovety, death or lamovsl; and the iatoetod be(}d%t ttok 
dlAlntootod. fn Jane, IM4, fapwevto, the (topAmieiNitl^ 
eoattiuiisd (hWintortilon, by masaa of tfae ptoo^l 
keooe of danggr fton pattont^l ofCAris, 
diphtheria, sesriot tover, centoaiwtl# '' 
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fffoMntwMon. 
» vewol mwid by the 
la tmtEMoMaC ^ lalMlan at&Ooiui 
aoaoe, hwineii ehartenMl to bring the 
J^nah) ind vffl htayo BaMte fiwbor for that 
PMIHIIM *a Jvity. It is eappoMd that the expedi- 
t{)i|fi^|i;Mm »»Wl 6roolp«r LWid to b« non-eilitont. ha« 
tMti^meehtty <^#ced ip eaq^kwiflg and mapping the 
int«4»«f Omm&ad. 


'''.IBHk tw tp o d a t toa af Foniga BMa.—Aeoording to a 
rteeti papar hy Dr. T. $, FtOnaar, the D(q;iarUnent of 
Aftdapitttre i«KiiW about. 006 permila amnudty for the 
■iatpsMatkM: of Ipida; the tnu»b«r of birds imported 
atnonata to abtmt half a minion, and m many a* 17,000 
bird* afrivp iki a single day. Thews include especially 
eaaariea, parrots, and game birds, but the total number 
at spaaies imported is about 1,A00, The department 
exnttdsea great rigilanae to prevent the importation of 
bird diseases, suoh as the “quali disease.” 


'Tlwadar at Saa.—Bamn von Humboldt was respon- 
sihlefor the statnnent that thunder is never heard on the 
high seas— i. e., at any great distance from land—though 
violent thunderetorms are often observed at sea and 
vasse ifl are frequently etroek by lightning. Is the atatev- 
ment true? Or, if thunder is sometimes heartl. is its sound 
oomparatively faint? These questions have provoked 
dlsonssions from tune to time at meetings of the Astro- 
nontioal Soeiety of Prance, and have roctmtiy been ta^n 
up anew by that soeiety. It is suggested that the other 
ttoiaes prevailing on shipboard during a storm may be 
the resMon why the thunder often passes unnoticed, but 
information on this subject from sailors will be weloomed 
bj' the French astronomers. 

Cards for jlvy Falaonlag ,—The American Sotanut pulv 
liidtes a tetter from a Brookline, Mass,, correspondent 
stating that ftshennen along parts of the Massachusetts 
ooast find a prompt eure for the effects of poison ivj’ and 
poison somach in the ftreweod (Kroohtites hieracifolia). 
The poisoned parts are rubbed with the leaves of this 
plant, whioh must be fresh each time, bruised and 
crushed so that the sap moistens tlie skin freely. An 
editurisl note mentions the fact that a largo numlier of 
other plants have been recommended for ivy poisoning— 
notably toit«h<me*not and bunlock—but that " it seems 
doubtfitl whetiwr any (rf ttuuH> herbs can do more than 
tsdee the attention the patient from his troubles and 
onre him by mental suggestion.” 


The Lou of Bie ‘'Enduvoiir.”—A note in the Oeo- 
fftapkical Journal records the probable loss of the itabery 
investigation vessel “Endeavour,” belonging to the 
government of Australia, together with Mr. H. C. Dan- 
nivig, director at fUlieries to the commonwealth govern¬ 
ment, his staff, and presumably some meteorologists ami 
wireless operators from Macquarie Island. The vessel 
had proceeded to tliis island in order to relieve tlie staff 
of the meteorolognial station, which was established by 
Mawson’s Antarctic cxpeflition and substqiieiitly taken 
over by tlie Australian government. Slie left Macquarie 
Decemlier !id an lier return voyage, and has not since 
been heard of, in spite of a thorough sfaroh for her by 
govomment stuamcni. The “ Eiuleavotir" was built 
in 1968 for flsh<*ry researcli in the open ocean on the 
lines of the Michael Sars, and had done considerable 
valuable work of this characUir. 


TW SlBgaUr of “Saatnigi.”--No one can read any 
oonstderable amount oi current literature relating to 
polar exploraUon without metaphoriaally stubbing his 
toe over one of those ringed ridges of snow which are 
known ooUeotively m “saatrugL" This exotic term has 
become fnlly naturalised in the English scientific vo¬ 
cabulary, yet strange to say it is rarely met with except 
in the plural, and when an antlior undertakes to smgu- 
lariae ii the result is apt to be stogular in more senses than 
one. Thus Capt. 8eoU lj|, his diaries mentions a "sas- 
trugus,” and this ostenslbiy Latin word is defined in the 
gtoasary appended to "Soott’s Last Ihcpedition." The 
diotioitaiies are much at sea on the subject. The new 
Stan^ud, for instance, giv« two forms of the singular, 
“SMtruga” apd “Wurtruga,,” Mid does not hteqtion the 
plural at all, though, as we have stated, the iriural 
"sMtragi” is the form oonuntmly met with in English. 
The uistory of this word is tfooed hy C. E. Talman in a 
reomt nuwbtr of the UoniMff V^MUher Review. The 
‘word is Bussfon, and tha original form is “sastnupi," 
wi^ mraiMl fttMhlly i rott^h ^nt«r or shaving due 
to^nfpg wood agaliw* thegwidh, but has also a number 
ofd^tMilkOaiiiqss. Thojawiorlessponnanoatenow- 
ridi|M afomptforiatid of tha nortbara Siberian plains, 
thp 4few#cm of the prevailing wlnda 
*^-L fo tratfahW the points of the oompass, 

V ^ VfoUd, altered to “saa- 
«dtb rufee of toupillforat- 

ffofotipMf to thft world ^ bege 
Itoocttw 
434v«' this form of the 
iho singular 
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Hui Navy <!•*• Mora ffydraplanat.—Two new hydro- 
planas were raomrtly delivered to the Navy Department, 
throe others are now under construction, and thre<' fur¬ 
ther knaehiites are to be contracted for this summer. 

Lacy Toaga Blai for Parachute.—In a patent No. 
1,138,140 Anton Oister of Unter Siska near I.ailbach 
AustrisrHupgary, ahows a parachute whose rim is formed 
by a lacy tongs with springs at the joints of the tongs 
for automatieaUy axpsmding the same and the rim ef the 
parachute when the lattor is reloaeed from a wmtainor 
adapted to bold H when in a collapsed condition. 

Naiad Aviater KiHad.—A report has been received 
that Albert Mmwau, the noted French aviator ha<J lesm 
killed by his machine falling near Melum. Mor<«u Ims 
been very promineBi in aeronautical matters for wmie 
years, and was the Inventor of a safety device, with which 
he won a prise in 1913 by flying his self-righting aero¬ 
plane without touching the control levers 

Aeroplaaes to Lacate Seals.—The post scaling season 
in the Qulf of St. Lawrence, which closeil May 1, was a 
failure owing to the difficulty of finding and reaching the 
herds in the unusually heavy ice, ami entaihvl a loss of 
about t2,‘K),000 upon the owners of vessels. Next year 
it is proposed to engage two aviators to visit llie east 
ooast and the Oulf of 8t. Lawrence, rnsiieclivelv, just 
before the opening of the season and locate the herds 
If successful, this plan will save the targe amount of time 
now lost by sealers in searching for their prey, and sliould 
add correspondingly to the profits. 

A Dirigible for the Navy. —It is annoimeetl lhaf the 
Navy Department has ordered a dirigible aircraft from 
a ('kmneotieut company, whioh is to be iletivered within 
four months, and Will cost $45,(>36. This craft will l>e 
175 feet long, 55 feet in height and Will accommoilaU^ 
eight men. The speed will he 25 miles an hour This 
craft cannot be seriously regarded as a fighting machine, 
but is probably intended merely for practice purposes 
and for training operators for jiossihle fulur*' craft The 
battle cruiser North Carolina, which has become super¬ 
annuated, is to be remodeled to serve as an aviation ship, 
and will be sent to Pensacola, which is to tie made a 
station and school for training nviators. As wmid as it is 
finished the new airship will be sent to tlie same place 
and a floating hangar is to be provided to shelter it. 

A New German Biplane.—Just before the hostilities 
the Otto Company, of Munich, which had been building 
machines of the enginiwbebud typo, brought out a new 
tractor, which is believed to be now in use l>y the army 
It generally follows standard linos, with a rectangular 
body, topped with a turtle back. The upfmr piano has 
a slight overhang, and both planes have a decided taper 
toward the tips, the leading inlges sloping liackward. 
The lower planes arc attached to the bodv. and the upper 
to a center section carried on a steel tul>e structure. 
Two pairs of stool struts connect the upper and lower 
wings on each side. The tail planes consist of a semi¬ 
circular stabilising plane, to whioh is lunged the divided 
rievator, and of a partly balanced rudder, binged n> the 
stem-post of the body. The engine is a IfiO horse-power 
Rapp 

Big Foreign Orders.—Many rumors of big orders from 
foreign government for aeroplanes and niomrs are cir¬ 
culating tlirough the daily press, the value of Uie ma¬ 
terial ooDtracted for lieing estimated at $10,(KM),(NX) 
The latest report is that two orders, eai'h for 1 .(KK) ai'ro- 
planc engines, are going a-laigging iKsiause overj manu¬ 
facturer already has more orders for comjilete machines 
than he can liaudic. S|>eakiiig of (liesi* orders i( is said 
that machines of the pusher type arc pn'fcmd ahroail, 
but our builders are not prepared to turn out this kind, 
having had no experience with them, however. It was a 
question of taking what they could get, so the fon'ign 
orders were placed for the Irai-Pir models tliat jirevail 
in this country. There is appon'ntly difficulty In procur¬ 
ing engines of sufficiently great power, as the foreign 
buyers demand motors of from 1.30 to IfiO horse-jwwiT, 
and these uvi not being produced in any coiitudurable 
numbers as yet. 

A Fund for Aero Defease.—In view of the extremely 
liackward condition of aeronautics in the United Htates, 
both ill number of machines and qualdliHl operators, the 
Aero Ulub of America proposes a natioiuil suliseription, 
similar to those organised in Eranoc and Oermany in 
1912-1913 with a view to training aviators, pnicuring 
aeroplanes for the National Guard, Naval Militia and 
the Post OffliCe DsgMU-tment, and U> do whatever else 
appsfeus necessary axtd possiUe to create an efficient 
aeronautical reeerve, whi^ at this time would seem most 
urgent. It is polOtofi out that not only have we practii^ 
ally no aeroidMMHi, but iiiat out of the 150 lioensed 
aviMort in tlie’'tJ^tod Btatos, probably not over half a 
doaen have made flights of over SO miles across country, 
and none have any knowledge of railitary requiremonU. 
The National Ckanpetltion. commencing in July, whioh 
has already been noted, is hoped to srimnlate interest 
and assiot tMs laaVemeni. Contributions to the fund 
e*h bd (M»t to tbb Aon Ciab of Ameriea, 297 Madison 
Avemn, N«w Yarik 
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InventioiM 

Another Dedicated Patent.— Robert M. Chapin of 

Washington, D. C , has dedicated to the putilie patent 
No l,i:)7.K44 for a priiccss of preparing a conconlruliHi 
animal dip from arsimious oxide esjiecially dewigmsl for 
dipping or sprajing of cattle or other ammals with a view 
ti> ridding them of Texas fever licks or other deleterious 
parasitic insects 

A Two-faced Doll.-Practically two dolls in one is 
supplied bv patent No l,i;)X,41L> to Mary E Radick of 
Whito Plains, New York, who inakes the doll head with 
two diametrically opposin' fai-es, the expressions of (he 
faces )«>ing different and the hair Is-ing so connected 
with the Jiead that it can Isi moved to cover either face 
and exfMise the other 

Foldable .Sewing Machine.—Sarah K Averv of (’olum- 
Ina, H C , lias s.s'iired patent No 1 ,l,)fl,()21, which dis¬ 
closes a cabinet witJi a conipartinent into which the 
neeilie operating mechamsni mav lie folded, also a folding 
table to supjxirt such ims'lianism for use ami a drive 
mechanism wdiidi m use mav underlie the table and when 
not in use will be housed Is'lwivii the folding table and 
till' cabinet 

Locking the Milk Bottle to the Door. - Ixiins Is vitt 
and Isldor R<>iidelnian of New York citv, pnivide m a 
patont No l,i;)i»,7S() means for closing and clasping a 
milk liottle nis“k and a cliain eonnecksl with the clasp 
and engaging undi'r a door so that when the bottle is 
oneeaeciinsl it cannot bereleasevl until the door is opened 
Homething like tins is lussjetl whoa the milkman is 
ordered to leave milk at the door 

The Only Universal Standardization.—O Francis 
Jenkins whom' inventive activities in moving picture 
niattors ns well as in main other important fields of in¬ 
vention arc well known, in a risent luldress in Washing¬ 
ton (itv stated thnt the motion picture nblvon is the 
only unit that is standard in every country and that 
while railway gages fi>r example vary in different coun¬ 
tries, and umts of value, volunii*, length and weight 
differ, the motion picture film is the same the w'orld over. 

A Gaiaman Safely Razor Improvement.— Henry J, 
(laisman of New ^ ork city , who sprung into prominence 
some months ago as the inventor of the autographic 
kodak, bought liy the Kastman Companv for a large 
price, in a patent, No l,I,!i),II.T, presents a safotv razor 
in which dll' fiat lilmie which can l>e (Icxed in curvisl oon- 
ditioii IS used with a guard for Us edge separate from the 
holder, with th(' blade and guard relatively adjustable, 
with means for holding the guard in graduated positiona 
for purposes of shaving 

Moth Proof Bags. - In thi' spnng season tlie packing 
of woolen garments demands attention Moth pnvof 
bags are a convi'inenee and the evjiense of the bags if 
ustsi once and disc-nnied suggests (lie |V)ssibllity of do- 
V thing a bag whose open end can b<' st'curely soalvsl by 
Iiasting m such a mannt'r that when once cut ojK'n pro¬ 
vision will be made for its rc'pasting siieeeeding seasons. 
Ineulentally the bag should etnlHidy means for susixinding 
the gannetil witliin it, and for hanging the bag and con¬ 
tents from a supporting lusik 

Speaking Moving Picture Improvement.—In patont 
No 1,1.'57,0(50 Orlando K Kcllum of Isis Angv'les, t'alif, 
connects Iho moving picture camera and the sound re¬ 
corder by wires so (hev oix'rale synchronoiisly and places 
tlie tolei>bonc transmitter on the jverson of the actor, 
electric connections tieing providevl Ix'twoen the trans¬ 
mitter and rci'order anci suitable eonta< ts being provided, 
iiicluvitng stalion.irv contacts and ctnitaots on the person 
of the actor and iuia|)tcd to engage tlie stationary ones 
when the actor is in the field of view of the camera 

Edison Colored Moving Pictures.- q'homos A Edison 
in a patent No 1 .l.'iX,,')()() presents a method of prodnemg 
the illusion of scenes in colors in moving picture's An 
image of all th<> elements of a s<«ine of one fundamental 
color in that color is momentarily projiviv'd on the scissm 
and lln'reafter snco'ssivelv jirojis'ling imagt's which are 
siipv'rrsised ujsni or registervs] with the first linage on 
the retina of the Ix'helder of those elements of the scone 
of different fandiuiieiitnl vsilors m tht'ir |iroixir colors 
resjievitivcly The successive prejectiens are at such a 
rale that in necordams' with |)ersislciice ef vision, the 
pn'Ofsimg images will stdl )s> sei'ii hj the lieholdcr until 
after the last itiiagi' of the st'rles has licv'ii pn)Jts'U>d U|Hjn 
the ecrovui 

Developing Effect of a Patent .System.—An AmerKvan 
born son of an intelligent fon'igiu'r rcccntlv commented 
on thedtvadeticv' of his father’s nativeland and atlrilntled 
its failure to piogrv'ss and take a prominent luirl in the 
world's affairs to its lov'k of a ivaU'iit system He as¬ 
serted, and correctly, that, no nation in recent time ha* 
made any sutistonfiol progress that del not foster inven¬ 
tion liy a n'O.sonabte patent system wluoh would en- 
oouragv' invoiition and so develop the (voiinlr>’'8 resources 
along lines of mechanical progress If invention de¬ 
velops a nation, it likewise dewdoivs (lie individual, liene- 
filing him not only indlrvs’tly bv the jss'iintarv results 
but diroclly in the perauoal broadening resulting from 
bil inventive effort. 




Hunting for Derelict Ships 

The Difficult Work of Clearing the Seas 


O F the tnimeronfi duties allottud to the United 
States t'oast <Ju«nl cutters, one of the most Inter¬ 
esting Is that connected with the search for the dere¬ 
lict vessels left In the path of coromerce hy the periodic 
gales which sweep over the western ocean, and the 
salvage or dcHtrnctlon of these dangerous 
wanderers of the sea The sroat majority 
of abaudoiusl and drifting hulks come 
from the fleet of luralier-ladeii sailing 
shlim plying our coastal waters or voyag¬ 
ing from southern ports to continental 
Euroite. These craft, strlmwO of spars 
and sails hy storms, or waterlogged and 
unmanageable from leaking sides, float 
with decks awash, often bottom up, pre¬ 
vented from sinking hy thalr cargoes, and 
U8unll.v surrounded hy attached floating 
wreckage w hlch renders their ai^roach In 
small hosts illfllcult, and the placing of a 
working party on tsvard extremely has- 
arduuH except under the most favorable 
conditions of wind and sea. 

riots u[)on the ocean, their dln»enalona 
shrink to liivlslhlllty upon the ocean 
charts hy which the searching cutter 
tracks them; drifted from their reported 
posltionM by unrecorded winds and cur¬ 
rents, low In the water and hidden by the 
patoilug waves, they enter the class of 
elusive ol)Jects not far behind the submarine boat of 
modern warfare. However, there Is a well-organlzeil 
campaign conducted against them, shared by all mar¬ 
iners and actively furthertsl by our Government Here, 
as In HU many other Helds of muritimc operation, radio¬ 
telegraphy plays an lniis)rtant part, and without It the 
chances of success In flnding an object at sea are re¬ 
duced to a ndnlmum. Each of the hundreds of mer¬ 
chant steamers crossing and recrosslng the ocean Is a 
self-constltutiHl observer and lookout for the discovery 
of these nienaw's to safely, and their positions when 
slghte<l are (pdckly and accurately flashed to the coastal 
stations, ttins elimlnutlng from the problem half of that 
destructive element, lime, which formerly claimed Its 
full allowance In delaying the start on tl»e 
search, and hy wi much making it dlfllcalt - 


There are several approved methods of 
laying out the eourses of the Searching 
vessel oiiee the vlclnitv of the reported 
IKsdlion of the abandom-d craft is reached. 
Allowauts* for Its prolmble drift Is com¬ 
puted for tin* time eluiwed since the re- 
p<jrt of Its position was sent out, and ui»on 
the correct results of this computation 
success or failure of the s<«arch largely 
deiieods Human Ingenutl.v must ever he 
on the alert In its predictions regarding 
th(Me ever-changcalilc clcincnls, tlie winds 
and ocean currents, and Ibcii varying ef¬ 
fects uiKJi) each other from day to day. 
The drift of a waterlogged vessel off our 
Atlaatlc «?oast may reach as idgh as sev¬ 
enty or eighty miles In a da*, of twenty- 
four hours, and it Is within the range 
from this figure down to Hero that, the 
computations mntit be made When it Is 
considered Hint with the most prompt ac¬ 
tion ii delay of two or three days may 
ensue beftqp the vessel sent qOt on the 
search can reach the reputed locatti? and 
that she tlien muat take up a syatMli of 
devious courses while her quarry drifts 


merrily on In a more or less direct coarse, some Idea Of 
the nature of the task can be formed. 

When the reported position is reached tbs cutter may 
be set to describlag upon the ocean waste one of mr- 
eral accepted geometrleai figures. These cooprtse SOOM 



form of spiral, or related parallelagnias or trbutiNes. 
Adjacent lines are maintained a (Ustaaoe apart hot ax* 
ceeding twice the estimated (Ustance of visibility of tbe 
object sought, and this uatjorally varies from ttme to 
time with the condiUoo of the atmosphere. The men 
to charge mast decide, under penalty ot locreastog the 
ateamlng distance amteoeaMrtly if ttieir assompttoa Is 
too small, or of mlasli^ the object finally if too gr«a||;i 
For If it once be passed, tbs wit of search Is such tUht 
there is UtUe UksUbood of tbs steamer's retomlag to 
the vicinity. 

The search must necessarSy he suspended at idght- 
fall, bnt the steamer Is kept ah nearly as may be In thd 
same position during the nitbt, or If forosd to atoaxn 
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il'kDowa toe paanage of currenta more 
or leaa prokoiUMtl at tonser or aborter interralM At the 
omer eua of toe toW tkofe ts a regleterln^ apparatus 
(Vi$. ima|a|(ii|to| of a mirror upon which a ray of 
light faUa Infiitonoe of the current sent by 

toe toaBamlttor w mirror 1« dieplaccd by a taorlaontal- 
rerdoal mownMOt 4tad tjhe beam of light makes an im- 
pTMaton of vattona aorta on a acurdtlced (taper which 
uurolU. 

In order to avoid the oecondar}' photographic opera- 
tlou the paper whleh Ima received the impreselnn ptisaew 
In unroUliig Into a drat developing bath, then Into a 
fixing solution. It t« only neoeemr}’ to read the mea 
wage, as eaajr to dedpher aa a prJnte<l page, as the 
factimUp glvon abowa 

Now that we know the principle of ihe Pullok-Mnig 
telegraph, let ua study aomo details of each of Its parts 

The perfivadng ntachlue, completely indetiendent of 
the telegraphic system, makes In the strip of iiajter, 
which 1» moved by a guiding device o|>erated lij an 
electromagnet, holes of uneqnal al*e, wbow^ series ettrre- 


K|M)nd to the text of the telegram A letter In ordinary 
hand-writing Includes really yi-rtlenl and horizontal 
lines liet us analyze, for eMimple, the most simple 
letter of the alphabet, I It Is eomiMiMt-d of a long ver¬ 
tical line, of a short vertical line yy-hlch makes the 
curve, of a horlz<intal line joining them at the top, and 
II horizontal line at Ihe Isittmn In iterforatlng the let¬ 
ter I will lie reiirewnted 1>> a large and u small hole, 
which will throw a strong current, then a weak one. 
Into a telephone traelug vertical lines and then hv tyvo 
small holes whleh will send two weak currents Into Ihe 
1eio()hone Inscrlhing the horizontal lines In view of 
the succession and overlapping of Ihe cm rent one uixn) 
the other, the angles are rounded off 

To each letter of the alplialiet eoi respond dcflnltely 
2, ;{, 4—up to 10 different sIzihI holes once the laind 
Is iierforated the telegrapher Insy-i-is It into the fraiis- 
mlltlng apparatus. There sn ordlinirv electric lustal- 
lalloii puts In motion the guiding device while hy incniis 
of the itmncetlng iilug iln /mi,/arc it'i/n inirn iiiitrur) 
the telegrapher puls lh(> risK-hlng sfallou Into the clr- 






cult Tn the l«Nt jilnoo the wrltlns of the njetmajte 'works 
lu the following wu.\ ' tight from a ix>int of the flla- 
ment of uii IncHortescent lftrai> pamtes through an ai»et- 
ture tn a Heret'ii aiifl falla uiwii a atrip of photographic 
paiHT, retlectod li> a little mirror whoee back face of 
Iffoi restN iiiMin three magnetle iKiluta. 

The (lliiplinigiua of two reeelUng tel^honea lielng put 
In motion h) the electric currents of the transmitting 
telegraph, comnninieate to the mirror by means of two 
little stems (tlgw), slight displacements at right angles 
to each other. 

As a W'sult of the rotation <if the drum and the re- 
I>ealed movements of the luminous iMilnts from left to 
right on till' sensitive imtH-r. as well as of the advance 
of the latter, liwlliied lines are written on the photo¬ 
graphic baixl as long as I he mirror remains still But 
when this mirror nuni-a under the action of the \ll)rat- 
Ing dlaphratams the luminous ray writes letters follow¬ 
ing these Inellmsl lines A window furnished wilth a 
red glass [K-rmlts one to follow the displacements of the 
Incandescent point, which appears as u sort of writing 
flame 

When the dispatch Is entirely transinllf(>d a knife 
cuts the strip, which has now only to pass through the 
photogi'aiihlc baths 

Mr I'ollak has overcome many dllhcullU's to make 
this last lairt of hls telegraph tsislly usalite In the 
flrst place, the duration of the exitosure Is very short 
In other words, the time during which the luminous 
imliit Is nioring uiioii a surface o<|nUalent to Its own 
size dm's not exc<>ed .‘{/KtKXt of a second. In the swind 
place, the idwtograidilc procesm-B must go very rap¬ 
idly. for the accumulation of sensitive iwpv'r In the de- 
veloidng and fixing laitlis would 1 k‘ a dllficultv which 
would roll the system of tnosl of Its odvnntagos The 
Inventor has auwveded In this delicate undertaking He 
has InveiittMl a device which elTv'Cts the development In 
live to six seconds, the fixing In six to seven av'conds, 
and furnishes the mesanges ready to be delivered to 
their d4>Htlnatlons In truth, the surface of the gelatine 
comes nut slightly damp, but wllh blotting iiaia*r It can 
lie dried Immediately, so that telegrams do not need 
any further manipulation before Is'lng given to the tnt>H- 
sengera Besides this. tJie machine develops and axe's 
banda of small size as well as strl|>s 25 meters long and 
07 meter wide, containing alsiut lO.OtK) words 

Thus, tlie I’ollak-Vlrag telegraiih shows grcsit advance 
over Its predecessors Unfortunateh, theie Is some 
shadow over thc‘ picture Indeed, Iron win's or ordi¬ 
nary cables could not he employv'd when great distances 
are Involved .Sneh wires (hi not is>rmlt the passage of 
Interrupted currv’nts at th(' nspilred freviueucy of fitto 
to 400 Interniptions per second Ttu' wires ought to Ik' 
of bronze However, in spile of this tninsforiuutlon of 
material, the Pollak-V Irag devlet's retain their economic 
advantage, for with two wires they jiermlt the sending 
of as many words us u Hughes telegraiih emivloving 
twenty whes; tlvelr sulistitution for Hk' other svstems 
will have to (sime In the fiituie, without taking Into 
consideration that with them half ns many employees 
are anfflclent to transmit the same amount as with the 
Hughes system 

Finally, the'se Ingenlons ra«>ebanlsms devlsisl by Mr 
I’ollak and bis friend Mnig have isTnilttcd Hr Marnge 
to iihditiiiraiih n/K'iih 'J be diagram and Ibe phot(s 
graph 1 Mg 0) make It isisslbb' for us to understand 
the arrangements which be employs The novelty In- 
trodiicisl by the eminent rreiieb Investigator consists lu 
the suppression of thi' manlpnlntor Ho replaces It by 
a microphone )iut In coinmunlciitbin with one of the two 
receiving tc'lephnnes, the one which gives vcritcal oscil¬ 
lations The telephone Iben Irniismlts the vlbrnllons of 
the words fo the movable minor and the luminous ray 
photographs itself on the piipei Much line of tbi' tn 
scrlpllon obtninral corn-sismils to a iinarfcr of a second 

Thus, one has all Ihi' eleun-nls ms-essiiry for appre¬ 
ciating Ibe ijualltles of ii voice In fact, to Know Ibe 
duration of each tone It Is snlhclent to count the num¬ 
ber of lines Inscribed bv tiic vibrations if tlicre are 
three Min's tin- lone laslist three fourths of a sisauid. 
If there arc foui lines Ihu tone has ts'cn emitted four 
fourths of n second, that Is to sav, one second for I'uch 
line lasts one quarter of a second. 

t)n the other hand, the regularlly or Irregularity of 
the vibrations attests the homogeneity or non-homo- 
genclty of the sound 

At lust, to aprir(>olate the pri'clslon the nunilvr of 
vibrations cnrresiiondlng to each of those Is calculated. 
For that the numls>r of vllirutlons traced uiKin a line 
Is counted and raultlplbsl by four, which gives the num- 
lier of vibrations fier second As for the (Inie elapsing 
betwi'en two consecutive (ones the tiieasure of the 
straight line separating eacl of them, atnl showing that 
there was no vibration In (he liilerval, glvi's It liume 
dlalelv 

If a singer slliga a scale without luterrniitlon Is-tween 
the lolled and If he {Kjasesses a voice of gisal (piallly, 
B regular traee will be obtained (Pig 4), while If thh 
v-wal cords arc haJly used or tired, Irregular sluutwlllea 
will apiiear uisxi the iwper (Fig. 6). 


We kuvt 0UimHt04 Mr, accfwurt of (W*. 

e<tperimmi$ to t>r. P^oi/4 «. JkuoAwif, o 
iC«H-ktio*cn tktvnt ajitoWitt autkorUv m the 
human voice. Dr, Mtiptef eommaU* as fplhUM: 
that speech is of vowel and consonant 

sounds. Vowel somuts ar« musical tonet, that is, 
the vibrations or air waves follow one another at 
rcffulai intervals. On the other hand, the consonant 
sounds are larpeli/ noise, the vibrations oeouffina 
at irreifular intervals. It is thus clear that there 
miwt be 0 mnthed difference in the lomposUkm of 
these two dosses of sound. It is also a wett-knowM 
fact that the varktus vowels and consonants differ 
from one another as to the elements of whkh theft 
me comptised. For emomple, it is the difference in 
the number and the relative intensitUis of the par- 
Hal tones which enables us to distinpuish one vowel 
sound from another. The absUtp to convep idesu 
bp means of vocal sound depends absohnelp upon 
these fundamental differences of speech. 

,1 photograph tn be of ang value must differen¬ 
tiate the various elements impressed upon the sen¬ 
sitive plate A photograph of the face should en¬ 
able us to distinguish the mouth from the He*e, 
epe, (hin or ear, otherwise it has no value. In a 
similai manner a photograph of speech should en¬ 
able us to distinguish the voweis from the conso¬ 
nants and the various voted and consonant sounds 
from each other A critical study of the two so- 
called photographs of speech by Dr. Marvgc dis¬ 
closes no such differentiation. 

For (sample, tec have the same regularity of 
libratUm in both vowel and consonant sounds. 
Some of the tsMsonunis show an increase in the 
Intensity of the sound (indicated by the increase in 
the amplitude of the waves, especially the “p" and 
the "r,” hut this is not necessarily a characteristic 
of consonant sounds, "k," "d," “i," and 
have absolutely nolhiny in the photograph to indi¬ 
cate when they occur. The vowel sounds in 
'•rlcr," "rfc.” ‘•no." "mim,” "a" in “omlc,” “ie,” and 
•'«" (fi •'Fieri oi" apparently have ewactty the same 
composition, v*z, a fundamental and one overtone. 
The vowed ''u" vn “lune" and "t" in "amie" evi¬ 
dently (onsist only of a fundamental lone. Our 
study, therefore, shows that there is nothing tn this 
pkotoyraph—tonsidcred without the accompanying 
tcTt—which would enable us to translate these 
wavy lines into speech It iherefote i« not a speech 
pkolngraph 

The apparatus used by Prof. Malhck and n»|M»eI/ 
la studying the voire, and described a few months 
ai/o in the StiKMTiric Amehcan, discUtsrd the pres- 
fmr of from four to eight partial tones in the va¬ 
rious rowel sounds, oaeh vowel having its oirn 
parlicutar combination of partial tones. In one 
photograph the amplitude of the vibrations is 
gi eater than in the other This simply shows 
greater intensity of the tone. That in which greater 
amplitude is manifest cannot show any diseases of 
the ihiMil, as (laimed by Dr. Conta, since the same 
result (inlensitp of tone) nmld be obtahtod by a 
pcifrctly healthy throat. It can, therefore, be of 
no atTcicr in diagnosing diseased conditions of the 
vocal mechanism. 

Prof. Dayton O. Miller of Case Pchool of Ap¬ 
plied Piicnre, Cleveland, O , obtained some time 
ago by his extremely sensitive phonodeik photo- 
yiaphs of spoken words as well as tones sung 
under varying cmiditions, and his photographs are, 
/ judge, even morn tell-tale than Dr. Marage's, for 
thr scnsihitUy of his apparatus seems greater. But 
although Prof Miller has analyzed lens of thou¬ 
sands of complex sound curi'es, he finds the groat- 
cst difficulty in analyzing these curves of a nature 
similar to those here given by Dr Mamge. So 
that it seems a little optimistic to ermeiude that 
these phtdographs wilt give to the amateur in 
mathematical analysis a simple means of deter¬ 
mining the necessary corrections in speech and 
singing voice. There is no doubt that they gre 
illuminating in a general way to anyone who has 
made a study of the optical analysis of sounds, hut 
I doubt if they can be made of very yenaral and 
iiccurate use by the laity. 


I'p to the present t>r. Marage baa not eodlBsO tli« 
rules wlilch vs lU permit by tdmple inspection of a vocal 
photograph to toll the word* or the tones which ft 
rosenU. He has nOt yet completely dedirtwred thMO 
hleroglyphicM of a »ow type, but without doubt de¬ 
vices wbicli dlschwe the least Imjwrfectlons of speMth 
will help teaabers of singtng atjd diction tn their oftoa 
arduquM took. Thanks to ortgliMl combloatKiiu of ttm 
('xiS'rt in acoustlcA, t/m Moonet-flully or the Alvures 
will easily correct the faults of thetr pnptia, had w- 
taln rarlstan pncMtloa«r»-stor exampks Mndmit 
fionta—-already enploy U to atudy votOM at . 
ivatlento. 
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mb for luM imi, that Him dttterlfc^ the 

khnipmU iriiell^ at uddrtt ao.iatMh u ^ mmrs- 

pepera, hat of which, ttw'pttWic taftw- 

oatlM. Tbl« articte fftrm 
dhaetliitioa and ekplutettoi'ttf 
tent Hiujitmtlmu. It'to 

ftud wtm be f(^iowad h# 0^ the 

varione iHocewwo of atfutoftbettit^' In- 

dustiiee of Ctemupiy cover moat tint- 

purtaut economic suhjeet that atfeeta a Very WtOe ni««e 
of iadnatrlce and a multitude pt paopid Ih tMhy ^n- 
trlea. For many yeaw there bare heiw bkve 

felt that some meana ntfht be devloed hy trpitb all 
human eensee could be plekaaotly afledted, or (paUitOit. 
at the same time; and It haa been generaUy aOcapM 
that music Is the art that leuda ttaelf beet aa a foon- 
dation fur such a plan. Naturalty, the dret bopolaa is 
to combine the seaae of alght with that qf soatiH, aad 
efforta to flvt* a color Interpretat^ of tnnaic. along 
with the audible rendering, have been made pn several 
oocaslons. The discnaahm in the article on "The Art of 
Mobile dolor” vurlll bo found an exceptionally able 
cusalou of the theories and priaetp^ Involved, ^e 
Bclcnoe of dlpher Is an Interesting dtscnaelon of the 
general subjeet of cryptographs, or lUuidve writings, 
with explanations of several systems and methods of 
deciphering them. In the Barth Considered as a Hoot 
Kugtue we have a scholarly contribution to the geoiog- 
Ical history of the worhL Another Interesting article 
tells about some of the mechantsm empioyed in moving- 
idcture machtucs and (vrientiOcHUy describes an unnsu 
ally Ingenious Improvement recently made. The uac of 
rubber has becoiue so uulvemal and extensive that the 
question of snpjiUes Is Ivecoming serloas. In View of 
this, the article on the Artificial rradnetiou of Oaout 


chouc la »f«o of comraerdttl aud seteotifle Importams'. 
The Interesting article on Electrometallurgy (s in¬ 
cluded, and there are <^er articles treating of oOkir 
sensltivo plates, star cloaters, and other worth-while 
matter. 


Senarkable Ofl fidds is Tcxm 

I ^HB new oil field recently opened up near Thrall, in 
Williamson tkmnty, Texas, with such a remarkable 
prodnctlon, is unlike any oil Held In the United Rtates 
according to a report Jnst issued by Dr, J. A, lldden, 
geologist of the Bureau of Bconomle Geology and Tech 
oology of the University of Texas, after an extensive 
Investigatloii. 

The pecnltarity of this field Is the fact that the oil is 
held in an Igneous rock found lu the lower portion nf 
clay knonn as Taylor marl. This igneous rock was 
probably ivourcd out as a basaltic lava by a submarine 
volcano In tim sea of on earlier age. It was bvirtv'd 
under the heavy sediments in this soa and has since 
ebauged from a partly glassy block basslt to an impure 
serpeutlue which Is green. This aUeratlon was doubt 
less caused by partial decomismltlon of the basalt or 
trap rock. While this change was In progress otl proh 
ably filtered Into the rock, coming from the surround 
lug marls and. clays, wMch still contain matiy rwnaiua 
of once living animala mostly of mlernscmdc sine. 

From the outcroppings on the surface of this basalt 
It hs surmised that the oil bolt extends many miles to 
the south, then turning west, which belief la aupiSMted 
by the fact that oil has been located In groat poola at 
various points along this belt 


A Metal Family in Ofcraiaiijr 

T he Lmidon Daily Telegraph reports that the Scr 
liner Dohai-AHreiger appeals to the petqde for con 
trllrations of metal to the local mint. tHiver ta urgenth 
needed ovrtwg to the failure of the Ameriean mppi' 
and even iMd te apparently at a premium. The publi' 
Is urged to hand In plate, medala, sUver (tnnamenb 
bottle-atoppera, and even lead soldiers. An dfllee ha- 
been eetaUlshed In Berlin foV rserivlng aueb eoatrihn 
tloM. The metal thus received to mU t» the tUafr 
fooodry ht Freiberg, Baxony, wbrnu ttto aud (MO Ingotr 
and added to the mtnt VeHurya Appeato have hi^ madi 
to the pqplto of many scliOf^ te agcrldPa ttode toad 
Boldtom tfoe this purpose, a fhet •bfch «to»ty pttliita t" 
tiM settotw dmutb of lead ih tjennu^ 
not reoatruf to scrap Inmt ‘ 
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-S^iNllFlCjUfERICAN 


The Strat^ic Moves of the War 


«» witwnw of Itaty Into 
gfCftt t*» «MWtorn thonter of 

WfjC' bwi bem tbe M(H»a «ebtAr. Ute Bvainncbo of Teu- 
bait been sweewhw nw dnllda, crueiilnx end 
fiMltW or driving etieed ttf it tbe stubborn llumUn de- 
I feciiie« ai>^nl to bave gninod, ratber than luat, momm- 
|tn^(itlta a^^nauoe. No barrier, whether river, field trench 
<9 ^pemwiiutut fortlflcatloik, has been etrong enough to do 
moio than five U a touiKirary cheek. The larger part 
ot tiKi ii|M>jlls Kuaaia aecurad by many mootbH of hard 
gnA pendatent flgfatloe, at the coat of hundreda of thou- 
Dtndg of Uvea, haa been wreeted from her by the Qor- 
Utm in the abort period of one month. A great fortl- 
Aad dty that iVlthstood a Kueslan siege for nearly seven 
aaonttis before faDlng was recaptured In as many daya 
OoDstdarlng the magnlttide of the forces engaged, the 
aaaahi of vvar probably furnish no more brilliant cam- 
taUga than this (lerman drive through Ualloia. 

At the baglonlng of May the Ruselana were In poe- 
MMhm of the Carpathian passes—the doorways Into 
fiuBgary —and her further advance over the southern 
pigibe appaarod to be comparatively eaig'. Her iMwldon 
at that time la shown on the accompanying map by the 
Aottad line. The portion of this position along the Car- 
tMthian Mountains ran nearly east and west, wlMe the 
portion to the north ran nearly north and south. This 
right angle lieud in the line gave Cermaii leadership 
the best <Htportonlty It has had so far to deiuoustrate 
whether It Is worthy of tlie faith placed In It. A better 
place than Cracow, with its splendid railroad facilities, 
would be hard to find at which to (sjncim- 

trate the enormous force that was to make _ 

the drive. It was near to and directly In 
front of that part of the llusHtnn north 
and south line which invited attack. Uuu- 
ning to the east and connecting Cracow 
with Praeniyal were amide railroads for 
supplying the driving force during Its ad¬ 
vance. To the north was the Vistula | 

River, afhirdlng a terge measure of pro- 
teedon for the left flank of the advancing 
Germans. And. finally, the drive Involved 
no great risk. If It succeeded the results 
wotiM be decisive. If It failed, the Oer- ai;V 
maa strategic situation would lie none the 
worse for the effort The chances were t':? 
greatly In favor of socceas. .So great was 
the opportunity that It scutwly could 
have been Improved bad the Oennans de- 
Uherately led tl»e Russians into the trap. 

The advance began about May 3rd Ry 
June 3rd, ti«m von Mackenaen, with the ^ 

assistance of his Austrian allies, bad 
fouifiit his way tor 128 miles eastward of 
Cracow to the full line marked on tlie 
aocompaiiy lug wap. The itusNlans (ipiKhwd liitii most sttils 
bornly but unsuccesafnlb' on three suoeesslve strong nut 
ural lines formed by tlM> Ixauajw, Wlsloka and Han riv¬ 
ers. The last of these positions was jpeotly streiigthoiied 
by the fortress of Prsemysl, but this also was raptured, 
not hy slow siege operations, but by imis'tuous assaults 
extending Over some days, which recall the sjawtacular 
taking of Antwerp earlier In the war In the nasin- 
time, the extreme eamtom wing of the Russian army In 
Rukowina was gaining victories against the Austrians 
on the Truth and Dniester, in an effort to relieve the 
preMsure on the Rnaslan lltie In the Carjaithlans and 
farther to the north. But, the Oerroons did tmt pc'rmlt 
this to divert them from thielr main ptirimse, and the 
Ruoslan east wing finally beeame involved In the gen¬ 
eral defeat and retreaMl north and east. A unlU-d awl 
Vktoiious German and Austrian army Is now advancing 
on I^beHg from west add south. 

Why this terrible disaster to the Allies? Aside from 
the iaulty Boeeian allnwnttot, U would gppear that the 
RtuwMiw tart the initiative hy the pfrlod of IriaclJon 
tbit ftdtawefl thMr sucwwaes up to the taking of the 
CarpiOilin pawee. Not tiaUl the war to over will we 
know the BuMdip plan for the conquest of Hungary, 
bttt a Vfltr jKrtmblc eooteoture to that the activity of 
the Boai^ eart wing was the first move In a gonetal 
adSihCe ttM to be taken up in surcemion hy the 

vmtt lo ttw OarpBthtaiw’UUfl the right wing farther 
hOrth, foe A brief period tiiere was some doubt as to 
wMel, WaiiW WM the l»iaattveM-tho Ruwdan drive la 
the ««tt of the lloe or the Gw- 

'Ip Oiliili M titf) wtreme west of the line, 
tawiifhjg MaPiligte dlre^ of the Oermati 
te jeatvttig the initiative with 

lAltbrt tot the real reasona foe 
nure thiporUnt 
thrtr Origtu to the 


By Our Military Expert 

cunferpuee room of the grwU rh>rmun (lencrul Ktaff and 
the council chamber of the Gorumu Wur Dird The 
develoiunents of time and llu‘ mugiiUtide af the wat 
liave given It obaraeterlsUcs (jiiltc iic« hi wnrfaic. The 
German linagtoatlou uWHwrs to have grnsiied these. If 
not perfectly, at li-UKt better than that of tlie Allies 
The Alllee admit tlrnt amuiuulthm shortage was one <>f 
the powerful causes of the Itusslun defeut, and it might 
lie added that an abuinlanee of Huiuiunltion foi the 
German guus cmitrlbuttid largely to their \letoij Ger 
man foresight, ecgaJdxatlon, and enterinUe have Iss-n 
sufilclent to provide necessary nwmnnltUm without the 
assistance of the outside world so evteiishely dniwu on 
by the Alltes, The Oerraaii alao apwars to Imve retillietsl 
better than the other cuiiteudlug isiweis the Important 
part heavy artillery would play In field oper.ittons and 
was prepared for this lniio\atloii To dellser umiuu- 
nttlou to the front In suflleleiit quantity to reidace the 
enormous exi>endlture of the modern battlefield G u 
task no less dltUcnU than that of milking the amimi 
ultlou In the first place, and Is not posHlhle without an 
elaborate system of railways, j>crfis.-tl.v ois'rattsl Truly, 
this is a war of wits as well us of numbers 

Mo far the Italian hivaslou of Austiliiii teriltiii.t bus 
furnished us with nothing siHs;tueii1ur. This eertnlnly 
Is not due to lack of pre|uirutloii li> Italy, for she had 
ample time during the dliilunmtlc negutiuttous prisssling 
her entry Into the war In wbleh to complete all liei 
arrangements for striking swiftly Nor diH*s It Hinieui 
to be due to Inactivity of the Itallun army nor any 



Driving the Russians out of Galicia. 

Hi'rlous o|i|s>sltlon of the .Viistrlnn forces on (he Italian 
frontier. Nalun- Is the gieiit ally of the ,\ustih(ns In 
this theater of war and the lliilliiiis have eiieoiiiitensl 
more opisisltlon from lier forces than from .\ustrlan 
bullets The Italian frontier was ttoed bv Austrhi to 
suit her own military ends. From .Swlt/.eihind to the 
Adriatic Kea It follows the southern or Itallun hIo|k-s 
of the numerous chains of the .Miw For imiiiy miles 
(In sKime places os much ns three huiidredl hack of the 
frontier line on the Austrian side, one uiuuutaln clnilii 
succeeds another In a confused mass of precipitous 
heights and inurow valleys, with few goi,Kl wagon roads 
and fewer railroads Strateglculh, this frontlet Is 
greatly to Italy’s disadvantage it can he crossi-d only 
at the mountain pusses which cun he defeiidisl willi 
comparatively weak forflus Between the iiasses me 
wide stretches of country, practically imisiMsIhle (o 
tiiKips oticraGng In largo iiumlKTs In shorl. Hah Is 
confronted with nil the dlfllcultles. slraU'glcal and tae 
tlcal. Incidental to mountain warfare The itortioiis of 
her army advancing through the various paases cannot 
co-o]ierato with certainty and are In great danger of 
being tjeaten In succosiilon before asslstanco cun reach 
them from the nelghborhimd forces. In one of Narm- 
loou’s early campaigns In this same region ho defeati'd 
a suiK-rlor Austrian army when It was divided Into two 
parts not In supporting distance of each oth<>r. hy at¬ 
tacking each of the parts In succesahui. The Tyrol Is 
thrust like a dart for a hundreil miles or more into 
northern Italy, and Italian columns sdvancing tliroiigh 
the passes on the edges of this dart, must meet on 
hostile soil before tUey can work together as a team. 
This will be a difficult and hasardous orieraUon In the 
face of a tswrtrally located Auutrlon force, which can 
strike the ItallAD cohimns one after the other 

Tbe problem of supplying the advauctug Itallnn col- 
omns will be most difficult. Not all of the imsses have 
railroads toPtwWh them or even near to tlielr Italian 


railroad tenuiiuiN, even when (he nunlK an 
plentiful, G u tusk of hik h miigiiltiitle iim fi 
iKildest coiimiiiiider hestliile 'I’hi- fsillier 
advances the more dlttleiill li will he to for 
iimniuiiltloii (iiid reliiforeemeiils, iiiiil when 
gins the liisk Is liiereused hi Ihe lieeeshlly 
the wouiidisl to the real In ftie passes nnil 
lierlmetei of the dint me foi I illeiithins tin 
leiliieisl Hiid huge enlliier guns must hi- i 
huge iiuiiihers fin this task This menus 


only liv wav of a few narrow passes which may lx‘ 
hariisl might make an armi fight with the courage of 
desperation, hut it mm enslh have Ihe eoiilriirv effect 
The dangers of the siinatioii will iiffis-t all ranks from 
eommnndei down Tin llusslaiis In the Carpathians 
weie in Just siieh a slination a few wis’ks ago when 
tlie Gmuiun drUi- from Ciacow la-gitu In siiccrssl and 
threulem-d to close the CHipathlan iHisses liehlml them, 
whlli* they welt- heliig atlaeked Iti front hy tin' \ustrlmi 
armi To save themsehes they heat a 
_ Imsiv retreat which, for parts of their 


I'heii with a unlttsl army, lighting 
through these niggl'd mountains would la- 
a slow and eostl.v procedure .VII the mod 
ern weapons of warfare must Ire used here 
the same as on the gently uudulatliig low¬ 
lands The cavalry cannot Ire dlHirensed 
with, yet it will he nevt to Iruisrsslhle to 
support It Artllleiy, from the numerous 
field guns to the fewer hnl lamdi'rous 
siege guns, Is intUspensahle, though the 
guns may he uchaneeU hut u tulle or so 
each day Taetleal eorahlnatlons which 
will win declshe victories are ne.vl to Im- 
possihle lu the face of mi active enemy 
It prolmhh will hr sltslge hammer work, 
one (Jar after another, sueeess Mng 
merely Ihe eaiiture of one mouiilliln fast- 
iir'ss only trr find the enemy removed to 
another nearhy 

lialv s pi.Ill of eampalgn cannot U' de- 
ll•rIlllmsl with eerliiliity fiom news had 


toward Trieste e 
not she infeiids t 
wlllelV dhergellt 
Vmerli an rr'iidei 
eltliei mm h grea 
.Vuslila ran lain 


urlvantages on the slilr- of I hi' .Vllles This wearing 
ilown process, If rsmllnui'il long enough hv the .Miles 
and liermltlisi to Ihe Gerinmis, might In (line so reduce 
the defeiislvr' power of Ihe Geinimi iiitIeiiehed lliii's as 
to ja'rnilt (Ire .Vllles to hreiik Ihroiigh and turn Ihe (ler- 
iiians out of a consirleriihle part of Iheli long line, par- 
th'Ularlv In the north Mine prohniilv the Geimmis will 
lake giKH] care to stlengthen their defenses mid dellvr'r 
couiiter-utlaeks lu lime to oflset In a measure the arl- 
vantuges gnlmsi hy .Toffre’s nlbhlliig policy i>n the west- 

.VI the time fids Is written the (icrninn armies are 
111 no great danger at miy point and are InivIng mat 
ters pretty luueh tlieli own yvay in RuKsin and Galietn 
With Russia short of unimnnlllim for her army, which 
has not yet reeoyered from the dlsorgmil'/jitlon of its 
recent disastrous defeats, the Teutons’ host opisirtuiilty 
for some time yet apis-ars to Im to strike Russia a still 
more erushtng hlow, while holding I heir other opiKmenta 
at hay with the smallest imsslhle forces necessary f<a' 
thot piirpow* At other times In this yvnr the Russian 
army lias shown wonderful reenjK'ratlve jarwers, and 
the linmtHUale hope of the Allleti lies In her ability to 
do this ogaiu. 






Ph o tolir aph by pRnl Thom^mm 


T HK KallHn array Ik ItaKwl njK>n a bj'k- 
tein of iiiilvt'i'Kal oonKorii>tloii, Ita mili¬ 
tary aarvlcc liolntt g<»\rriKHj hj a law 
imaNprl In ls7n I'ndor IIiIh law ovciy man 
Htn'epled for sorsict* mavcfl nltio jparn in 
the Active Artnj and the Heacrvc, and for 
five jpara In the Mobile Mllltlu, after 
which followwl a i)erl<al of oineteen years 
of service In the Territorial Militia In 
I1K)7 to lia)8 extensive mixlltlcatlonK were 
made, and at the preaent time all able- 
bodlevl oltlr,<-nN are liable to nine years of 
service In the Active Army and Hesorvc 
(which hiclndes two or thris' yeurs with 
the colors). four years in the Mobile Mlll- 
tbi. and six years In the Territorial 
Militia. 

In the year 1001 the war Ktren«th of 
the Italian Army vvas estlniali'vl as fol¬ 
lows OrticerK, ;}fl,71^>; Active Army and 
Ileserve, 73 - 1,401 , Mobile Mllltln, .'I2tt.l07. 
and TerHtorlal Militia, 2,275,(Wl, ranking 
a total of ;!,. 3 .' 10 , 2 (rj men of all classeK It 
was estimated, however, that when the 
re-organlEatlon of 1007 to 190K had taken 
full effect, which It has done by this time, 
the Active Army and the Mobile Mllltlu 
would be Increase*! by about X! [ler cent 
above tbe figures given for 1901 Hence, 
at the present time, the field army, Includ¬ 
ing officers, should amount to a little over 
1,000,000 men 

The anny consists of 14 coryis with 20 
Alpine bnttnllons. an Mobile Militia eom- 
fwiiles In the sts-ond line, and with 20 Al- 
I)lne liattnllons In the third line Kehlnd 
these arc 51 nioiintaln tmtli-ries, (I bat¬ 
talions of earablnerl, and 2.1 buttalioiuv 
of ciislora guards, with inllltlii formations 
l)aek of them 

There are four armies In the Held, each 
consisting of two ivi four army corjis and 
one cavalry dlvlsbin. An array coii>s con¬ 
sists of two regular dlvlslona, lotallug 
25,(N»0 nien, with 104 guns and Itl machine 
guns, or two n-gulnr divisions and an 
extra Mol.lle Militia division, in which 
ease an army consists of 37.(H»0 men. with 
l.'il gmis and 20 tnacliln*' guns 
Tile gisigr.iiihv of Italy, considered 
from the strategic standisilnt, makes It 
neccssaiy that the greater part of the 
army Is- stationed lawmsneiitly wlflilii the 
reach of the- iiortbi'astern and northwest¬ 
ern frontiers, and the prinelpal lieadQUar- 
ters are Alessandria, Milan, Genoa, V<s 
rona, Bologna, Ancona, Florence, Bomc, 
Naplea, and I’alonno The Alpine bat¬ 
talions above referred to, with the moUD- 
taln batterle«,4re, iiaturally, stationed oo 
the Alpine frontbis 

The Infantry is armed with the Mann- 
Ucher-Carcano meguzlue rifle, using a ver- 


MettnUin artittcry carried «m tlw iMKk. 
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Machine gm drill in the muuntaine. 
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I N t|i« inade <rf May let, the Hnaimrio 
AW^Alr called «tt«iiUoa to aereral 
hnodfendw iB the motm track indaetry, 
O-Mtih might b« conaldeiwl aa itidicaUng 
the arrival, or «t least the dawu, of a new 
to tide Ittjlortant Indoetry. Ohe 
Mifo^ ato, «t cmne, only be eosstwed 
a« 4Nieh, In the Vntted fttatea; ft* to Bu- 
reiK^ iBOtior track mannfactnrere, dealom, 
and naato will dnd thMnaelvee confronted 
by ,a tttaallon whhdi, la ite very nature, 
la ahaolilia^ iWimoetletited. Hm vrob- 
{e«M Hoe toartae ahortty, «■ a direct nwult 



ebcx w wli >7 Urn IBrrtM 

The Italian 75-centimeter field gun. 



must l>o sold' \iid In (In' ilisiwiMil of 
M‘lil('lcH In MU li nil cnoimoii'i nnni- 
lier, comiiiircO \\ttli tin totnl innntinr In 
MCtlvn «ork linforn (lie unr lies n nicuinoi- 
to Hio Kiiiiijicnn nmloi IiikK innkcrs, 
\\Wi.'li I'M'ii ill tins Iniii' Is I'liiislin! ih(> 
cm vest npiiK'liension Tlicrn will lie ft>w 
motor (rucks c\isiilcd fioni the I lilted 
Htates—wIll'll till' \Mir ends' 

Electromagnetn for Experimental 
Work 

M tTt'n time Is often eonsuiiKsl In miik- 
iiii; cliS'lromiiK'iiels for e\|H'rlnients It 

often hnivjH'iis tlint n liune iittiiielUe \k)w- 
pr Is not iKssIed, mid in tids ense It Is an 
easy niatler (o nmke op iin eUs-troiiinKllot, 
pspoelally If tliere Is n (SimhI uirreiil supply 
nt huiid so Hint the nniifiii't need not have 
a creat nuiidier of tiiiiis Take a Kood 
bIimsI Kalvanlzed or ottiei soft iron wire 
(alioiil one elj'litli or thris' sivteentli lin h) 
as a (Sirs* Were It lieiit as a tioiheslns', It 
Would lie verj hard to wind, lint all that 
Is needrsl Is to liisniale ein li end wltli pu¬ 
ller mid then wrap on lalliei line wire 
without the use of a spcsil After wllld- 
UiB, hend the whole so as to inakr* the 
usual li-shaiie AltliouKh small, such a 
mtiBiiel has ixmer enoUKli for many usual 
puria,ises 

Metallized Cartridge Shells 

B y the Schoop pi'oress, as has h(s*n do- 
gcrllied ipdle fulli In the SiiKNTine 
Ambbkan, metal maj he spia.visl n|Hiii an 
object to fonu a thin plalliiK or (saittnc 
Thta proc(»8s Is now ts'liiK iiserl In tho 
manufaeture of cartrldKes for rifles In- 
etead of asing a soltd iiietallle shell, iiaiH'r 
cartons are employed, and these are cov¬ 
ered with a thin la.ter of metal Aside 
from the envlui; in coi'iior oi hrusa, the 
cartridge Itself la lighter, so that a soldier 
can carry more of them than the old type. 








































A Novel DteoolYing Plcture-proiecthi* Anwratus Th*' oiie»av« cmt 

^ ri ui- —<teiwudl»f upon «»rr««t <wirt-\fiHi}<| bo abotit # cwnti ptwi^ w 


By Robert G. Skerrett ^ 

U NTIL \<-iT ritviiHy the trick of Hhowln* (UtwoUing coatplete abon 
vlowM 1)\ nipiiiiK of H atwotiHcoii wan pretty much projector, whi 

a luattci of hli'lght-of liand. The ota'ratof In charge of like 6 feet hlgi 

the njiK'hliie liiid to Mhl/t hla hIWok mautmlly, and the 2 feet square, 
aucceaw of the elTe<'t hinged entirely uiion 
his ciiiiiiliig of umiilpulatlon In this age 
of mwhanical wmiders a prtioodurc of thla 
aorl (wenxil exceedingly atithiMHte»l--nt 
least that Is llie uay the situation lin- 
presHcd Mi Atfre<l Vlwher, .Ir., an niider- 
groduiite of Stevens Institute 

lleJlig of an incentive turn of nilml, this 
jonng man M<*t nlwuit planning an aut's 
malic apparatns for shifting the slides 
and o|s‘ra(lng the shutters of a stensiis 
tleoii When far enough along, he laid his ! 
dealgn iH'foic an estahllslnsl manufacturer 
of rdcture-tnolwliiig inuchUies. hut the 
latter deeliired the soJierrH' irapractkailile 
tViinlug from doggedlj Kulrh nneestrv, 

Mr Vischei deelded to lailld an pxp»>rl- 
mental outfit, and from that Hrst endeawr 
has cNolved his aufoprojeetor. a eommer- 
ciiil apimralus now generously endorsed 
Iiartlcnlarly hy advertisers 

I'he Inventor’s hrst aim was to produce 
a machine foi the lecture jilntforiu, luit 
the inunedlute held of plctme advertising 
made the stronger ai>iveal Ills out tit for 
the h'Cture platform Is fuiidumentalIv like 
that for puhllelty work, except that the The iiui«r nechftiii«Ri hi 

l<>cturer coni rots the perlisl of exposure holder*, tk« faUet 

for each plate and. by merely pressing a 

hnltori, can make the apiKiratns show again the picture screen, and Ui 
immedtatcl.v preceillng the one at the time on the time projoctloi 

sv'iism This feature ia a vuluahh' one, and the con¬ 
fusion so often encounlerevl wherv' the slides art' o)>er- A 

ail'd by hand Is I'litirely eliminated. A LARGE t< 

I’rlmnrllv, the machine eonslsfs of two flanking racks /» com puss i 




Robert G. Skerretl weii^bn 

■Idly the trick of showing dlisaolving complete about 73 pottada.’ and la oottipact The auto- ntto ^ 

I of a sterwqitlcou was pretty much pfojhctor, when redtt^ itpoii Itti atend, bt amnetWng ajwtfeer cotttajw * 

of hand. The ois'rator In charge of like 6 feet high, aitd «|^.»uir a «qar itpttw «f lew tt»» hmjiw 

1 shift his slides niantmlly, and the 2 feet aquare. 4. (dctiuh 1* thrwtt npett the WajPo^ «f 

r hinged entirely uiion without »oy "w 

IPUlatlon Jn this age ' __, _ bejl» Mkhtt M 

Qrhlti ^ iMw 9^ 

Y ears 8«o, when th» idtaWi^dialiiqQtof 
the gnUh rklaer of the West tp^ 
from a modeat farm of « tew Jiihtiantd 
acpM to the inunbiwe Mach wham tt mok 
au entire day to ^ a Alwrow 

aroujid a held. It became evMdiiit thit ^ 
old-faahloned hand mothad* ot ptpwlw. 
reaping and thrmihhig Wore ehtlriair In- 
adoquate, net only b^tiae of the coat^ hat 
more oapeotaliy beehtwe R w»a ImpoMlMe 
to And euoogh men to do the work. Thla 
condttion Wat met by the roaphm «M' 
cbfpp , which latei^ bmmme a header, hnd 
was alw> cotdblued a threabot, flraa 
evolving a harvesting outfit of great ca¬ 
pacity. 

Theae eomblnatlone were heavy to haul 
and alao roqulted conaldawWe power for 
the various mechantoal operottoM. and 
with Ineroeaed detnaoda Car eervtee the 

IS runaumcniKiiv use Blmide reaiaw requiring two bones grew 

work, except that the The inner mechaniam hf the antsprojector, ebewiag the lantern alides and to a huge mschlno drawn by thirty law- 
le perliMl of exposure holders, the gaideways for the carriage*, and the double lensea. erful animals; and hiwo the limit In elae 

by moroly pri>ssliig a Slid effldermy practicable with this kind 

le apiKiratns show again the picture sertsui, and the lllutuliuitUm Is aiUHclent to make Uuy- of power nppenn>d to have been reached. The ateam 

Ing the one at the time on the time projection vivid. engine ai>|vears not to have boon suitable or detdtable 

re Is n vulmihle one, and the con- os a sulvstltute for horse power, and even when the lu- 

ivunlerevl where the slides are o)>er- A Home OH Two Wbeels ternal combustion motor became practical tts use was 

irely eliminated. * LAIKJE tint house that can be foldeil up Info small ctmflned to the operation of the mechanism but not the 

chine eonslsfs of two flanking racks /V compass and trailed liehlud an aulouioblle on a propuWoo of the machine. All of this has nan be«i 
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Hi'reiui, and the lllntuiiuitUm Is autHclent t 
time projection vivid. 


A Home on Two Wheels 

LARGE tint bouse that can be fuldwl ui 
compass and trailed Is'hlud an auloui 


holding Sibil'S In plvotisl aluminium frames which alter- tvvlewhet'lcd trailer has been devised by a Loe Angolcs chaugmhby the Improveroents that have been made In 
nale In the order of dlsiila.v Oi, In other heavy traction devices, and the latest har- 

words. the odd nuintiers are on one side vesting apimratos la the complicated ma- 

Chine shown In the illnetratlun that dons 
everything but grind the grain which It 
gathers 

Itorveetlng that la almoat anlotnaitc Is 
now possible by meaiia of a oelf-propelled 
combined harvoater which has reached the 
coninit'rclal stage, Hlnce the early eigh¬ 
ties, when a header and a thresher were 
combined to make the horse-drawn har¬ 
vester, three other maciilueM iMVe been 
Incorporated, via, a recleaner, a gasoline 
engine, and n “cateriilllar" track, whlrii 
proivols tho oHttli forward. 

TTie heads and u short section of the 
straw arc cut hy the header knife falling 
ttism the draitcr. an widless cniivas belt 
which elevates them to the ftssler. Back 
of the feeder, a raiddly rewilvtng threah- 
ing cylinder knocks the gmln ont of the 

sens'll niitll the bultim Is again pressed hea^c R«‘volvlug Iwatcrs, irtckew, and 

for the next slide or, as we have already A harveoter in Kief, Bttaala. ondltsw straw carriers continue the mflki- 

said, for the reprislnetlon of the iirevlous Internal uMnbusUoii waaliw naapllt* power, ana tUc miM.alae, propelled t»y a cuterpUUr ration, finally throwing the straw (tot at 

picture, then another hnitoii In the same tractor, euU. tbreelic# and natJui the grain Uie roar of the machine, either in large 

hand bulb is pressed The d Isa pis 'a ring of bundles or a (Hintluuoua wliKlrow. The 


nale In tbe order of dlsiila.v Oi, In other 
words, the odd nuinliers are on one side 
and the even iiutnU<rs on the other In 
turn, the slldi's are swung in a vertical 
plum' across thi' face of the pvoji'Ctor, 
('iich set of slides Iniving its own lens, and 
MS the shnlter of the view Hlnaidy shown 
is closing, the dlarihnigm for the new plc- 
fim> Is ois-iitng In tills fashion the dis¬ 
solving errect Is ohlnlni’d giiidnally and 
smiKitlilv and with is'rfi>et regularity The 
slides cannot Is' droidtsl and Ihe tn*s'hHn- 
leal movement Is so nlw that there Is not 
tile slightest Jar or vlhralloli The oar- 
ringes containing the aluminium holders 
advance much after Ihe uianiter of n tyia*- 
writei carriage, and this pmgresslon Ls 
ellectisl li.v gearing. 

ill the case of the Us'lui'e aiipanitns, 
till* notion Is htartisl hy the iiresslng of a 
button and the plctme remains uikiii the 
sens'll niitll the hulfon is again pressisl 
for the next slide or, as we have already 
said, for the reiirislnctlon of the iirevlous 
picture, then another hnitoii In the si«me 
hand bulb Is pressed Tbe dlsapia'aring of 



one view and tbe eoinlng of anotber glv(?s the dissolving 
efTeel With the advertising macbirie, however, Ihe 
iwrlisi of (llHpla.v 1 h vmlfiiim foi all the slides, and they 
are shown eonliniioiislv in iinv deslrisl onler so long us 
the apprir.itiis is working 'I’he arfnating current Is 
Hiitiifsl to antoiiiatlc control, which can ts' set to slop 
Ihe mnehine al anv hour This Is puillcnlarlv desirnhle 


the dissolving Inventor. Although It imikea a commodious eump house grain Is elevatbd 


d to the clennar, thence deltverod Into 
L- atlll Hcwed by lutnd, and dumtwd alx 


wlih eomjiU'tt' (spilpiiieut for cisiklng and sji'e]ilng. yet sacks, which uix- atlll aewed by lutnd, and dumtwd alx 

every detail is so Nclentllicnily arraiigtsl that a very In u place on the ground. I'lithroahed fatuids go back to 

portable Imvd Is made of the lairts within a few mlnuh's the feodor for a second trip through tbe cylinder, 
after sinking camp Tbo separator Is kept level on ateet) hillsldea by a 

The irallei contains a tent cliulrs, stove, Ice-iaix, a swinging frame wliU'h pcrmltil one wheel to b« dropped 
table set complete, nnmerons (ssikirig nteiisUs, etc Tho and the other ralM'd, tho bimdcr meanwhile conforming 


s for sleeping uecommodatious coiislst of < 



tbe slope of the htU, HotnoUwea over 43 per oenL The 
gqjgdlne imHur was first added to herse 
harveslx>ra to maintain a atoadler motltm 
for threahing, reggrtUem of tbe fo^ivard 
progress of the outfit, and to itedttcd the 
Bnlmnl power teqUIlmd,. la tlie .mdf-pco- 
peitetk imrveater It, ^ fNmiabes 

pmeOT, hot only fi«r Ibwab- 

Ing, M beforfe, tupt hlao fitr 
JJ'onr meu flhe aattfMidimtoil qdt- 

at, one drlriWb »lwMp»‘l|afi«*Mt U>e 

himder, a third tba ■ ■ And a 

feiarj^ ,Mwing'owriqu' much 

, tv^t Intu Rm «* six 

‘ nwa w»d 

ftlhb with « 


Campliig oHtat fer m«t«rigta adaptad te he earrtad te a tMdbr, 


















^Msnuw '*»ew lork tbrotigli 
. tt Mii w ttwaw Mw *ijt« of tb* 
Ifaik ria»ii. The weli^ 
^ fthfl V 80 om three huiMlred tons. 

w(Mt ftwnd oooeWMwy <» i»«w« the ststue, «s the 
k SCi^r^ttOii ttb««e thh Voof of the subway was sot 
^iHW^tMKnigh the towl 

8x11^ of this mutstve piece of sculpture a die- 
tatm of tih6 ihet was effactfid without the aM of stoath. 


;4lsitxte dt htmm pownr, hut laarely by hand tobon ^nw 
iweltmiaary operathns coaslsted In the remont of tit* 
deaiiHe steps Muroundiug tt and the raitim «rat at tile 
uortar to all Jotats of th« pedeetal to a depth of at 
Jaast as inch, to Mder to praront spalltog, toat might 
hf wwed by axeeaalTe atreasasy In the atunea durint the 
4novtoc. 

upon oompletien of this work toe fotuxiatloo was eat 
out below one end <rf the granite pedestal, euomto te 
permit the placing of a tmaaverae needle, eohstottog of 
a pair of 19-lneb I-boems bolted together. Tbeae 
MOdlee were sappotted on Jacks at each end and were 
brought te a be^ng under tbe pedestal. An adjulnteg 
aeotlon of tbe foundation was then removed and a aec- 
ond pair of I-beams inserted and Jacked u{i, and this 
operation repeated until six iwlrs of I-beams had been 
set. The monument was then raised, by means of the 
Jacks, to a height sulhcleiit to permit the placing of 
skids and rollers. 

Tbe skids upon which the moiinracnt was moved oon- 
sisted of two sets of three IS-liu-h I-hcaius cadi, iKdtwl 
tegethcr, placed longltihlliially under each side of the 
nonntneut. Over these, two Ib-tach I-I)eams, boiled to¬ 
gether, were placed longttadlnally along each side to 
suiport the ends of tbe needle beams. Twelve OVl-lnch 
Steel rollers were then placed between the tipiH>r longl- 
tu^ual beunui and akhls. The skids were then wedged 
up ami brought to a bearing and the Jacks removed. 

Two dllferentlal imlleya anchored some distance 
ahead were used to move the monument on the ndlers. 
Two men to each pulley operated the windlasses on 
which chains revolved. In this manner tbe monument 
was moved to Its temporary ikmUIou over a concrete 
foundation which had previously been placed for its 


support 

Two palm of Id-inch I-beams were then placed Icngtb- 
wlxe along each side of the nnmuuient above the trans¬ 
verse tmira of 1-bearaa; and the latter bung fnnn these 
by means of 3-toch I-beams placed above the kmgl- 
tndiruil aud below the transverse I-beams and connected 
by l-toch bolts. 

The load was then transferred to Jacks placed under 
the upper jMlrs of longitudinal I-beams, and the lower 
sets of longitudinal I-beams and the skids on which the 
monumeut was moved were removc<l The monument 
was then lowered, by means of the Jacks, to the required 
grade. Hupitortlng piers of granite were then tmllt under 
the monument and tbe load transferred to toe idem by 
means of WfdgeetoiMw The jacks and needle beams 
were then removed aud the granite steiM replaced. 


Swat the Fly Egg* 

«*Q^AT the fly" is a good war cry; but It is like lock¬ 
ring tbe stable after the horjfl* Is stolen There la a 
better one—“Hwat toe eggs.” Probably every magaslnc 
and newsiwiwr to the Uiilte<l tttutos printed last soa- 
sou from one to a score of arraignments of the com¬ 
mon house fly—the disease-breeder, too typhoid fly; the 
Infantile paralysis fly, In a word, the twentieth century 
peat an enemy of mankind "Swat the fly" has become 
(be slogan of toe day. 

For every fly killed In May then* will be ten 
toousand lews In June, a million less In July, and bj 
Bept«rol)er the most ambitious boy, eager to earn the 
Pflie for the greatest number of flics hlllctl couldn't 
possibly lift toe i>ro||Wiy of this slngki fly which oscatsHl 
him to toe springtime. All very tnic, but where will 
all tbwe flies lay thoir eggs and rear toelr prschma 


i^ieBJlWlCAMHaCAN 



The MMUMmf Jacked up ou the new site while 
tito oUde WCM bdiic remored. 



Mevtog the monuaieat eo rollers. 



Laying the eldds on which the monument was 
moved. 


babies? Can wo find the nests, con we destniy them 
by wholesale, tbe larvae or the eggs'/ We ciio, easily 
and cheaply, and every city witli ordinary legulailoiis 
may Iwcome a fl.vless town I-'lles breed In flitli, prin¬ 
cipally inaimre, and the ordlnuiv pile of stable iiiaoure 
will bring forth enough tiles to keep five liiiudn-d fand 
lies fighting the pests from morning till night. If one 
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tenth of the money Invested in lly scrt-i iis were ais^nt 
on killing fly eggs laid In manure piles nod garbage 
cams there would be- no nc*ed of tbe ti.v screens which 
keep cnit the Hies and incidentally a large proiHirtion of 
the ecMcIlng bre-eaes of summer 

Our tioverunieiit has enrrlpd on an extensive exiH»rl- 
menl with manure plies and the eggs which each female 
fly dojiosltB therein hy the thoiisuiid, and has found the 
remedy It Is ordinary Isinix, one of the commonest 
and chenix'st of minerals, produec-d In ahutidance In the 
I'ulted Slates, and It takes very little to make tbe fly 
egg quite worthless as a future fly Borax costs about 
live cents u pound, and tln> crude Icorax inliieial, (s)lc- 
Dinultc-, ccmsldorahly Ic-ss, while- thre-e llflhs of a [smtnl 
sprlnklfsl through 10 cubic feet—about eight bushels— 
of manure will kill 90 i>er cent of the eggs aud maggots 
of the fly 

A long series of experiments looking to the dc-«truc- 
tlcin of flv eggs and fly larva- In manure- pllc-s bus beeu 
curried on under the dlrec-Mon of l»r I. O Howard, the 
i-nloinciloglst of the Department of Agriculture-, the 
liiuuurc- iH-lng fn-afed In boxes or cages, the csillectlon 
of these ri-Bcnihllng a group of huge Is-chlvc-s The ma¬ 
nure, well Infested with fly eggs, was troated with 
borax, kerosene, potassium cvanldc-, formalelehvde. cop¬ 
per sulphate-, Paris groe-ii and ten or a dore-n other 
cheralcHls, hut none gave satlsfaelorv results e-xe-ept the 
borax -Strangely enough, the iHlhinlan ('anal (’.ommiB- 
slon larvlcide, conslstiug of carbolic add. le-sln, caustic 
sesla and water, which kills mosepilio larva- lii less than 
half an hour, had hut slight effe-et uism fly larvie 
An Imixertnnt consideration In tbe borax tretitment U 
111 tbe e-rrect on the- manure Some- of the ehemleals 
testc-d re neleriol the manure demge-rous as a fertllixw, 
milking It more harmful than he-nehclal to plant growlh, 
but borax not only makes tin- manure possibly more 
beueflclul us a fertilizer, but prevents burning or fln>- 
fanglng, a natural proci-ss with ordinary manure pile* 
which ceuisldernhly nsluees the- fertilizing elTivt 
The borax treatment is hlmplleity llse-lf Dr How¬ 
ard’s udvlee- Is to illiplv tl to 10 ismiielH of borax to eve*ry 
eight husbcia of manure Immesllately uiwii Its removal 
from the barn, slfllng the Isirux arouud the- outer i<dges 
of the pile with n eommoii flour slfte-r and then 
aprlnkle a large watering imt full of water over It The 
flies lay their eggs on the fresh manure and I he borax 
when It comes In contact with the eggs pit-venls their 
hatching The few eggs wlile-h ilo imlcli into maggots 
will soein or late-i e-ncounter the borax, too, and die Tho 
lieatineut should be re-peate-el with eue-h addition of 
flesh manure, since- the eggs hatch out In erne clay, but 
remain In the manure- as maggols for several days more 
Vi'hen the manure Is ke-pt In close-d boxe-s or ]ilts loss 
frequent applications will .suihce- IfefuM- and garbage 
sliould be treated In the same way The eost of maiiuru 
treatment K flgiiresl at one cent is-r horsi- jk-i diu 
The borax treaUnent Is so simple-, so effective-, and so 
Itiexpi-nalvc and so small a burden on lhe> Individual, 
that any community can enae-l and e>asllv enforce 
regulations which will le-ave the fly without a l>r<*edlng 
place, hence there will be no flics to swat 

Feeding the New-born Infant 

I N the light of some exis-rlnients on the energy re¬ 
quirements of ja-W’-horn Infants, stiielte-el In a i-e-splr- 
Htlon Ine-ubator, It Is elalnie-d hy II ('. Balle-v and 
J K Miirlln that the hre-a.sl seere-llon should N- 
supple-UK-nteel with artiflelal fessl elintiig the- first 
tlin-c days of life, as until the fourth day it 
Is luadispiate- to supply the- eiie-rgy re-ejulre-d hy 
the Infant The- re-splnitoi v epiotlenl of the- Infant 
whewe- fessl Is not llius suiiplemenle-el shows a e-olalltlem 
of slarvntlon, with the- eemihustion of fat, on the se<s>nel 
and Ihiid days He-nes- It Is s1sle-e1 that “fis-duig tho 
m-vv-liorii infants for the Iirst (hre-e elavs, In addition to 
the bre-asi ses-re-lloii, a formula of about the- same- esmi- 
positleiil HS eolosiriim would uiiiH-eir to Is- h logh-al pro- 
es-e'dlng, not only to fulfill the energy respitreiuent, but 
also to supply the- wnte-r lost’’ 
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Inventions New and Interesting 
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A Renurkable Intermittent Mechanism for 
Motion Picture Projectors 
By W. B. Morton 

N 1li(> prodiii'tioii of iriotloii p'oturoH advantage !'< 
lakcii of tlio (haractorlHtir of the eye known na the 
|i(‘rxlKteii( e of \lslon There 1 h no actual motion of the 
rH.\H of light forming the pleture on the at re<-n at all. 
Indet'd, It may la* auld that to obtain la-rfeet motion 
In the picture the Him muat lie held iH'rftvtlj atlll 
'J'he motion picture film conalata of a wrlea of auo 
ta-MaUelj taken jihotograpliH of wueh amall alzt' that on 
a reel of atandard length there are approvlmately 
Ifl.ikKI pletnrea, each differing from Ita jirtahseaaoi hy 
ati ainnll a dllTerenep thal It la dlllleult to mt’uaure and 
quite ImiKwalhle to ohw'rNe hy mere eomiiariaon. 

lly the oiierutlon of the motion pit ture machine the 
him atrip la feil Interralttenllj aeroaa the path of light 
of the an lamii In aneh manner that each picture is 
hrought to rent In the focal plane of the projecting lens, 
while the light from the lamii la cut off from the aeieen 
hy the shutter <if the machine and la maintained at 
rest for a detlnlte jM>rl«Kl In whleh the shutter, nsnall.v 
» eontlnnonaly rotating liladt', uncovers th(> lens, makes 
Its revolution, and again Intercepts the light dining 
the Interval In whleh the film Is advanev'd to bring the 
ne\t picture into plnee 

The simsithnesK and e3kaetnes.s of oisTatloii of thi' 
liit(>rinlttent gearing which drives the him fissl dinallv 
determines the (jualllj of the projeetion, as the ''detini- 
tlon” of the picture deisnids dilefly on the e\niliies.s 
with which each picture is reglstercal with the isisltlon 
of the r>rec<‘dlng iilctnre An imainulltv of h‘ss than 
1/1P,(KR) of an Inch In the (‘iigagliig parts of tlie In- 
ternitttent gearing can he dislingiilslicd In the appear- 
ance of the picture' on the scns'ii 

Not only ninst the Intcrmitlciit he ahsolntelv exact, 
but the ex)s>rlen<’e of the first invetilors In this iieM 
demonstrated the destrnhiUtv of Inning the |h>iIih 1 of 
llliiuiluatlon as long as isissllile and the peihsl of move- 
mi'tit of the him as brief as enn lie olitalned within the 
limits Imtiosed hv the fragile natni'e of tlie him and 
the speed of oisTatlon 

I'rlor to the Invention hv Mi NIdiolus I’ovver of 
the recently patented Intermiftc'nt gi'ar forming the 
subjvs't of this article, the greatest relative' imtIimI of 
rest was three times the duration of the iktIisI of 
niottoh obtained with the well-known 1 slot (ienevn 
gv'itr (Klg ]) 

llie next Oeiieva gear In ratio of rest to movement 
Is the S-slot (JeiK'VH gear This gear, shown in Fig ’J, 
gives a iieriod of ri*st four times as hmg ns the isTlod 
of motion, the total inovenieat of the Him taking iilneo 
In one fifth of the time of complete revolution of the 
driving meuibi'r Ileaee, as pletmi's arc exhlhlted slx- 
lei'li to the SIS olid, the entil e peiloil of moveim lit foi 
each picture lunst he completed In t/S(» of a sei olid 
Kxporience demonsliated that neither the him noi 
the machine vvould Htaad up with this movement iiml 
as there Is no (icnevn Is'tweeii tlii' 4-slot and Ti-slot, It 
•was iK'lievisl that with the 4-slot movement the lliial 
devi'lopineiit had Is'cn readusl and for ii nunihei of 
.Veiirs prior to the prodnetlon of tlie I’ovver inovenieiit 
It was the liitermlttelit moveilielil of all eoinmeidiil 
luadiliies 

Mr. Tower’s lirsi Iden in developing the new Inter¬ 
mittent was not so mm li to impiove the Ceiieva gear 
ns a t.vpe. Imt to piodnce a geni vvliidi would have a 
ratio between the two (o iievii gears, and thereliv ob¬ 
tain a greater jaTlisl of rest of the Him tlmii the t-slot 
(ienevn wiftiont tlie d(*strn( live adlon of the !i-sl<it 
gear The lliml result, however, of tils Nliidy and e\- 
IKTlment far excevsled tils exis'ctations , for in his lat¬ 
est imslel he has jirodnecd u geailng wlileh has a long¬ 
er perhsl of rest than I lie fi-slot (leneva, and whleh 
nev'ortheless acluall.v pnstmes less wear on the film 
and less vitiratlon of the maihlne thiiii the 4-blot 
(ieneva. 

This form of geailng Is shown In Figs .I and 4, and 
eomprlses a rolntlng driving niemlier having a lis'klng 
ring or flange extending tinoiigliont the greater por¬ 
tion of Its dri nmfereiue witli a dlamond-shuived driv¬ 
ing earn In tlie gap liilermedlnle the ends of the Us’k- 
Ing ring. The driven meiiilier known to the trade as 
the "pin cross,” comprises a t iinn (loss, each arm t>e- 
Ing provided with a pin to he eiigngisi hy the driving 
cam and locking ring lOucli piiri Is formts] from a 
single block of droii fgfWcd I(miI sled in Insuie dnrnhll- 
ItV and riHluce woar^o a mlnlininn 

'I'lie ojieratlon of the gear Is shown graphically In 



Pig. 1.—The Btandard four-alot ClaneTa moremtiit 
of motion picture projectora. 



Fig. 2.—The flve-alot Geneva gear, which givee 
a motion picture film a period of rest four tlmeo 
as long aa the period of motion. 



Figs. 3 and 4.—The new Nicholaa Power inter¬ 
mittent movement for motion picture projectora. 


Fig. 5 .—SttcceMire podtlona of the pnrta in a 
complete movement of the Power intermittent 
motion. 


«g. whk* ihowa different aocooMdve pm>m^ ift 
the pnrta in n oouplete moremeot. In lotftlhg peats 
tion all four pine the croaa enyatpe t)M lodklnc riag, 
two ou each aide aa shown at ponltlon 1 of Ms, ft) Aa 
the diamoBdehaped cam starts to paaa betweao tte 
plDfl of the crone the outer pin la engaged by the atUtbtir 
curved outer face of the diamond, whkih fWoduoM the 
Initial rotaUon of the pln-croea anA tauMwa th* ptiw 
on each side of the pin to be engaged hy dhipiond 
into the ^ota between the driving cam and the toeklag 
ring aa ahown at poeltkm 2. Hie cam a«ti<Mt of the tn- 
dlned Biota on the plna contlnnea the movnmhUt at the 
pin croaa throujA the various atagen UluatratOd, gtring 
the driven member of the intarmltteiiit to Whitta la at¬ 
tached the Aim feeding sprocket an exact quarter revo¬ 
lution, at which point the locking ring i» agalh engaged 
by ail four pine, tbua bolding the pin croes abaoiqb^ 
stationary during the period of reet of the iha. 

The movement of the i>ln croM tafcea pihoe during 
an BDguUr movement of approximately 76 degraea of 
the cam, thus giving a period of rest even greater dwn 
the 5-alot Genera, and yet It has been proven by a very 
Intcreatlng demonatratton given at the recent Motion 
Picture Elxbtbltlou at tirand Central Palace that the 
new movement produces much leas wear on Ae Aim 
Aan the 4-elot Geneva of other machlnee wlA the '80 
degrees jieriod of movement 

The reasim for this auperliirity Is that the new move¬ 
ment iiaa been designed to give to Ae driven member 
an absolntely uidforro occelpratlon in apeed atartlng 
from its position of rest and an abaoiutely uniform 
retardation back to locking iswltlou, so that the driving 
liowcr required la Ae same thnmghout Ae entire period 
of acceleration. In oAer words, Ae new gear ntltlae«t 
Ae entire period of operation A the maxlmiim degree, 
whereas Ae Geneva gear, which baa a iilow rate at 
aci'eleratlon at the start of Ac movement and also at its 
period of greatest velocity, must make np for these 
periods of uudcratralii, when the rate of acceleration 
is small, by an IntermedlaA period of severe over¬ 
strain in order to act'umpiliab lb* full movement In 
the allowed period of time. In desigutmr the new gear 
Mr Power has adapted to the rotative movement of 
Ae intermittent gear, the laws of movement of a 
freely falling body whose velocity lui'rcaaea nnifonnly 
In succctwlve periods of time under Ae force of the 
weight of the body which, of course, remains constant 
during lb* entire downward movement. 

In the projection of motion iiictures the new Power 
intermittent aceompllahcs three notable reenlta. Its 
longer jieriod of rest allows a longer period of lllnmln- 
atlon of Ae screen with brighter pictares and greater 
definition as well as lees consumiitlon of lighting cur¬ 
rent Its uniform action produces leas vihratUm of Ae 
machine, increasing Ae ateodineas of the picture to a 
marked degree. Finally, the Important fact of Its easy 
actimi on the comparatively fragile Aim extends Its 
life aitd usefulneHs 

Readers of this article who wish a more detailed 
analysis of this remarkable mechanical movement and 
a curve compartaon of the time relations In the stand¬ 
ard and Ae new Power intermittent genre, are re¬ 
ferred to the current Issue of the HcncNTtno Axixbican 
H nmjCMXNT, Na 2058. 

A Long Delayed AppUcktion 

T HB Court of Appeals of the District of Olnmbla 
has had under conaldcmtlon aq cs-purtc Patent 
Appeal in which prol)al)ly''a record case of time in Ao 
Patent Office la involved. The tJatent applleatlon, the 
subject of Als aiqieal. was filed In the Pat«it Office In 
1880 As one of the counael suggested at the argqiWBt, 
the application waa in the Patent Office a perthd^Quat 
to or in excess of the succeeding terms of two pgteuts, 
Ae patent term being seventeen years, while tbe«(«a- 
eatlon has been in the Patent Office more Ann (Urty- 
fonr years. Incidentally, there was rahMd Ae tWhYlDg 
njion Ae appllcatloii of an expired yutent, the titlg> ?h8* - 
tkm for which was Alcd MUtwaqiwnt to that of tke 
appIleaUon in questkm. it does not appekf Aere 
could be an interference, and A» ext^ to Ae 

patent could be held a couatrnctlve gothm'to ilgt repli¬ 
cant is subject tot argument The {Kreaeffi; 
sloner’s endeavor has been to avoM>^tlH» dAlM 
oattoas, and doting the argnment ef itt* 
owMldii eowisei aaoertwl Aat Aere had hwd iS^isIg^^ 
W per cent more time by Ae Patent Offlpe OR 

Ae aaents Aan by Ae appUcant in 
official ohjecdime, a rather unmnigl cireoiMll^ 

delayed ap^loeANM of Apt chimeter,. • . ‘ i' 
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bolt with « rt«w to draw U raor* 
or )*M tlfiit Brouitd tb« walat to sntt tbe eon- 
rotiUM of tho WHirer Th* belt U mod# In 
■ooUoiii and prefuabi; of tho Mmt Mttrlal 


AJBBOPtANE BAULNC8.—0. Umsaomta. 
ItO K. eiBt Ht., Now Yo>«. N. Y. ThU li 
ttOD refer* pArtlrularljr to mean* for tMUnetnc 
the aeroplan* •utoiantleally. It prorMe* a 
(trveture wWcti m*9 be e**llr thrmm lota 
emttoa nM oof pf operotton, and whan 
operation to iMitomntlenllT malDtaln the at 
phUM in the ttmrm belBc foUowod 


TnANWnSBION or BL»<’ 
TRIC ENEROY—R. C. eUbUKTI, }• Cl«4ter 
Plata, lemdon, IS W.. Bacland. The mala ob¬ 
ject of tWa Inrontton It to provide moan* fori 
tranaadttlnf electric enetvr at a diataaco witb- 
oat owuMctlnit wiraa, aod th* lavantor ha* 
fonad ttmt *ach mean* permit th* reooptloB of] 
ritaal* at a dlataat rocalvlnt atatkka dlroctl; 
hjr an Indteatlaa dertce artthoot the loterpotl- 
tlon of a detector or ita eddlralent. 


• MOWING MACHINR.—C LOBaaaoM, 

188, Daveaport. fowa ThI* InvenHoo prorldae 
■naan* tor raUInc the dncer-lmr and knlft-barj 
and maiotalnlaR them ralaed, hortiootaUr *r 
at an aafte, mean* for taking np 
tbe ttagvr-bar; mean* for avoiding aido-draft; 
mean* for protecting the pitman from tall 
groaa being bent theroorer i moan* fur direct¬ 
ing graa* awa/ from tho ahoe carr/lng the 
Aager-bar to ttm knife-bar, maana for rarriagj 
tba apaed bjr moan* of aprocket wbeela of ra- 
rtona itaea; and meaaa for apeelal work. 

SANITARY ATTACtlMENT POR MILK 
fAUM^ T. WltxiAMa 421 Navarro St 
Antonio, Tana TbU attaabumat for 
palla prevent* acre** of diwt, dirt, or no 
gaama to milk during tbe mUking i^ratton. It 
aompr l a e* abort opoa-end aleavaa or tnbea aiada 
of iM4«n at otbw avitabto daalhia 
and ptpvldad with a lengtbwlM aHt to rtoalra 
tho band of tbe milker, aad atao with a Sugar 
loop fpr nae In aupporUng tha ilaava dtirlag 
milking. 

cattle rnfARO.—!. Lawsn alid 
Baatat„ aam of a M. Urton, Bo« 14, IlMlml 
Neka, Oraaga Prea Btata, S, AMea. TUa to- 
voatioa nUtaa to cattle gaardt AdaptaS to baj 
plaead between the rallt of a raUwgT track 
t* ft mtdfttt ftftd ftt tlt« 
ot^tbft ttllft, to tf«toot ofittH toon tothk# toel 
41i«4ttoa of tba track. U provr 
gasrS hiring notol goart alcmenta to tap-1 
ported w to Iwr* awMtod laatabtlltjr to tha 
ttowS If tha aattl*. 

mClttlfO MACIIINS.W4:/, ». Panaaaoa. 
Addpata W. B- Lat«at«a» Rarthagb, Mo. Aa 
ohjatt IMM la to Storhto A wtoMH tor aato- 
mattwltf tnUkteg A aaatoat at eowa and de- 
Rvaatof tha nllir to ooiuatmM roadp for ahtp- 
flwat AtMtoar, la to hN'vld* to a wacUas a 
tototmtottoBlto fdianibto pntaMw ehrtptog taatl 
iMk «sA torlOSto# tototo tor.pwnsiac aa la-' 

' Mtodt totA* to tha ei ' ' ' 

' to totog tka 


^ RitoA 1* 



Dnr» I» THE PORMATIOM OT 
ilRmiM.-—H. A Eraaan aad D. r. SnauKiM. j 
AOdMaa t>M AoMur, Attotowy. Ttatiira,’ 
CaL TUa toraattoa ralatoa to Jatttaa tor riven 
or otbao Sowitot otrauiM. and amre pavtleBlarlt 
to an liaprofad hl feat or nnlt adapted to be 
«a*d to tbe ooaatmctlon of tba Jattjr. Tbe 
principal ahjact U to prorlda a device which 
may be need a* aa elemeat or nnlt In forming 
a Jetty, aad which #11) overeoaie tbe dloadvan 
tegaf aecrotag to form* aoed to Jetttaa and 
tlMa* of a almnar aatUre. 

toaWlaaara amd Tooto. 

UAMMBR.—Y. T. Lracii, 88*6 North Ra 
dae Av«., CMeago, 111 Ur. Lynch'a Invontlonj 
rolatea to sMana for nailing objacta together, 
each a* iatba, ihtoglc*, aiding, etc., to inltebb 
•apporu, eaven on hoieo, ate., and one of the 
inata objacta tbareot la to provld* on Imple 


meat wMcb aotamotleally make* a nail and 
bold* tbe earn# In pooltlon for driving It pro 
vtda* maao* tor feeding wire for the naila from 
a coll or tbe like, alao for Inaurlng tbe feed 
Ing of tbe oaaie length of wire for each nail 
formed and driven. 

EgowaaRoM CUIKIaa. 

TOILET APPUANC1.-J. A. F. DAMMBa. 
081* BUiohoth Ave., BlUabetb, N J Tbe 
Ion relataa to mechanical mean* for nelng 
toilet paper In eonnacUoa with water doseta. 
aad pravldaa inch mean* which obviate the 
ttanal raannal nunlpntetlon of each paper It 
provldei atteh ntaana which are operable eo 
tlraly from th* exterior of tbe bowl of the 

rACCBT FILTER.—J. RoiTUkto, ear* Fred 
ilridin, *S Beavar St, New York, N Y ThI* 
Invcntlao relat** to a altering device which 1*1 
adapted to be naed lo connection witb varioua j 
tjrpea of fancaU wb«reb)f water can be drawn 
free from aedlment And deleterlona matter { 
and at * comparatively tori rate 


PAPER HANGING DEVICE-J. N C 
iU.. Linden, N J By one of tbla device | 
paper may be placed directly on the wall or on 
tbe celltng from tbe inpply roll The device 
eompomtlvaly imall an a* to be readily opar 
ated by * workman and ralaed from the Ooor 



PAPSS HAROtSO BCtrragl. I 

to th* ealltog when pladng paper on th* wall, 
and raodUy inaved ocroa* th* orillng when plac¬ 
ing paper tharvon, the aome being formed ao 
I to apply tbe peat* to tbe paper aa It la 
aoed on the trail. 

DETICB FOR LAUNCBINO LfPB BOATS 
4L W. LaaMiM, Brantford, Oaandn. The ab¬ 
ject here la twofold—Sot to ratnlo and im- 


TDBBINE.—G W CaawroiiD, Bouti- 8. Frc 
moat, Mich The object In thl* csic Is to pro 
vide a device wherein the two element* of thi 

other mechnnlam I* provided for flxtne citlie: 



ike the said clem* 


LEGAL NOTICES 

TATENTS 

If you K»ve an invention vkKich you >viah to 
patent you can write fully and freely to Munn 
V Co for advice in regard to tKe bot wav of 
obtaining protection Please tend sketcKes or a 
mode] of your invention and a description of 
the device, explaining its operation 
All communications arc strictly confidential 
Our vaat practice, extending over a period of 
more than uxty years, enabled us in many cases 
to advise in regard to patentabilitv without any 
ro the client Our Hand Book on Patents 


: frei 


This 


All I 


AITTOMATK’ CAH <* O tMM. T N 
Atakk* Boom »1»4 ( ulorndo Itld k Waa 
D. C Thl* primary oh^u In tiiin In^v 
to providi* a mr roiipllii^r atrlrtiy In 
with the preaeut lyp^* or Bt\lo kuowii 
lanney type or Muster t ur Itulldirs’ 





cured through us arc described 
without cost to the patentee m the SCIFNTIFIC 

AMERICAN 

MUNN y COMPANY 

233 BROADWAY NEW YORK 
Branch Office 625 F Street Washington U C 


npcolog till* kiiutkic nr pliK Iiik mi 
tbclr bodv iM-lwcrit the car* lit t)r<lcr 
the knuckle nr touplcr bead 

FertatolBf t* Vahiclea. 

VALVE —A Jagt iKH Ontario ( 
InvenUon baa reforem-e to air miIvo 
used In poeuiuatli lire*, and the in 
thereof I* to provide a \alvt wl 
iuatl<ally prevent* a blowout due to 



rNElMATIl TIBK VtlVK 

lUre within tbe tire and a further nbje 
I* to provide ineaiiH. In <H,nnertlou with su, 
I mfety device, for dcteriiilnluif the extren 
I preaanre which It 1* dcHlred to have wltblu tl 
tlra. 
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Mitt'HANK'AL KNdTNRKH AND DKSlUNKK 
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PATENTS FOR SALE 
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>r lUtbt uuU»nobll<>N ami fur ixirtublo farm toorh 

What Thermometi.r Shall I Bui 

Tliot* of Proven Dcpaadibllrtr of Counr 
rhe mn&l proirmfiirc manulii larrn inviriabi) insii 
Tfcos Irmprrilurr Reffihlrnne and Indx^atiaR losln 
me ats W hy not lollow sucitssIuI nvfn and tbeirmelhod 
(atak>cueh upon request 
/mill IMviiion 

Hoche*Uir, N V 
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FOR THOSE WHO CANNOT AFFORD 

A FOUR-YEAR ENGINEERING COURSE 

V-., Pr... Staam oiwi Machine Design 
uc“l Courle. in Applied Eloctricity 
Applied Chemistry 
Applied Leather Chemistry 
One-Y«T Moline Construction 

C outlet in Carpentry and Building 

Tanning 

Pratt inatitute, (Dept Si Brooklyn, N Y 


tettl* 

aBweganey. Sacoadly—by the 

be boat from flftoen to twenty feet 
awRy Urea th* aide of the ship. An Improve 
a4m la aOaotad oven whan teoaebtog doaej 



LATTNUHIRO LtoR MAT*. 


th* aU-ttahtoaad tto^t Mocha and 
toStototot t to la w S h» a atogle oaM* from the 
tetoeh to aaah Savtt Th*** tohte*-are ' " ' 


l*4,«tor*aB,<tk* tovaL Bat It 1»* ato to («a«h. 
tow WitotoaaaaMafiiiaMtMtoahaM teap ba 
(*ar«Hto -ato ittaa* wtop toaat 4R* tM* to to* 


Nora.—Coplea of any of thaae patents will 
ba fnmlabed by the Bi laNTirn- Ambbicxv for 
ten centa each Flea** state tbe name of the 
patentee, title of tbe Invention, and date nf 
Ibis papar 


Wa wt»b to call attention to tho fact that 
we are In a poaltlon to render competent scr 
Tices In evary branch of patent or trade mark 
Work. Our stag la ctwipesed of inechanlcnl 
electrical and cbemleal experts, thornuKhl> 
trained to prepare and ptoeecute all patent 
appRcatlons, trrospectire of the complex nature 
of tho inbject matter Involved, or of the *i» 
ctellaed, technical, or oelontlflc knowledge re 
qniped therefor. 

We alM have aasoeiatoe throoghout the 
world, who gMfal to fhe proaecutloa of patent 
and trade-mark appllcadoae flied In all coun 
tries toralga to the United Htates 
Mumn 4 Co, 

Jtetanf SolMtort, 

*33 Broadway, 

Naw York, N Y 


Just 


A-B-C of 
ELKCTHICITY 

William II. IVluadowcroft 


tm-i-d luHik* Kxplau] 
(i\ s )>v wliicli t-ltH 
t npi.h 


anti liow U It lit' ImtnnuBy 

(It-flmmr tin' tcrni^! “ampi'n'” “ohm,” 
tdc Tlmn fopu- ("())lanatiotiH of a 
short-circuil, of thn miporttinl itrin- 
cipln of roRistaiK'ii ami magnet ism 
Till' leh'irraph. wireless telegraphs’, 
I he telejmone, I'leetrie light as usisl 
111 IIre-lamps ami liieaii(ieseentglol>eR, 
switeht's, ehietne power and iiatleries, 
ore aJl treaUsl lu soparaUi diviaioiia 
with the utmost elarity. 

lllus/raled f><) cents net 
HARPER & BROTHERS 
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“A protest on the Lusitania case 
from little Switzerland is a matter 
far more serious to the German 
Government than a protest from 
us,” writes Julian Street. 

He shows why in a startling and 
forceful article, in Collier’s for 
June 19th, entitled “Our Next 
War”. The lack of prepared¬ 
ness in the U. S. is clearly and 
convincingly stated. 

If you are one of the many in¬ 
telligent Americans who believe 
“ Germany would tremble at the 
very thought of our taking part 
against her,” read Street’s amaz¬ 
ing article and see why—“Alas, 
it is quite conceivable that Ger¬ 
many would laugh at the idea.” 

Collieri 

TM* NATIONXt WEEKLY 

4/6 Jjii Sinn, C’lft 


RtmtiiBg R«ilro»d8 by Wttef Pw#6i“ 

(ConcWdfd /row pdO* 
from Avory, Idaho, to the Paclflo 
Ooaat. The mllroad wWlld like to ele<> 
trlfy that iwirtloii of Um line, but the pow¬ 
er HltPM iipe<wiir\ to thla aw'ompllahineiit 
are itaitrolled by the (lovernment. There¬ 
fore, we have, on the Httme line of rall- 
loiid, on (lectrllled wK-tlon in which no 
exlmiiHtlhle <-onl Hupply la utted and In 
which certain water iM)wers that would 
tdlierwlMc lie w'nsted lire being utlUawl. 
Tills Is the siH-thm which the wnaervatlon 
jHillcy of the (tovemuient has not been 
iihle to affect Along the other section, 
w'herc the (ioieinmcnt Is all-iiowerfnl, the 
riillroad Is wasting enormoiiS iiuuntltles 
of i-oiil and the patrons of the road are 
being obliged to |niv higher rales for trims 
pollution wrvice than thej otherwise 
w ould 

Ilf loursc. elw-trltlcatlon by water isiw- 
er deielopnient Is not isisslblc over all 
railroads In the ITnltetl States, but It Is 
Iiosslble over the greater part of them A 
snpposeilh rlghtisnis Oovernment Is regii 
latlng the railroads to the jxilnt of bonk- 
rnptev A snpposeillv righteous jieinile Is 
demanding still lower rales and hlghci 
wages let this snpiMiseillr rlghlisms coui- 
blimtlon of (iovernmenl and is-ople has, 
b\ law, forbidden the rallriaids from lie 
compllshlng a very lonslderable purl of 
the results which the louihlnatlon de- 
nninds 


Research and Industry 

W ITHIN the pasi few weeks two ven 
Inslructiie contributions have ap- 
pennsl on the Importance of cheinlslri 
and I hernlcal rcsciiich lo the Industries |o 
which chemisin non Is* applied One of 
lh<‘se contributions Is a symisislnm of pa 
iM'rs rend Is-fore the New York secllon of 
the Amellcan Chemlcul Kiadclv and pnh 
llshisl In the Industrial Jonmnl of that 

Hie HtssHsI Is a imisT by I’lof i 
P !■' I''riiuklan<l before the Hlrmlngliiuii 
sis'llon of the ,S<sdet\ of Chemlcul Indus-j 
lr\ The Amellcan iiais'rs show great 
enihu.sliisni over advances made The' 
Kngllsh |Hi|K'is show dlscourugoment and,' 
almost despair on aeeoiinl of liiek of eo i 
o|H-riillon Istwism those who inlghl Ism j 
ellt bv It 

tlltbeito sneli jiiiiiers have Issm wrltlmi, 
b\ ebemisis or men iietnallv ongagcil In 
leseaieli In tills Instanee the pniiersj 
eoiiie fiom biistni'Ks men who have |ii<diliHlj 
,l(.v leseiieh lienee the\ are lo Is- re-I 
guided not as a |s>an of self praise, hull 
as dlspassloiaile opinions on the hnsiness 
iilliie of leseareh A linnilsw of the In-j 
dnsirles dlsenssHl are very old—so old I 
that thev gi> hack to a time Is'fore chelu | 
isir.v bisanie a selem'e, being even then so, 
Well devidoped liv ex|s>rlence that thev j 
vveie tliiaonghgoing Industries I'lidei 
lids head mav be put Ibe eopiier, cement I 
and glass Industries In Ibe inorgaiile Held 
and the wine, sugar, textile, IcUtln'r, biew- 
Ing and pa|M‘i iiulnstrles In Hie organic 
Held 

Itiit, In spite of tills, reiircsvaitatlves 
of all these aiieleni Industries gratefully 
aeUiiuw hslge Iheli Indebtedness to the 
eliemleal leseaieh vvhleh has added to the 
know hslge and skill In working and deH- 
nlteness of lonti’ol, which has so nincli In¬ 
creased the ptidllahleiiess of their Indus- 
lilei and the satisfaction which they have 
I 1 condnctiiig ttieiii 

titlier Industries have lieen founded In 
I'liijipaiativciv recent years entirely us a re- 
snll of chemical leseareh Among these tlw' 
eorii products, as)ihalt, coUonswsl oil and 
celluloid Industries, the fertilizer, soda and 
Incandescent mantle InduslrieH arc oh|ic- 
ehilly notahle Not only have thi'se Indns- 
Irles Iss'ii founded on chemistry, but since 
their estahllsliinent is'rslstent obtimloal 
I’csiareh has lrii|iroy<sl the methods of 
manufaeluie and control, cheillienliig the 
prodncl as well ns maintaining a favor¬ 
able lialance for the manufacturer. 

A large iiuiutier of the industries eon- 
trilmting io the syinisislum are mrt what 
Would Htrlctlv lie ealletl chemical Indna- 
trles Their priglucts are not chemical 
cumpouiida, and while the proeeMen naed 
Involve chemical ehaiifg>i tNy en Is 
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S TUDY this box. The 
more familiar you arc 
with it, t|ie easier it will 
be for you to select the 
best garters. The kneeling 
figtire and the phrase “No 
metal can touch you” are. 
exclusive RflRlS GARTER 
emblems. They appear 
on the cover so you can 
easily identify these splen¬ 
did garters. 

To b« sure that you are getting 
the genuine MRS (MRTBRS. 
you will Sad the name staniped 
on the miide of the shield. 

It's wise to look for it. 

2i and SO cents 

A. Stein & Co. 
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Chicago New York 
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“The Professor 
and The Saw” 

—A beautifully illn»trat«d 
Btory that Utlln how a nollef^ 
j>rofe«8<«r l««'ain« interpsted in oar- 
punlry, developed into an pxixirt 
jud^teof tooU, created and instrupUKl 
a manual training course m the high 
school of his town, and showed boys 
hoW to build manV useful things. The 
book gives valuable points on the se¬ 
lection of tools, proves the value of 
manual training, and also tells how 
to make a number of useful tluugs. 


SIMONDS MANUFACTURING CO. 


EsterbrooK^ 

Ov,./ Sa 7SH V I 



ejW ia y MM f«t 


Taar oat wlwn 
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many caoes tw con fused and olmenre that 
they would drive the systemutic chemist 
to desimir Tliat chemists have lieen able 
to lie of fild even here Is most encourag¬ 
ing, and that the e\i<cutlve ottlet'rs of 
these ludustrlea should lie willing to tes¬ 
tify' to the aid rcceivMl Is even more en¬ 
couraging as evidence that n helpful co¬ 
operation U prevalent and Is to be main¬ 
tained I“Hrt of the clicinleal work to 
which the industries are Indebted Is that 
which they have Inherited from nn older 
lierlod or have Isirroweil from foreign re¬ 
search or foreign pructki-. hut it Is also 
trw that u large i>arl of this Indehtediiess 
Is due to r<*se«reh by American chemists 
employMl directly by the Industries con- 
(H'rned 

Home of the results reeordisl are Indeed 
almost inlroculoiis A very small <iuantltv 
of HPsenlc In eopisT gr4-ully loweis Its con¬ 
ductivity: a .imirler of 1 ts*r cent cuts 
doun Us condiiellxlty from 101 to 45 Ite- 
tlned ct>i)i>er for this purjioKe should cou- 
tiiln less than one oue-thousandth of 1 is-r 
ewit of arsenic In ordci to satisfy the con¬ 
sumer The chenilstH have made such r<>- 
snlts iMissllile l>v Ihelr able ri'stsirch work 
and ntso h\ the'r reinsrkiihle Improve- 
iinuitH In nualvtlenl methods 

tilncost' Is the clu'UiH'st fiMsl fuel known 
Crape sugavor torn augur also Is iin Im 
istrtant (insluct and Is inanufaetiinsl In a 
variety of grades Hue to the great eare 
which tl«> eheinlst e\erels(>M In devising 
wH.'s and means of tsmlrolllng tln> pna-ess 
of wutnifnclure In all of Us details, the 
iumllty of the nitleles prodne<'d Is of such 
exi'ellenw as to lune sts-urtsl for this 
eonntiy by far Ihe largest isirtioii of the 
world’s trade In tlnw comimslltles j 

While Hie chemist has work<Hl to Im 
prove the manufacturing side of the cot¬ 
tonseed oil ludustrv, he has Ishmi th<> 
imains of putting something like gli;5. 
(ItlO.lMNl exerv year in the hands of fiitni- 
ers, or. In other words, he has uddisl ten 
or Iwehc (lo)hirs to the cio|i foi even 
hale of eolton grown and has made pos- 
slhle an linliistrx whleli provid«-s means of 
llvellhoisi for tlioiisands of |«'ople in hun 
dreds <if fiK'torles ao<l on tin- road H4>lllnK 
the iinslncts 

Ih'glnntng witli a trilling manufacture 
forty yeats ago. ihe cement Industry, aftei 
lighting against illtflcullh's in innnnfacturc 
and against las-nlliir marketing iireju- 
dlees, new prisluees 111.5.(SK).<H»n tiariels of 
eemeiit |ht year This iidvams- Is nearly 
all due to the work of iheuilsis who llrst 
pnoisl thill we linse MiUiihle mateilnl, 
and then Unit yv<> enn us«- these materials 
in making leiilly suia-rlor eeiiient. deyis 
lug app.iratns and working oul meltnals of 
eoiilrol and especially showing users of 
cement lioyy to get Ihe Is^st results In llu'lr 
yyoik 

■Ml thiough Ihe dey<>lopmeiit of the 
oigar industry the chemists’ yyork has 
Is-eii of tiMsisiaiH-e in so iininy yxiiys that 
lliev niniiot even be Minnimrl'/.iHl 

.\f1er solving I lie yer\ fundamental 
pitiielples of Hie mnmifneture of Inrandes 
Cent niaiitb’s. In Hie fiiiHier deyelopiiieiit 
of liidijslrv “Hie miiiitb^ niiimifneturer lias 
held before himself for many yiairs eel 
tiilii Ideals loyynni which he has earnestly 
striven Among Hiesi* may Ik- mentioned 
strength yvlth elnstletty, high and main 
tallied eattdle tstyver, iireseryntlon of color. 
Mild absence <if slirinknge, A reslIanUou 
of these Ideals seems flniilly to Iiaye bei'ii 
mat In the mnuHes made from Hie bundles 
of li<aiiog«-iM>ons. elastic, si>riiig-llke lllier 
Kniiyyn ns artltlclal ailk.” 

Ttu4 textile Industry Is aided by the 
clipmlst all through. In bleochlng. In dve-- 
liig, and In producing dyes Artlflelnl allk, 
now wl<h*ly ti«<«d. Is nn Mitlrely ohemleal 
product. 

As to the flour tndnstry: ‘‘Ohemlatjy 
HAslsts In selecttiig and tniylng the grain; 

It lielpm to sliowf the quality of tlie flour 
Iirodueed. It luis sut^ilmnented lueohun- .i 
leal processes of the mill and aocom- ' 
pushed what had long been desired but j, 
could not be attained, In the ImtH-orpment | 
of color and baking qualitlea of the flour. < 
By the Introduction of Iwfctng powder 
products It has made posmlWe many deli¬ 
cacies In the way of pastry and biscuit 
and has made poHcdbla the imat self- 
rlilDC flour tadtMtrr. It has h^ed to 
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Bay State 

Brick and Cement 

Coating 

weather-proof surface closes the pores 

Beep through It comes in wliitr and a 
variety of lints Dries flat, preserving the 
distinctive texture of concrete and stucco 

Bay State Coating 

"UahH Like tha Sun” 

for interior walls can't be touched by lead- 
and-oil or cold-water paints U is light- 
reflecting, fire-retarding, and will nut chip 
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Doing Business widi a Business Gmcem 


The buminesa man U «n impor* 
tant factor in your daily life and 
happiness. 

He may raise wheat or cattle; he 
may manufacture flour or shoes; 
ho may run a grocery or a drygoods 
store; he may operate a copper 
mine or a telephone company. He 
creates or distributes some com¬ 
modity to be used by other pieople. 

He is always hard at work to 
supply the needs of others, and in 
return he has his own needs sup¬ 
plied. 

All of us are doing business with 
business men so constantly that we 
accept the benefits of this inter¬ 
course without question, as we 
accept the air we breathe. Most of 
us have little to do with govern¬ 
ment, yet we recognize the differ¬ 
ence between business methods 
and government methods. 

We know that it is to the interest 
of the business man to do something 
for us. while the function of the 


government man is to see that we 
do something for ourselves—that 
is, to control and regulate. 

We pay them both, but of Ae 
two we naturally find Ae business 
man more get-at-able, more hiunait, 
more democratic. 

Because Ae telephone bustness 
has become large and extensive, 
it requires a high type of organiza¬ 
tion and must employ Ae beat 
business meAods. 

The Bell System is in Ae busi¬ 
ness of selling its commodity — 
telephone service. It must meet 
the needs of many millions of cus¬ 
tomers, and teach them to use and 
appreciate Ae service which it has 
provided. 

The democratic relation between 
the customer and Ae business con¬ 
cern has been indispensable, pro¬ 
viding for Ae United States Ae best 
and most universal telephone serv¬ 
ice of any country in Ae world. 


ezptaln tlie Intricate proesse ef tlta Inf- 
mentation ot bread doogb, bas pointed pdt 
tke way to flt flour Jor It, and has na- 
loctced doors tor Investigating problems ef 
bread production, which have, aa yet,^ 
opened only enough to penntt it gUmpM 
of a targe space fined with tetenSsUnt and 
ussfei posslbUltlcs." 

qnm pyrosylln Industry, which prodaeea 
celluloid, collmlbm, guncotUm. smokutaas 
powder of certain kluds, artificial 
and picture films U wholly due to OlW«- 
Istry, and ss a result “there Is not a fac¬ 
tory of pyroxylin compounds of any im- 
portJiiice in existence to^isy that bsa not 
Its busy sniff of analytical, managing and 
reKcarcb cliemlsts.” 

Koon after the beginning of modern 
cbenilstrv work was begun to Improve the 
iiiiclenf Industry of glasamaking. These 
studies have been made by German and 
KrenoU chemists In the main until rather 
' recently when American Investigators 
have alw* entered the field and made ad¬ 
vances. The chemlcsl rcsoarohes made on 
claw* have been esiieelally systematic and 
' have been directed to leaving the contteo- 
I tlon liet weiui the comiKwltlon of glass and 
, (he various meehaiiicnl and jihyslcal pecu-j 
I llurltles which tit each kind of glass for j 
Its Intended uw' 

I The great deslraldllty of co-operatlon; 

j helwiH'ii mamifaetiirers and ohemleta Is 
, ;\,r> strouKlj eMuesseil In the address of 
Prof Fraiiklaud on the “t^henilcal liidus- 
liles of Germnm ” After recounting at 
length and with high apjireciatlon the story 
. of cordial eo-o|H>rntloii of manufacturers, 
chemists and the government In the devel- 
. opmciit of those industries, he goes on to 
I speak of the contraetlng condition in Rng- 
I laud In words which deserve to be quoted 
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an overpowering xeal and paaalon for tb« loi 
once, to width Uiey devote thaniaelvm agaltwt 
the advice of tlintr friends, and lu aptte of the 
warnhiga of the profeamm of ctaemlatTy ky 
whom they are Initiated Notwlthatovdlag the 
abaenee nf material indneementa, I ventnrS to 
I say without fear of eontradtctlon that there 
la more original Investigation helag pruatnutod 
In this country hy chemiota thaS hy any other 
1 hod}' of llrltlah men of science, and tbla i 
Inttribnte to The fact that Htteh a large propor¬ 
tion of our number have etUxir heett at Ger¬ 
man oalveraltlna or are the puptia of thoee who 
have he«B at them centera of reeeareh. Me* 
are I^y of ai|, 1 aw aura, even, during tUa ns- 
tfittmmtf etta^ inuntsafnl of the bospUidltlr 
aad the IsaptMtlon whteb w« have romdvM la 
! ti>a aeboole of the eaemy. If the propoeed aa- 
dtftaktag Is to aucceed, real lAemieta ateart hg 
o« the diroctorate. aoid In a aaSelest propot- 
tlo« to give effect to tMr vlewg. Many oma 
eg sclaaee are oaeeiieat bastasss mea,'' T 
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Patents 

W' take this opportunity to call attention 
to the fact that our comprehensive prac¬ 
tice includes not only the securiny^ of the re¬ 
gistration of trade-marks, but embraces as well 
the obtaining of Letters Patent in, the United 
States, and all countries foreigfi thereto. 

Numbered among our clients arc some of 
the most successful inventors in the United 
States, Our entleavors are always directed 
to the securing of Letters Patent which will 
protect the inv entions of our clients as broadly 
and adequately as possible. A copy of our 
Hand Book on Patents, in which this phase of 
our practice is fully discussed, will be mailed 
to any address, on application. We .shall be 
pleased to give our unbia.sed, free opinion as to 
the probable patentability of any invention, 
provided a sketch and a description disclosing 
the same are sent to us. \ distinct advantage 
possessed by our clients is found in the free 
notice which each patent taken out through 
our office receives in the Siie/iftfii Ameiican. 

MUNN & CO. 

* Solicitors of Patents and Trade Marks 
WOOLWORTH BUILDING 

333 Broadway, Nt>w York 

and 625 F St., Washington, D.C. 


Frederick Palmer, war 
correspondent, is at the 
head of his profession. 

Because of his experience 
and knowledge he has the 
confidence and respect of 
the highest military officers. 

His reports contain more in¬ 
formation than any others 
coming from Europe. 

Persons who want fullness 
and accuracy of information 
about the present war will 
do well to follow Palmer in 

Collier^ 

TH C MATlONAt WMKLf 

; 4/6 Wnt ijlh Strut, Nttu City 
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twMth «■ Mb 8H test. Lm«* M MtarJhM, 1«0 BMai. ^ t) iactM. Drawfal. IB fw«. HaMit w«t.r t. Imok of minni-»«t. U>7 ri«t A..>fl»rT oMtor. 400 liorw- powLT kenneQe 

The “8«« Catl”—IcrxMt fore-and-aft achooner yacht afloat. 


Hm Thr«6>BHurted Ivadltuj Sc6«M«r Yacht 
Cdt" 

T hu ftnxDUiri’ thro»4iiuutt#d achooder yaobt "Bet 
recmtiy launched at Utwiagt’a yard, and now 
oonpleted for deep-eea oruW^ to the lateot 
and NufoBt of .the threo-moiitMl tore<and-aet acboeoer 
yum* it Ortileh Jtowal Jmre bean bWtt tfl Otto oeuotiT. 

mie haa baMi hollt ittn* >U«xahder B. CM>niQ> who to 
aiiw thf vunm df ,^'Vaiitatoi;'' iMt tiw for t|K 
the Aiftortda'e Ohpi, Altbooiih hhe bae twen 
oMwtrwtea primarily aa a di»n»:«e« eraHhirr sine of 
the yacht, her reflned ttod«I.IUM||h«t W 'iyi N taaffi 
frill probahlr midar her tbtr fheteet iuOtag yacht 
afloat, .Stm> ihohld eoflofe in pMng dwrinc the prea- 
ent aewK*, her oonpetltor, provldad her oimeT 
tha-Atiantte,’!' 

tiw TO i iw eViiiriir tf itie'tnm-ittttrffiT mee- lor thiaroiiii 



I MMIPi ad' by Wm*m Oflid- 


,^^jlMOaJlLi^ V- '<H» - ' 

H il »a> l ' 4 ti iii i h *ln i«' »t «h» ^ h'*: 

mt mitm « »ep 4 watatm 1 » 

«mm<m m. atmwpaa lirtCh a ««nifl<«e a^- 
ft ft i taw a iit , three bead 
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frmminR are of a apeoliil Mieel mnile for thin yiuht. 
The framoe ere bulh nuRleM. and the yacht Iwh (tve 
eteel hnlkfaeade and seven deep web frameH, which t<>- 
icetber will (five great trausverw slrciigth to the hull 
The deck beams are of cfaaunel Hteel and the yu<'l)t lias 
been buUt under siiechtl survey by I.loyd and Is cl.«MR«*d 
tOfl-A. 

Oq deck are two large Monel metal deckhouM<'H for tlic 
nee «tf the owner and gneats, one betwwn tlie niatn mast 
and the mlaoen and the other Just aft of ttie mlrawti mast 
ITie owner's sccHtimodationK ismsist of a large salon. 
Ifl laet long by 81 feet wide, four large gtteet nsunB, 
whh two baths, and the owner's room with bath and 
also a large owner’s atoreroom. The owner’s rcsan Is aft 
the aecommodatlona, and aft this la a large chart 
room with lockera^for stowing safla. 

Below deche the flnteh of the yacht to simple. l«elug 
cutiMly hi white. The steering gear consists of a dla 
mpefl ecrew gear placed bplow the dock. This to op<t- 
erated hy a abaft tram a stand tm deck, which to equlpissl 
with two wheeia...aaa on the fore and one «n ihe after 
idde 4^ the atanfL iUl-tbe hearings of the steering gear 
eonotot of halls or roUera. 

/pm thwto m««ta *re «t alritel oteel and the rest of 
ti»e hPimi a« of hollow wood. Stome Idea of the euor- 
auraa rig WiH b* gathered from the fact that the dto- 
, fppe from the wa*er<llBe to the t<H> <rf the mUaeu truck 
fa lllllrfeet, Deoanee of the long overhang forwanl, the 
jib fur wlU.'iaet ttp on thv atembead Hluce the boom 
ekh^ hht little ow the tairrall, tlie sail, desjdtc 


U', great ureu, will he iiriicllcnllv liilmiinl in liiul 
weal her. 

The motive power coustols nf lui ('Iglil-'> llmli’r giisi, 
Hue or kenwciic I'ligliic, ilcvcliipiiig too lioise-|Kiwcr, at 
'2r>0 revolutloii.s per uiiiiulc The (\Uiiilcrs «rc 
Italics 111 UlHiucler liv 2(1 iia lies stroke, iniil tlici drhc ii 
twishluiled fcHtticrlilg proiH'llcr of Itic llciW t\|ic, sc\eii 
feet six liiclieK In (llainetcr Thcie w III he out'JO KIlow hU 
(ieiterill Kleetrlc ilyiiaiiio set, one < omlilniil loli (l\immo 
nlr tind hllg)' |)ump, mid one clis trii illl\ ilrlM ii Ice mil 
chine The hoisting of the nmlior iiiul flic sail- will Ih' 
ileiic hy u hniiiiW", elis'tru iill\ dincii wliidlii-- mid there 
will !«■ miothcr cl(Htrl(alU drhcii wliidluss on llic iifti i 
dlH'k As will he siS'll fioiJi oiir ciigimlilg, the "Sea 
(’all” imssesscs tlic , liiirm Ici Isih hciiut.i of line whhli 
murks the (liirdncr yachts 

New Uses for Infusorial Earth 

O UK (I.fiOO Ions of Infusorial earth miiasl In Nc 
rmiit and (’ullfornlH to tlndlng u ri'ndy market at 
111)50 a ton. It bus long tieeu usml In i«)ltohlng |)ow 
(iers and soaiis unil to iihsorti nltroglvcerlnc forming 
dynamite and as n hcut-lnsuluflng material In (lacking 
safes, steam plis's, etc , but now talking machine records 
are to he made from a boiled mixture of the earth and 
shellac In Rurotie it Is useil to ubsorli liipihl hromiiie, 
which they then put on the market as '‘solldllled brom¬ 
ine," and especially to iilisorh liquid manures for more 
convenient baudliug 
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The purpose of this journal ts to rerord areurately, 
sxmplp, and inti ttstinglp, the world's piofiwss in seien- 
tffiv knowledge and industrial (nhu rim< nt 

A Great National Movement 

I F tlie Aduiliilstrutloii nt 

(U-HlrouB Ilf kceiiiiiK 111 closi' tiiucti \itlli tlii' Iri-uU 
Ilf iiulilii' opliiloii on miiltciM of iintliiniil liiiimr 
taiici', It Mill! (Ill well to tnUe iiclo of the lull HlKtiilK'Huw 
of the rerifirkaliJc seriin of jiuMIc u)(.‘i'tlii«N which were 
held In '•<ew York during: the tniwt week uruler the nu'i- 
l>i(teN of the Ndtloual S(*eurlt\ lA'uitiie No thointhtful 
oliserver conld fall to hine lieeu linpreBeed with the 
eerlou'i puiiioiie, the earnest •/eiil, and the iinaniiiiltv of 
opinion lM)th of the (llMtlaitulsheil H|ioHkein ut the \a- 
rlouw iiieetln;:ii and of the laiKe Hudleuces which (rath 
ereil In heat them AIbo It taken hut a claiiee at tin 
11x1 of oflleers and Kiieakei's and uiemlierN of the l,eaKln 
to realize that here W(' ha\e repreheiited all shades of 
IHilllleal (iplnlou clear (oldeiiee of the fact that this 
moveriieiit Ik one of those whose spi Iiikm lie deep In a 
eoiisrloUKta>SH of file fact Unit an Issue of the jrrarest 
national liiuiortnnee Is liuoUed 

II Is niiist iintortniiDte (and w'e sjieak here front 
direct iicrsonul kiiowledue and Intercourse) that some 
Ilf the leadluK inenils'rs of the ttiwerntnent are inakinK 
I lie same mistake of which thej were sulltt In re«oril 
to that other itreiit liou isilitlcnl liod>, the Nuvj I-euane 
I'liose (ifficluls litn(' not hesitated to utiilo In the most 
emphatic terms that the present inmcment for strentdh- 
enlnif our natlouul defenses is a purely jioUtlcal luore- 
ment, aimed ut weakeuluB the liitiueiice of the present 
Administration 

Now, we hare everj reason to ladliwe that nothlni; 
eoulil lie furthei from the truth Tii the lirst plaee. It is 
onh neisissary to cousklcr (he list of file men who are 
liromlnent In lilts movement In see that 11 liielinles dts- 
llliBlilshed names from liolh the areat iiolilleal pintles, 
and flirthennore, both In the lllerature put forth hy 
these various nioveuii'nts foi defease and In the imlilic 
spis’ches oi’ tlu'ir accredited leiiri'sentnlives, flieie Is u 
lemaikalile atisenee of anv evidence that the nioveineiif 
IS |s)ll(lf.il, and Ihcie Is every evidence'Ihiif Its eon- 
liollliiK motive Is a palilolic desire to fnrilier the 
hlahesl iiullonal Interests of the country, li respective of 
party or eieed 

II mav lie laid down as a principle which eannot sue 
eessfullv he eontradicted that then' are some matters 
lelalina to the liltfhesi welfari of a nation, which are 
of such vllal iiaiiorlance Ihiil they should he lifted fai 
iiliove the level of party strife and he safeauariled 
Mcainsl the ohiiiiceH and accidents to which any mere 
partv measure Is liievlliihly e\iHiHed RnnkliiB liltjh 
anioni: these, snielv, is Uie (iiiestion of tlu' secuiUv of 
a iH'oph' and thefi eonnfrv against invasion hv a for- 
elcn power and the laiposllloii uiion them of the mas 
terfnl will of a i oinjiieror 

This, Indeed should foini one of the very Urst. tf not, 
liideist the Hist oh|(st of uoveriiment, and If the Ad- 
mlniMlralloii falls lo make every rouBoiiuhle iirovislon 
thus to safeguard the iiainliv aBaiiist foreign attack. It 
Is Bulltv of ,1 very Brave derelicilou of Its hl({hes( duty 
The evlstence and iiipld devi«toi»menf of the present 
laipnliir movi'mcid to Impiess u/ion CoiiBress the ne(sl 
for iiiakliiB iVilislderuhle additions to our naval and 
military forces iirusi'iits one of the most Huomalous con¬ 
ditions (hat have ever isenrred In the history of this 
Hepulillc; for here we wllness an attempt, on u very 
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large and wldeapread «Mle. of the people to provide 
tbemaelvee with thoae defenaea and to organlae tbetn- 
aelvca for thoae military contlngenoloH which abould 
properly he the object of the earnest and active aolltjl- 
tude of their (Jovermueut; but which, as matters now 
stand, the (iovernineut refuses to take any action upon 
or even <virnestl.v to consider. 

Itut the ease Is even more aerious than that; for not 
only has the Administration refused to countenance this 
IKijiular movement to And out the actual truth, hot It 
has put Itself in a position of nctlvo obstruction by 
piacliig H tudlock upon the lips of every olUcer of the 
naval and inllllary service It has condemmid them to 
silence, (dvlng as a reason the deslie of tho Ooveni- 
laent to iireveut tla'se gentlemen from saying anything 
which might violate the alisohite neutrality of the 
1 nlttsl States during the present war—as though, for¬ 
sooth, the enlightenment of the |)eoi»le of this country 
as to the comUtiou of their defenses could, by any 
stretch of the imuglnutloii, lie coiistnied us an act hos¬ 
tile to any of the lielllgereuts In far-distant Burojie. 

Learninsr Through Doing 

ITH the heglnulug of the new school term 
In Kehruary. some of the public high schools 
111 Now York city entered upon a radical 
expi'rlnumt In education In the usual manner of the 
mctroiiolls. this exisTlmcut was entered upon after 
having been tried out In other ivarts of the country. 
But It will also he tried on a more comprehenslTc scale 
than has ever Iss-n used before 

The plan In iiuestlon Is the so-called “Cincinnati 
I'laii," first orgaiiixed at the Unverslty of Cincinnati 
Hthisil of Kuglncerlng hv I'cnn Herman Kehuelder. and 
It has several features that are of slgnldcance to the 
world of practical affairs 

It) the tlrst iilace It means that the educators have 
r(>copnlEe(l certain Itniltatlons of the sclnsil room From 
the ns.sumiitlon that ■Tcathlng’’ can Impart all that 
youth needs to learn they have eome to a lively ri'ultxa- 
tlon of th(‘ fact that we ean learn to do only through 
jiraellee In doing It Is nearly three hundnsl years 
since Comenlus laid down the maxim that children must 
learn to do by doing, and It Is fortv .voars slmv manua'I 
training was Intrislmssi Into public sclnmls In this 
couniry. B)it the schools, with all their devices, have 
not lasm training for the (s'onomle life of the day for 
the slmiile reason that the school can never dupUcate 
Industrial eondltlons Once this fact Is frankly aceepl- 
i‘d, th<> next stej) Is plain 

The second point Is that if young tieojile are to learn 
to do things as thev arc being done in business, the 
sho|) and the otflcc and the store are the right places 
for learning This means tlmt the students arc to 
sisMid part of their time In Industrial uitlvltlcs, and 
|>art of their time hi schvsvl . for there Is still much for 
the sciniol to do In the pr<>Hent iilan, the high school 
pupils will sp«>nd allenmle weeks In school and In the 
shoi»s or offlees 

Some incoiivetilence mav la* Involved for the foreman 
or HU|s>nnlen(leiii, hut fhl.s l.s Justified, for the plan 
iiiakes the nssuuiptloii that Industry must share the re- 
spoiislhllltv for the training of Its workers. With the 
del line of the apprenticeship system tho training of 
artisans has Is’c-onie In many Industries a haiJiazard 
drifting In the lourse of time the iimnagcrs of these 
industries have come to dei>eud uisui their comiwtltora 
and Ihe 'jmhlle’’ to piovide tnilniHl and eiiierlcneed 
workers The <omivetlfors shariKl In the waiting, and 
the public had not leurmsl how to provide the workers, 
with the result that skill declined while the young iieo- 
plc grew 11)) without training 

A fourth iioliif In the plan Is ihe Idea that certain 
large sis’lul jirobleiiis—and (slucatlou of the next gt‘U- 
cratlon Is one of the laigest—cannot ls‘ solved by any 
single agemy, Init must be attacked by two or more 
agencies co-o)H‘rntlng lo a common end It Is certainly 
slgulfleiint that Ivusv men of affairs, who have In the 
laist uskisi only to he let alone, and the equally busy 
iiicii of the H< Insils, vvho have In (he imst naked only 
for II chance to mind their own busliiess, c&u come 
together 111 tho Interests of the cominuiilty’a welfare 
and eo-oiierate on a basis that la entirely strange to 
both of them 

It Is liitcrostlng to note that this plan ajuieaU at 
first only to tlioso who have Imeii accuatomts] to deal¬ 
ing wUh the larger prohicins of busluess itollcy and 
administration The chief clerks and division managers 
who have reinhed the llmlta of Ibelr development are 
quick to n>Jeot the plan-—hocaus© It Is so different from 
what they are us**d to, lieeause they have not the Imag- 
liiailon to see Its ivosslbllltles, laH-ause they are too 
much obBess«<d by Uielr own routhie And the aam* 
thing may lie said of tho school men, the rootliMetW 
are wedded to their routine 

nie (seojieratlve jilau means getting away from JTOO- 
tine in every way Tho students will have work no- 
signtHl to them according to carefully xirriatred sytla- 
hus(>H, with the punsise of allowing each one to learn 
the relation of the various processes to one mnotbei, 


tiul net marriy tn MVtfM «9iaM|*9a 

proceta. The wutk la to ^ iwiaB lt Hi fi .'ia, «|ll^ 

or othce, iuat a» It U plaotMd to bare tha vqA 
alre In at^iooL Oh ttie other tumd, the jmenaa Ml the 
school Is not to proceed along the inaouted ii*t|| of 
the old-style achool; the sebotd ^work Is to be t^iMely 
correlated to the practloal woric, ttaroei^i the actlvlti^ 
of ‘‘<s><)irdinetQPs"--Hgpeclall«ta aastgned to kflep la oon* 
stant touch with the atudeuta at their we«k and sidth 
their teachers at school. BCoreover, the work fai to be 
flexible enough to permit constant readjustment at the 
syllabus In the school as well as in the sluv, u oufidl- 
tlons may Indicate new needa. 

This plan has already demoostratad Its woekaUgMss 
111 several high schools throughout the oeuntry, and 
will undoubtedly I(<ad to greater school ^Bola^ as 
well as to greater eotmomlc elBoteucy, If It does no 
more than atart the teachers and the etaployecs along 
the iiath of experimentation and imbue them with the 
spirit of ofwyperatlon, It will Justify Itself In a very 
short time. But it will do much more both for educa¬ 
tion and for Industry. 

This Is a radical departure from the methods of train¬ 
ing used In the medical and legal pratOsalmM, although 
It embodies the same fundamental principles. The 
success of the experiment In New York wUl accelerate 
the development of vocatlmial education for the country. 

Weather iMfineaeae oo Maakhid 

FATHER iuduonees on man may be roughly 
divided into two classes; vis., (1) ttiaae 
which ere direct and ■obvious, and (2) thoee 
which are more or lose Indirect and obscure. The In¬ 
fluences belonging to class (2) have been, during the 
IMut decade or so, the subject of Immense research. 

Home jiersons are proiiiainced “meteoropaUw’'—ab¬ 
normally subject to “weather neuroses.” Friedrich 
Nletssche was one par emcellence. Such persons as a 
rule are, mote speclfleally, “(.■yclontHiaths.’' The pas¬ 
sage of cyclonic (lejiresslons, accompanied by certain 
charuoterlstlc types of weather. Is reflected In their 
sensations and In the mode of operation of their bodily 
and mental functions. The gross change of barotactric 
pressure jiertalnlug to a cyclone, or “low,” is not, la 
itself, ail Uujiortant factor In prodnclng these mautfee- 
tatlons, since It never exceeds that experienced la tbe 
ascent (without the effort of climbing) of a good-siaed 
bill, Indeed, many "lows” do not expose ns to greater 
pressure changfw lo the oouras of *weeM>-<oBr bours 
than we experience In a couple of minutes In tiding to 
the top of an average office liulldlng On the other band, 
there are rajild, rlpide-llke fluctuations of pressure, re¬ 
vealed by the mlcrotiarograpb and especially by the 
variogrupb, to which some (leople seem quite senslttve. 
The pathological effects of certain winds—e. g., tbe 
Swiss foehn—have been attributed to these minute 
fluctuations of pressure 

Again, tlie low pressure of a cyclom> is said to favor 
the emission of radioactive efnanatloos from the ground , 
atmosiihertc lonltatlon Is Increased; the air beoomes a 
tictter conductor of electricity; and the electrical charge 
of the human liody Is carried away at a more rapid rate 
than usual. This process, according to Becalee and 
others, has a pathological effect In nervous subjects. 
We state the hypothesis for what It may be worth. 

ttolar radiation unquestionably affects mankind In 
ways other than those we rocognlae as ordinary light 
and heat effects Much observattoms as those of Homo, 
at Davos, show (julte different annual curves for the 
different kinds of solar radiation eoutalned la sunshine; 
and these observations suggest a reason for the very 
different effects ujioii human feelings and activities of 
spring and autumn, essentially tbe same temperature. 

We have only graaeU the vast subject of weather in¬ 
fluences. We jiause at this point to answer the ques¬ 
tion which many readers wUl be asking: Where have 
tlie students of thj^ problems recorded the rasnlts tri! 
their Investigation*^ 

Certainly not to a great extent la Anglo-Aaaerican 
medical and physiological literature. We have, tndwd, 
many books and memoirs lu English on the general 
subject of medical climatology, and on many tofjlcs of 
a kindred nature; but tbe Information they oootato Is 
(speaking In general terms) about a genetatkm betalhd 
that available to persons'who read Getman. 

There now lies bef<H« the writer a work pabltake4 af 
Wiesbaden last year by Dr. B. Berliner, “Dor Eflofluse 
von Kllma, Wetter und JahreiMelt> atff das Merven- nnd 
Beelenleben," wWch Is representative Of a very large «► 
cent German literature. To American students who do 
not read the epHscHHft fUr Ralaeologle, KUtmtoUvie 
un4 Kurort- ffvffteno; who are not famMtar with W. 
Sobmidt's rartograph studies nor with O. Docoo'a ttr 
markable inveatlgatioHs'of moantaln U|^t and alt t who 
know nothing of the work of such men as Betlpeeb. 
Frankenhauser, Dove, Lefamano and Dederaen (the kwt 
two Danes wfco write Hi German), and the -otW 
leading^jteoent Germanic exponents «f cHaatollliyaldttqp' 
and cllmatopayehology; to each peraona the twriUM^ 
Berliner's work can be mnmuaded 
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' ■>. ' .V .Mit'«<!• Wwt 

■ M<rtt Ma.-^ npniti 

nit <3«rm«A iMttlwIblpi Ii*v« )ma out in 
^ that a oolwnn of tuoh thlpt haa b«en 

hr trading Vasaels, and that the «raad of the 
df hMvy faatterlee hoa been heard, are powiblj? 
odrrMt^ Beeauae of the submarine men aoe, the British 
tiibekade Is not a dote blookade off WUholnwhaVen 
and tfit mouth of the Ellbe—it does not need to be. The 
Oonnan faafitieahips at wtlhetoshaven require target 
praerlioe, imd It i« poo^ble for them to go out into 
thb Kor^ Sea for this purpooe. The German Zeppelins 
would be able to tell titem when the coast was sufficiently 
olea*’ 1m suoh exOwisea. 

‘^Oellatk” 8nnk a Tnridah Deairoyer.—Before the 
war the Turkiah navy had oome to be oonsidered to be a 
praetioally negligible quantity, ill-manned, inefficient, 
and oompoeed mainly of obsolete ships. Honoe the 
teomt torpedoing of the battleship “Goliath” by aTurkish 
destroyer has oome with shoek of surprise 11 was believed 
that the rapid-fire guns of a battleship would pour 
such a hail uf explosive projectiles against an onrushing 
desboyer, that it oould never get within aooumte shoot¬ 
ing range. But the thing has been done and a battleship 
of the earliest prwKireadnought type is on the bottom 
Os the result. What with batterxes with direct and in¬ 
direct fire ashore, drifting mines, submarines and 
destroyers, the Allied ships in the Dardanelles are cer¬ 
tainly having a lively time of it. 

B<« Tents In German Annies. —It may or may not have 
been noticed by our readers i/hat in the photograplis of ' 
the ttieater of war, at least on the German side, no tents 
apiiear. That is one of the innovations which modern 
warfare has brought m the German army. Tentago 
used to form a not inoonriderside part of the impedi¬ 
menta of armies, and this elimination lightens not a 
little the task of the quartermaster's department. The 
Uermem plaus contemplate always an offensive, (ire- 
aumably to be carried out in the enemy's country, and 
involve the billeting of the troops in the homes of the 
inhabitants of the conquered country. 

BilHdtag Destroyers and Submarines at Antwerp. — 
Our 00ntemporary, Th* Navy awl Army, is inclined 
to believe that the two torpedo boats recently sunk off 
the Duteh coast by the Bntisli Navy, were built m 
Antwerp and came out from that port—this Imlief 
being based on the fact that it would be impossible for 
them to have come from Heligoland or Wilhebnshaven 
or even Jfimden, becaiwe the intenening waters are tcni 
wall patrolled. Although Antwerp is in Belgium, war¬ 
ships coRNtruoted there would have to pass through 
Dutch temtoiy by way of the Hoholdt, to reach I lie 
North Sea. That would be a breach of uoutiality; but 
the Germans evidently would not consider this an in¬ 
superable difficulty The Belgian coast and the French 
coast up to Havre are greatly coveted by Germany, 
lieoause of their nearness to the British south coast, and 
the control they would give of the Kiiglish Clhannol, 

German Submarine Laa s ea —Evi'ry naval officer who 
has had experience m submarine service is satisfied that 
the losses in the German submarine fleet during the war 
must’ have been very large, and this in spite of the fact 
that their submarine service is probably highly efficient. 
The British state that the Gormans have lost from a dozen 
to eighteen submarines The number lost by capture or 
foundering must by this time come pretty well up to 
the dozen mark. It is known, that the Admiridly has 
used every possible device to sink or catch them-' croft 
Netting has played an importaut part and has scored, 
if we are to believe reperts, some four or five successes. 
Tho praoUoe is to stretch a great length of steel wire 
netting, suspended from float* on the surface, in other 
words, to spread a huge seine net, such ae fishermen use 
for shoals of fish. When submerged, the submarine is 
absoJutely Wind, and if it runs into one of these extremely 
strong and tough nets, the pnipellar is likely to become 
entanglad, while the disturbance of the surface floats 
reveals its presence and bnugs the draaded dMtroyers 
to the spot. 

Itattaa Hoary FWd ArtUlOry.—Evidently the Italian 
government has laid to heart the lessons of th* Oermaa 
invarion of Belglam and France, at least so far as' the 
question of heavy artillery is omioemed. The present op¬ 
erations in the ipountain passes leading into Italy from 
Austria are mainly artillwy roigagemeatfl for the destnio- 
tKMl «f natefuUy prepared permanent fortifications, and 
this oapture of the pahses by the Italian troops. Italy 
has prepared for this very Idnd of warfare, she is 
undettbtedly well equipped with just the Idad of how- 
Ittwn «eaded for the reduction of the fortresses. Not¬ 
able awnne Ahsee is a very effective 12-iuuh howitaer, a 
new pieoe which has given great satisfaction to the 
ItaUoa govemttefit. That effective irork is being done 
to ahoWB by die remarkable eaae with which the, forts . 
cfowniac the mountain tops and guarding tho passes 
haye lMm battered Into faalplManees mid taken by the 
Uatian btoegM, The ttoUaas have ever been sldUed 
eM^Uaem, and noiu/or nothing have they leai^od tho 
l bi i i > i a of Nsraur, Maubeugo and oHier permanent 
(OnMflhtbms ini|uoad by hi the war. 


A CtfflwMngteirf AHm «f (ha BrMrii blea in two 
quarto votumas, la to ba publiafaad by the Royal Meteorn- 
logioal iBooiety in ooUaboration with the British Meteoro¬ 
logical Office. Details a* to its contents are given in the 
laat number of the Quarterly Journal of tbc aliovc- 
mentioned society. The “normals” will be ba»c<l inaiiily 
on the observations of tho forty-year period 1S71-11I10, 
but monthly means will bo given for each year from sev or¬ 
al stations having long unbroken records, sucli an Ditidon, 
1774-1910. It is interesting to learn that tho data of 
barometric pressure will be given in tho now uniti, inilli- 
bars, as well as inches. Heretofore only two coimtnos 
have issued climatological atlases of so elaborate a 
character as tho one proposed for tho British Isles: vir, 
Russia and India The forthwining Agneultural Atlas 
of the United Htate* will probably contain the largest 
collection of climatio charts ever issueil for this 
country. 

The Rio Theodore.—An accurate map of the' famou^. 
river explored by tho Boosovolt-Rondoii oviKiditum fn 
Brazil, prepared from theoompass traversu of Lioulcoants 
J B. Lyra and I’yrineos do Sousa, tlie two Brazilian anny 
officers who hail charge of tho survoy work of the ex¬ 
pedition. has al last been publisbtHi m (lie fli.iyruphmd 
Jourruil, and also appears, on a smaller so.alo and in one 
ahw't, in tho JiuUflin of tho Aitu'rican (ioographioal 
Booioly for May This river has boon uiariy-imiiu'd Its 
lower course was fonnerly known to tho niblior men as 
tho Ariquana. While tho river os a wliolo was still m 
tho speculative stage it was called tho Rio da DUvida 
(River of Doubt) In tho ourso of the rwent oxjHdi- 
tion Colonel llondon, a/‘lmg on authority risHovwl from 
tho Brazilian government before his departure, named 
it the Riu Roosevelt, but 8ubse(|uently this was idianged 
by the govommont to Rio Theodoro, whieh is an easier 
name for Brazilians to pronounoe The Spanish form, 
Rio Tfiodoro, which apjiears on some of tlie maps in Mr 
Ruoaevelt's book and in other publications, is erro- 

Ehiropean Weather Reports have bei'n giuierally 
curtailed or suppresseil altogether during the present 
war Apart from the fact that forecasters have been 
hampered by the suspoiuioii of U'legraphie ooiiiimimeu- 
tion lietweeu mutually hostile oounlnoh, thi' feor of 
publishing inetixirologieal luforiiiation that iniglit be 
useful to the enemy has bsl to the iiracliee of delavmg 
the issue of weather maps and bulletins until they liiive 
lost all value for praetical purposes Thus the Freiu li 
dally weather map is issued a we<>k after the dale to 
which It refers. Him'e the first of Max the British 
Meteorologioal Gifiee has eeasisi to issue anj foris'osts 
except thosii relating to spells of fine weather, which 
sjx* telegraphed to agrimilturists at the expense of the 
latter and an* known as harvest weather foris’asls 
No forecasts are now issued to the newspapers At the 
lieginniiig of the war the newspafier weather charts 
were discontinued, and some months ago all referent'es 
to the movements of barotnetne diipn-ssions and to 
winds were ulimiiuvtod from the dail.v wentlier fons-asts 
All of whieh is a sad contrast to the Iioim's whieh wer<' 
entertained of introducing great improvements m the 
European weather maps and reiMirls m the jear 191', 
in aocordanoe with a plan for uniform hours of observa¬ 
tion and other ixiform*. proposed a couple of years ago 
by tlie director of the Russian meteorologioal scr- 

Death Camaa PeiBoning.—According to a bulletin 
recently published by the Deiiortment of Agriculture, one 
of the most sonous sources of loss to sheep owners in tlie 
Western States, ospeoially Wyoming and Montana, i.s 
Zyyadmue (of several speeies) or death eanias, also known 
under varloua other popular names, innludmg such prepos¬ 
terous misnomers as “lobelia,” " wild onion,” and "water 
lily.” Strange to say, a great many slu-ep owmirs do not 
know the plant, and ascribe the poisoning it produces to 
other causes. TliiU lupines have been lilamed fur many 
coses of Zygadenue poisoning. It is said that in 1909 
about 20,000 sheep were killed by this plant m a single 
county of Wyonuug. Other animals soem less suseefi- 
tible to its effect*, though horses, cattle and human 
beings are made iU by it, sometimes wiUi fatal rexnltH. 
Coville has reported that one species is someiiuieK used 
by medicine men of the Klamath Indians, luived with 
the dried root of im mittounewue and a little tobacwi, 
to give a person a severe nausea, in order to six-ure a 
hea-vy fee for making him •well again. The authors of 
the bulletin above mentioned report the n'sults of 
elaborate experimental studies of this plant, extending 
over a period of five years. They ore able to present a 
much more extenal-ve aooouut of the symptoms prodne<id 
by the plant Htan has hitherto been available Every 
effort was made to find some effective reimshal treat¬ 
ment but -wiUiout satisfactory results. Frequent doses 
of tannic acid or sodium bioarbonate aid in rec< very, 
but the expense of such treatment is pmhibitive, ex'iept 
when the animals are especially valuable. The only 
method of reducing losses appears to 1 mi to make the 
plant better known to shepherds, so that they will keep 
the animals away from it. 


AntoiaobUe 

Asatyisne Tanka In Big FIra.—-Probably the most 
spectacular fire ever staged for the benefit of an awed 
and adminng [lopulace, occurred in the first week of this 
month in one of the warelionses of a oompany making 
ac^'tvlenc taiik‘>, clmrgcd witli gas under pressure The 
fire starliHl, il im siud, from a defuclive electric insiilatioii, 
and s<M)U engulfed the whole Imilding VViien the heat 
readied a cerUuu degree, the fuses in the tanks melted 
iind th<‘ acetylene gae wan released uiidei great pressure, 
heighteneil bv the iieal Nearly S.tlOO laiiks fuinished 
Hhar|) hissing streams of aeelvleiie gas, whudi burned 
witli such a fierce lirigiil (iame that iiotiodv could hsd. 
toward the lire without using smoked glasses 'I'e try 
to I xtinguish such a blaze witli watc-r was of course 
usehiss, and the great quantity of stored ai'elyleiie had 
to lium Itself out 

Artificial Leather to the Fore.—The extraordiiiarv in¬ 
crease of tlie number of motor ears lias had a pe( uliar 
mtUieuee upon the artificial h'ather nidustrv While 
flifi He long ago “artificial'' leather was maikctcd under 
names HUggesliiig “leather,'' and as a sort of a|s)log\ 
for the “real thing," its extensive use on aiitoiiioliih' 
tops, ailtomohllc lipholsterv and tool luigs, lias eailsed 
the inariufiu'turers looiieidv iiousi ,,1 liiefacl that lluur 
produel If arhJUinl' The reason for this idiaiige of hem 1 
Is found in tlie custom of some u(dioIs|s.rv m.ikers <it 
'splitting” llie eow-iildis mio si vend tlllekliesses, each 
of whiidi Is Used as “leutlier" And the good seiviee 
wJiieh the new walerligJit to|eniuteri,ils givi , isgTaduullv 
working a ehange in tlie motoring initilic to the extent 
that nniiiv pisip'e deiihi nilely ask for “ artificial IcathiT" 
Isips and covers 

Queer Causes of Carbonization.—Procticallv every 
owner of a Ford car Hooiicr or later will discover that the 
first cylinder of his car will carlsjuizc more frequently 
and more quicklv than tlie other three For a long time 
this lias boon one of the mysteries of the Ford car, and 
much ingenuity was si«'iit in trying Pi find tho reason 
A repair man rv'ceuitiv proisised what sis'iiis to be the best 
aii<l most logical answer to the jiroblem The Ford car 
has a transverse spring, whioli in the course of time begitu 
pi siilTcr comprcHSion Tlie front part of the motor there¬ 
fore sinks slightly lielow the rear end and the oil in the 
crankcase flows forward, where it collects Imlow the first 
cylinder An excessive amount of luhncating oil is 
carried into the first cylinder, and carbonization results 
As a remedy for tills frequent trouble the discoverer 
suggeetjs a raising of the motor in fniut by means of b 
small wmaien tilock 

$1,180,000,000 In 1915.—Gn Juik' 1 st, of the present 
yoni, tiu' number of iiutomolules in tlie Unils'd Slab's 
for llu' first tim<> reached 2,()(K),(H)0 Figuring on an 
average of four persons t<i ia<'li < ni, wliieh is verv isin- 
servative, there are S,000 000 in'ojile in I,Ins eoiinlry in 
dailv eiijoviiient of motoring VVlinl it i osts to follow 
this sport IS of interest, because of I lie stiits'iidous 
llgiirv's involved To run U.OtKt.OOO ears for one vear 
requires lU tile V el V least l.IMKt.tKtO.OOO (one billion) 
gallons of gas," worth $l.!0,0(H),0(HI, 2tl,(K)0,000 gallons 
of luhrnaling oil, worth !tks,(KK),000, 1 i,(K)0,0()0 tires, 
worth not less Ihmi $lt) a iilts'c, or $l')d,000,tKK), 
aeM'ssoiies and extra comforts, goggles, gloves and 
caps, at #.'K) per ear i*quals ?10(MH)0,(XXI, garage 
idiorgos on short lours (e.xchisive of gas and oil) $lt)0 
|H'r ear per vear, $'2(K) (MKl.tlOO, i('pair“ made inxiessary 
bv wear, ts'or ami aeeuhnt (exclusive ol tires) IfiO ptir 
ear iKir vear equals S1(X),()(J0,IHK) Total running ex- 
IM'iises for all ears in iise, $731),IKK),(8)0 \dd Iherep) 
(lie value of the (KHl.tKK) lu'W ears imn based dunng the 
year, at uti average price of $7.X» eipials *4,70,(88),(100. 
we gel the immense Isital of $1, 1H0,(88),(KK) si«ini in a 
single year (191.5) on the siairt ef motoring 

Germany's War Car Problem Vs in manv other 
things eouneeted willi tlu' war, (ieriuanv s exiu tiic'ss 
and preparation is first lli tlie lield lo solve the problem 
of the usisi “war ear," which looms Iliyenieniiig m the 
distance Great Britain and Frniui nidi/i (he serioiis- 
ilcss of the matter, but se far liiiv, net token a single 
sli'j) to control il Gernianv liowivei, has already 
made jirejiaralions le hnndli (he delienli> situation 
effivtively , the iimmi-nt the vvni sii.ps ,\ (ompaiiy tiaa 
been formed, in vvhiih the goverunieiit mid tie motor 
ear manufoet iirei s uri' interest! d winch eompmiv will 
take over all the I'ars list'll lii the will, wliK h are i apahlo 
of repair Thin will Im jiut in first-class running < ondl- 
(loii, and tli(>n olTen'd Pi tie puiiln at a nvnsonable price. 
Only' one tliird of tlm total will he jdai'i'd on the market 
in tile tirsl yeiii, one third in the Ht'ceud vi'ar and the 
remnindcr in the third vear lu the meanlime manu- 
faetureis of new ears will be able to iiitrediiivi their 
piodiK t, knowing exju'lly iuiw mnnv cans, and of what 
pnee and eoiidilion, will Ih» o/Teri'd in the st><'oiid-hand 
market during a ciTtaiu tmii', and can )>ian their iiiami- 
faeturing and sales campaign aeisirvtingly If, for 
inslanoc, a (sirlaiii type of car is o«|ieciallv numerous 
m the iis*'d-ear field, maimfm'turers will “go light,” on 
that, type. By sueh means it is LoikhI Is) eoutn)l the 
Biluatiou and prevent a flood of poor, used cant, at 
ridiouloualy lu'W pnoea. 





Loading an army 3-inch ft«M gun. A fleM radio aet with haadHlrttca foaofstOM. 


The Naval and Military Exhibit of the National Security League 

Weapons of Defense for Safeguarding the United States Against Attack 


A K part of the programme of edueatlon of tlie gen¬ 
eral public now being currte<i on bv the National 
Security Ia*ague, an exhibit wax held In New York at 
the Afltor Hotel of Home of the very latest naval and 
military material with which our forc«'« art' cquIpiKsl 
We present Illustrations of hoiiic of the more notable 
exhibits Foremoat among thcac wan one of our latent 
21-inch toriiedooB, a weaixai wlilcli la capable of a apecd 
of 40 knots aiKl hna a range of over 7,000 yunla The 
label Htateil that the toria-do vetata about $7,000, and 
takes about one year to build , bin, na a matter of fact. 
It la isvaslhlo to build thi*ae in i mialderablj less time If 
the factories are |iushe<l to their full eaimclty Along¬ 
side of the tori>edo 
was a 14-lheh 
ahell, of the tyi>e 
used In our view 
u a y a 1 14-1 n c h 

guns TIiIh Hhell 
weighs 1,400 
pounds, and it is 
flrevl with on Ini¬ 
tial V e 1 o c 11 y of 
2ti,000 fwt a sec¬ 
ond and an Initial 
muzzle energy of 
alsmt 65,000 fvait- 
tona It Is eaje 
able of penetrat¬ 
ing 1(1 Inches of 
Krupp armor at a 
range of 10,000 
yards, a n il Its 
maxiniuui range Is 
alKiut twelve 
miles 

An exhibit 
which ottrocted 


a 15-iKmud projectile, which may be either a percus- 
ston shell or a shrapnel shell, according to the nature 
of the attack There was on exhibition a shrapnel 
shell, with part of tiie casing cut away to show the way 
in which the balls are assembled. The walls of the shell 
are thin so as to admit of easy and complete fracture, 
and the shtdl Is burst and the bullets are liberated by 
a small charge of black powder at the base of the shell. 
When the shell burste, the bullets fly forward with the 
velocity of the shell at the time of bursting, and they 
are scattered In a wide cone of dispersion. 

Another exhibit was the new tyi>e of air-cooled ma¬ 
chine gun aviopted by our army, which dispenses with 


Signal Corps, mwn whoee efllclency 
of the commander-lu-cbiet and the a 


mends 


to uo-ordinate all the complex movemeirta of the gnat 
armies under their cotomand. The Blpial Oorpe had 
loaned for exhibit a field radio set, one at the to te wat - 
lag features of which was a small generator fer fur¬ 
nishing the neeeaeury current, operated by bandrfkower 
throoffa a couple of crank handles and set of liitee- 
iTiedlate tvcedlng-up gears. The crowded condition at 
the room In which this exhibit was held waa one, among 
many evidences of the wUlet^read ptridte interert In 
the matter of our national defenses wtdcfh far finding 
expression in the activities of the MattowU Saeostty 
League, In the 
Nary League, the 
Ametlcaa Lsglna 
and other more- 
ments to Indnoa 
Congress to take 
up the aattar of 
our national de¬ 
feases In a m- 
ttonaL Don-peUtl- 
cal and thoroogb- 
ly national Mrit. 

Kewpie*' aa a 
T r a d c m aglu — 
Koae OTteUl Wll- 
SOD filed an oppo- 
sltioa to the av- 
pUoatlaa of WUl- 
tent Heobt for r«g- 
Istratloa of the 


llltlol 


cf t 





WHS that I 
Inch Held gun, the 
type of wcniion 
which hsN (lone 
Htich effective 
work during the 
present war llie 
a <• c a r a V j and 
rapidity of lire of 
this gun is due to 
its mounting hihI 
excellent sighting 
devices. The gun 
recoils In a sleeve 
which Is sttached 
to the gun c a r- 
rlage "The advan¬ 
tage of this Is that 

It la not nec-essary to readjust the carriage after each 
round has lu'en fired, tlve carriugc being maintained In 
I»oalUcBi by a deep spade at the- .iffcr end of the trail, 
and by the use of brakes on thi wheels The readjust¬ 
ment In elevation Is made by an devallng screw, and 
an imivortaji^ Improvement Is the Intnsluetlou of de¬ 
vices whereby the gun Itself can la- ihowhI In azimuth, 
or In a horizontal jvlane, IlidepeiMlenlly of the gun 
carnage The bore of the gun Is a Inches, and It Area 


children's iflotbM. 
The OoBUntartnser 
of Pstsats ficsot- 
ed Hnofat's inoCtoa 
to dtemtes nitd ep- 
pcnl wu flted to 
the Oodtt df Ap- 
penis of tite Dto- 
trfet of € 
ntbMi 
the a 
eim det 
to|h ”U Is n 
essnqr too« 
in bow <*r the 

tbethhWi^fiMM 
end 


A 21-inch torpedo and a nsrsi 14-inch ekelL 


the rather cumbersome water-jacket of the ordinary 
Maxim tyiKt. The piece is U^t sod is capable of filing 
wjveral hundred rtiots {ler minute, the ammunition b»- 
iitg^ carried in a belt which to fed laterally at the 
brtech of the gun. The ejection of the shell, Intvodvo- 
Uon of the new cartridge and all the eperatloae evon- 
uected with firing are performed automatleally. 

Not BMch has been beard during the present war of 
one of the most hnt>orta«t branches of the service, the 


la f*,y, a 


apptied to good* tlM sanw deaertpittvg 
op|>eiwr to a poslUon to ehiwi 
W'of'the wa^'by applloaat he 

h?prd» tt'teMt aptMar Hidt 'Ihp 

the fhptre ae iftwd “Keaijuto*' gg i; 
of the eaeed-'ailiwertottto 
plteaot 'to ,iekkh -tto toMSt'!» 
wtor 'Its tuto hr iwitiwwi'; 
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^Iplie Ae#pnautic Lessons of the European War 

l|||^ Air-War the Brilliancy of the Celtic Mind Has Scored Heavily 


I! 


tiiat. tTMaradOM 

Wttl ttrnm. 

«» mHttwy jmwwwwUb 

tba M 'A«awt <* 

wbMi tJ*****" tUrtit m tiHi 
awMliiillBaHfjwice.' 0»»«dy tUa atr-wajrte 
ti w >W ^ < Nti iHAto* T6o' «»w» *ad appftt^ 
OoBtnry to tbe wotfri- 
'«cA Mid Vl», UoMeeo and BaUma cmb- 

iteM M 


ipt iKi^yMtwt •e.CMT bcea louaed, 

•ail^ t»fi|Mearawiila^ ^ nmm. awrloe (ttK* Atifoat. 
IMA duty coMM er aA AMrt from nob da- 

Uima tetbm M OUMM^a *l]«g»d neU-mcriaw, then 
la tnongb to bowlider Iq tiio moat a(&clal reports. It 
WM ooEtlitol^ nffirasbMig vihen recently the Biitleh 
proM Mtteyed tbe endleoe nonotony of 
'tottam of fire rkatiw from bit niMBSli>««” 

(CMM Iddo^i "Oe dunaye done” <otber 
•Mi), by tiie etatoBiaot that henceforth 
notk^ woQld be pubUabed about the ef- 
feot 0 t aedal bonbarchaeats. While itewa 
dlspattdMS have thus to be taken with 
more than the proveihta) grain of Halt, 
ttw great mam of conflicting evhlcnce may 
Kaaonatriy be worked Into a sort of men¬ 
tal oorapoilte photograph and some conclu- 
alons drawn. It seems certain that aero- 
mntlc aeleooe per n has greatly pruHted. 

Tbe courage reqolrad in running aircraft 
siieiMt Uhle ctanpared with the demands 
made ot> evmy private in battle. Bneh 
an the saag/roM and equanimity of pitots 
in dealing with tbe dangers of the air that 
a nltltary aviator who Is a victim of an 
avlattob acdUlent Is now a rare bird, al¬ 
though flying In winds agatost which mod¬ 
ern apfwdy phuies tiardly make headway, 
ht now coBunon practice, indeed. Increased 
IkMimss, not as formerly in winning ap- 
r4aas6, hot hi striving for reenlts, alau 
demotwtrated snch feats of oavlgatkxi as' 

BrttUb aeroplanes flnding their my to 
Cologm and fttodriebabafea over bostUe 
territory, and Zeppelins anfailiugly locat¬ 
ing darkened English eitlee. In time of 
peace It eeemed ImprobaNe that unHtoady 
aeropUnM ivould ran the rlak of attack¬ 
ing each other. Now attack eeems shnfde 
in tbe idare of actual war. Ah the spec¬ 
tacle oC universal death has evidently 
W^Md all Ihar from tbe comKioniiheu of 
war aviators, they no more riuiink fixmi 
an aortal enconntor than tram a homebaok 
flght 

About this aotoal war In the air, we are 
already In posseeston of much enlighten¬ 
ing Infmaatlon. As predicted In them 
oohdans, jOy combats are dedded with 
flroanaa. TJm former French aammptton 
of hawKiate taottes In tryliig to overmount 
one aaothar has not tbns far been real¬ 
ised. On the oontrary. pueefatnea. at the sui>reme 
mottcat have been saved fnwa. bullote by being 
dropped Uhe a stone to lower tepalti. Thp atoonaters 
ratbar vweadMe thorn between bateeipeB^ Mcept la not 
belttg cottSmd to (hm level. tAwg wnM gkote aye not 
reaorted' to and antomatle piatots hbA ig^pes rank 
with macblan rifles on seroiflaaaa (afll^ M iwedictod In 
the Sowrmno AMsaKiaa ttete nod thnW^gigla). Fast 
mhMflvnrihg for k InriQr rimt *t "dosAimprtwn kandt- 
caps mnnhilBe rifltm whleb snbiKA b* aban^ «a flirnly in 
any dlrsriiln« and whlofa aUb iWire holivAlW^ tnore 
BlhMishi iMidWii' to carry toatr lijbibt* irbr.iUto' hame 
wAtoB' Hi i|* ant A gtoi dsMn y Ife itoSiinUng iia letm tenor <d 
tSMAyn maslltose get wonted to 
atop bad adequately piapared 
^ ^ «ieaKM» bd* .«»*!» *«« bartoe ,m1s- 
"Wtbtf awi a Kistoto ut the itococean and 
,Ji W,«r Mlwv^ fully appewflated 

k'wwdf AM -on ^.yiiKiigramsBia' 

r,iwe!Si^'ftteSS!# < 


By C. Dienstbach 

tlvely Slow. They were also too highly standsrdlsed, 
so to speak. In wel^ and dintensiona The French 
remained nuno experimental, of greater vs- 
riety> and more adaptMle to the novel conditions which 
developed whsb true eiadlers manned tbe apparatna 
(This Oerman policy seem« an exact parallel to their 
equipping stow batOeehlpa with many small guns after 
ttw—in the light of dreadnought development—equally 
iiiooactaalve battle at the Yalu.) 

Tbe Britlsb, similarly equipped, must be credited with 
tme progreastve spirit to dealing with the aeroplane. 
They made It at once the rule to block the ah* to hos¬ 
tile craft. In this the French were their apt pupils. As 
the beet information may at preaent be gleaned from 
aoeouDts so humble and Indirect as to escape the ceik- 
sor's attention, much can be guessed from tbe deecrip- 
tlon of a Berlin JournallHt'n uneventful visit to a Ger¬ 
man flying camp in Poland. He casually mentions how 


Ing ability. This miikeH tlirm (lecl(t<Mllj the superior 
flghtfflra. Aerial fighting would rhsiige its known aspect 
if any information were forthcoming uhont the effect of 
Zeppelin guns l)e>oiid the stnlcmi'iil that llicv hrouglil 
down British seaplanes over the Nortli S<>ii Dirigible 
fire is easontlally different from aeroplniic lire, there 
Is no dlfflcnlty from vibration or swajlng of the plat¬ 
form , the pieces have a i»erfectly clear arc of lire fore 
and aft, and the gunnery service Is eomplele and ja-r- 
f*>ct Thla permits of longer ranges The siiiieriority 
In air combat of even the smallest explosive shell over 
the bullet has also been concluslvelv demoiistrnbHl, t)e- 
cause aorophtnes were rlddlevl Into sieves liv nmctilne 
guns and yet escatsMl tiecause tliev vanitaln so few parts, 
and these an* frw|ueutly armored wlieii' a small bullet 
hole might Ik* fatal Explosive ( istcuhsIoii ) shells, 
even smaller than those that have been lircsl bj Zep- 
lielluH, would, on the eoutrar.v, Iw most I'flicieiit against 


tbe s 


* of f 


r the 





elated wore Ovruian uvlatoi 
tranafm'vad from the western to tbe eastern front be 
cause of kha cenatkia of the sternal interferecce by 
tbe etwariss' flyan wUh their scouting 
The aamlMit to tiw olr has evidently come to stay, but 
It seenw at preeeok to much the saute shape as would 
be the naval warfkra of a half civilised country with 
some battlcdhlpa, crulaera, and destroyers with uavl- 
gatora but without any trained flghters. Only rough- 
and-tumbte ancouiitefB aigtear to have as yet taken 
place to the air; the account of a Oerman biplane's vlc- 
torioua saeape tnm a flodt ©f large and amall Fraoch 
marhlnan Which attacked It from all stdes, forcibly re- 
adadtog cm cf achoUlboy days—of Instinctive dodging 
and wriggling and naturailatic striking. Not only muat 
teettos At air flghttog be definitely formulated, but 
proper types of flghttng eraft muat be decided upon. On 
the tea couttaaow aeoutliig and raiding without a de- 
claiva iPMMtol eUMtoneUt woidd be inconceivable. Only 
to the old flaya whao imerrijantmen with croaabows and 
d the navies of northern Euroiw, 
eeem to hsve resembled our aerial 

•», ka a nile, blgber powered for 
the Oaraan mactatoas, and the fUct 
gatteuatle stability of form tends to 
1 and maneuvering and climb- 


strain of fl.vlllg 

A gumicr of Nelson's day's, trained for 
the dcstrmlion of sails and spars, would 
have been p<tul|)iK*<l to advise wlibii of our 
weapons wc might Is-sf usi* against aorev 
planes Exiierlcncc so fat has taught 
about this iM'w ('lost") art that It takes 
two bullet holes in closest proximity to 
break a strut Fuses imvc lHs*n demon- 
slrnlisl which exiihslo a shell even if It 
bits oiilv the (loth (ovciliig of a wing, 
with the incvitahlc result that vital [(arts 
of the frnm(‘ arc smashed A eaiinon's 
slowci rate t»f file Is thus (onshh'rahly 
more than offsi't b\ tin* e/iormous incresse 
of vital target area resulting from the use 
of shells The (ieruians MS'm handicapped 
bv the fact that to he the pioneers In a 
new field has often not proved to Is* their 
'forir'' They prefer to wait ami iinprovv* 
on the experiments of others, but it is 
this time, Hoduii, hu nalta 
Id this expf'rimeiital alr-v\Br tin* hril- 
lUincy of the (.leltlc mind lias sc (red heav¬ 
ily. The rvH'c'iit destruction of a ZciUMdin 
by a light hlgli iH.vvcrcd En>n< h uiono 
Itlane, pllotisl liv u darcslcvll t'aiiadian, 
who barely escais*d being hoisted by Ills 
own fietard, is a stiiking instjinee The 
writer polnti>d in these lolunins to sin h a 
danger In the Imglnnlng of the war, re 
minding readers of Hie Si ii.ntikk Ameki 
( AN tliHt (lennanv jH>ss(>ssed some iden- 
lleal small, )H>w(*iful mac lilnes in addi 
tion to the eomparatlvely clumsv stand¬ 
ard tyis*, to vviuvov and protis'l Zepis'llns 
also for fighting host lit* aeroplanes From 
the aeeounts it also apis-ars that this Zep- 
jielln enrrled onlv a maiiilin* rillc, leaving 
bi'blnd Its cannon, and It avs-ms more than 
doubtful wbother the latter was so mount¬ 
ed as to sight wltll ease and qutekness 
virthally at a Ismili-droppliig neroplanc 
Evidently this Zepiiellu sins-umlied to 
wliat has so far jiroved the most deadly 
of aerial attack—aw (siplng like n hawk with 

a racing machine and throwing bombs at so close 

a range that they cannot miss (the wrlt(>r ad- 

vos-ated thla five years ago In the Cmtuty Mnga- 
zinc) Tliese tactics had often jiroved their vulne 

against tbe ground, high up In the air thev are still 
easier, liecause the swiKip may there be eonllnued (wst 
Its objective A llgbl shell-firlug, setnl automatic ran 
non so mounted that It mav la* brought to ls>ar as In- 
Htantaneoualy as a rifle and with a i>erfectly clear arc 
of fire In any direction (as It enjoys atop a Zei(ia>llnl 
will defeat It. A machine gun might lurii u swcsiper 
into a sieve and yet never ward It off. one hit with a 
shell at any part of Us structure will surely sway It 
from Its path and precipitate It to the ground 

Much must have la*en leana-d alwiut Ismilt droi>iilng 
In thla war, but all we know so far is that It Is lav 
Ishly Indulged In. Keporta aliout Its elflclt'iioy are so 
utterly conflicting and Information atsuil the meihcicK 
of aiming ao lacking that it la hard to draw anv eon 
clutdona The most recent faaiilon to attack In u-reii( 
numbera deserves credit aa the beginning of navel i e 
tics. They have eecajavd the enemy’s guns as he i.ii' ns 
did tbe Zeppellna, though collectively offertne a larger 
target The value of aerial scouting, also es < inliv for 
range-correcting, baa of course Iveen par#ie .nni The 
WonzMei os page W ) 
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1)11 the part 


of the de¬ 


ll,itt li'lield Unit tune reeeliefl 
iieMrl\ nil tuheii jiliiee In the eiiufi 
I.KIIe (It iioltiini; luiH oeetirieil to Indlcnte tin 
iniiiiM lime ilhiiiKloiied or (‘Mii miUeriiill> 
their ofleiiHive eniiipHtKn iiKHliu-it the ItiiM'-liiii 
eoiiliur) the liiek of |iov\erliil oiipoulftoii to 
lulMiiue the eoiii|iniutUe lMue 1 lvlt^ of the I 
the eiiHtern theiiter, iiiid tlie reiieuul of iicl 
tloiiM In (iHllela, all ivolnt to n detennlrmth 
of the Teuton iillles to follow up the lo 
liHie KHined over the liuMhlmiH iii^ a leai 
clniie (HKTiiflona dtirlin; the month of Mn> 

Vtr.emjKl wai eupturinl from the Itn-wliiiw on June 
;ird. after a month of the flereeHt and mo«i| emithinouK 
tlBlitlnK of the war Iloth aidea ninst lune iHU'n prae- 
llenll,\ exhatiated ItoiihtleHS the wounded received onli 
Hueh 1 i»>titment aw eould he itlveti them In field hospltalw 
’I'lK're prohahlv waw no oppoitunitv to send them lo 
hawe hoHpltalH In the leat, for the ralltoads were taxed 
law Olid their eniiaelt> to wuppiy food anil .immunitlon 
to Ihow aide to tlKht In war, human lifi' nuiwt ever lie 
a eonwtderntloii weoondarv to the wlnnlns of hattlew 
The UuHHlatiH were creativ lmm|«‘led h\ the eonfuwton 
atid dlhorBiinlxiitlori of letreitt anil the lieimanw weie 
etaplotliiK iweiv avallahle tesouree to Bather tlie cieat- 
ewl poMHlhle hat\ ewt from limit vloton iHiclwIve vieloilew 
are won not h\ hreaUliiB thnaiBh a line oi tninliiB a 
llniik htit h\ Ihe dewtriietlon that attendw 
the pnrsiill of a routed aiim Httt there 
Is a limit iMWond whleh even a purwulnB 
vtclorloiiw artn,\ cannot bo, and Ihe (Jet 
mans a)iparenth renchial that limit with 
till' capture of I’r/emvsl and nuue than a 
week of eomiwti'Hthe iinlel followed 

I’hls peilod no douht haw heiui used h\ 
iMilh stiles in rewloiinB their oi Bitnl/.afton, 
lirlnBliiB tti' relnforcx'mctils, ie)ilenlshliiB 
fiMid ammtinition and other wniipllew, 
wendliiB the woundtsl to hospllalK at home, 
and the shlflliiB of portions of the armies 
to the )iositloiis they were to oeeniw pre- 
llniltiarv to the ni'xt move Sjieisi and 
Iiroelwlon eoniil In thi'we matteis Ihe wame 
MS on the hat I lefleld, for the side first 
readv lo start afresh has a ihs'idisl ad 
vantHBe In the ahseiioe of stroiiB tela 
forcemeiits foi the linsslans it was to he 
sniJiiosed that the vletorhms I lei maim 
would ns'over mori' fpilekh than tlii' de 
featisl linsslans, and this apiwars to lime 
Iss'ii what hapiK'iied 

Vlewi'd from a hroad sIraleBli stand 
IMilnt Ihe Hnsslaim endeavoiisl to eoier 
the lefreiit of their tiBht and eenler. 
which ris-elvts! the full force of Ihe (.er 


that UuBsla will auppl; her deficiencies long liofore any 
Hiieh deelalve and tinprocedented dleaater could oeeur. 

I'he continued Inactivity of the AIUch In the west la 
dlltlcult to undefBtand. There has been dally fighting, 
to Im' sure. In this field, parUcttlarly at the northern 
end of the line, hut II la fairly devoid of reeults and 
has no di'olwlve effect on the general war altuttHon. At 
no otlier tlin«‘ nIikh' the early weeks of the war, when 
Paris was savisl, has there Ixtui a situation so clearly 
deraandlng the full offensive efforts of the French, Eng¬ 
lish. and Ih'lglans Itussla is desimrately in need of the 
asslstHiiee the western Allies nilBhl fil'e her by n drive 
aKBlnsi Ihe Oerinan line lu the west, so powerful that 
Oernmnx would hare to abandon her campaign against 
Itussla In order to hold her line In France In¬ 
stead. Ihe Allies have continued their policy of ‘•iilte 
hllnB," which, hj lire war, seems to 1 h‘ the F’rench 
translntloii of '’wntehftil waiting" The Oermnns also 
hare taken a "nlhlde” In this theater during Ihe week 
and, ilesplte the demands made uisui them lu Illisslii 
and elsevi’here have ilerehumd suthelent streuglh In the 
West to re<‘aptiire i)nrt of the .Soucbeis trenches. We 
mar rrell ask how long Uussin will bear the brunt of 
Ihe hard fighting without eomplHining, and whether a 
small K'‘tni of dlssatlsfaellon If once planted might not 
lu>conie til time a menace to concord and unity of action 
among the Allies 

lltil.r has conllnuetl hei laotbodlcal advance Into Auw- 
tila along two Hues ns shown on the map-one force 


tect the eastern force. Auatrlua MsIntMMie to fttily s 
advance appears to have hardenod, porthmhufly tf>- 
ward Tiloate. But the lortreaa of Trent and the. Alps 
are stUl Austria’s mate dedleiwe In TeeetttM. 

The principal Imiaedlat® advantage the AtUes 
could Mpect to gain as a rwmlt of Italy eutedinf the 
war was a tessenlng of the preomiKt on HuMtla. The 
continued auccess of the German campaign ia GaUets 
Indloatea that the Austrians have refnaad to (rtraiigtheti 
their forces on the Italian frontier at the expetwe of 
weakening their armies ofieratlDg agahuit RomUt. It Is 
]>osslhle they will go to the extreme of allowing the 
Italian army to overrun the Trentino and the region 
of Trieste while they concentrate their entire efforts on 
the destruction of the Kusslan army, for with XoSala 
out of the conflict the recovery of lost groaud on the 
Italian frontier would be a conrparntiveiy easy task. 
Hesldea, If tbo Allies win, Italy will get the Trentino 
and Trieste In the final settlement. More probably 
Austrian optiosition to Italy will be greatly strengtb- 
eiiiHl In the linmedUte future. 

'I’lie week has produced no material dhange Ui the 
Pardanelles Both forces are strongly intreiic)u>d oti 
short lines with their Hanks securely protected by the 
neighboring waters This Is siege warfare pure aj*d 
simple and progress must lie slow. IT the Turks are 
eventuallj driven from their present position, and do 
not gult, the) will have plenty of room In thdr rear 
for a second stand The prosp<>cts are not good far 
decisive results ben' in the near future 



The Current Snn>lciMnt 
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orou'' (ifreiislve against the (Jerinnn right 
wing to the cMMlwiird in llukowtiiH 
The.r met with some Hiiceess here on the Tiuth and 
l»ulost('r rivers, luit the diuigei to the (iermaiis wai 
not so Bleat us to lend them to wi'iiUeii their dihlng 
force 111 tiallclii through fi'iii of dlsiistei to tlieli light 
III Bukowlti'i 111 Iho end the llusstaliM withdiiw this 
jMirtloii of their Hue to the I>nlestir, wheie ther liloi’ki*d 
Ihe fiirlliei ndviinee of tin' \nstiliins until atsml .lune 
lllth In Ihe Miriirlslngl^ Htiort period of leu dms 
(from June .'ird to June Tt 


lelitlr t 


eiinhle 


to Hdriiiifo in foiee on ii front of iiliout foitr miles 
The,v defeated tlie forces opposisl to (hem, <a|ilureil 
imilir priNomis and made a fiirtln i iiiiiterl.il adranei 
oil liCmlieig llio (Mpilal of t.allela and Immodliile jul/a' 
for which ther aie lighting 

'I'he real olins'lire of tlie ircrjiian arnir N not illles 
or forticHses howiri'i oi (>ven Ihe reeorer.r of (iallcla, 
but (he total oierthiow of the Itiisslan armr Sliipeii 
dons as fills task mar he, still Its smeessfiil nceomplisli 
mellt mm he rrell rrllliiii Ihe limits of the German liojies 
and aiiihirion 'I’lie Kiisslan amir iirohahlr is not In Ihe 
deKfa-r.ife (ondllion slated In uianr of the rejiorts from 
the seat of rvni.dni (ollie sliia-tnge of arms, auimiiiiltlon 




I If h 




the shor 


lath, fids eoinhined rrltli the loss of nt'inili Incident to (he 
dlsiiHtroiis defeats In Galkin rvoiild he more than suffl- 
cleill to call forth tho Griiiiaiis' su|irem(' effort If the 
Teutons an still tioping to win Ihe rear and not merely 
struggling foi an adrantageous termination of the war, 
the dcsttriictlon of tlii' KiishImm armr Is a eerlaln means 
to this ciKJ,'tf It Is not the onlj ineaiis Hut an army 
of this magnitude with a rust coiiiitrj liehlnd It cannot 
be destroyed lu a da}, and It Is reasonable to exiiect 


iiiorliig Into the Treiitlno on the fiont (1). (2), (tl) 

( It ami the other moving lo the east against Trieste 
oil the front t.'Vi, (ID The censorship on reports from 
Hair has iss'H rery slrlet and little is laisltlvel} known 
legiirdlng the stiengtii of the two advancing Italian 
armies and the oiiposltton they have encountered 
Thow who hopeil for soiuetblni; sia'CtaClilar to follow 
Italy’s enteiiiig the eontllel hove l>ecn disHpp<»1uted, but 
there is no gissl reason why the Alllea should Ik* dls- 
siiTlstlisl with the progress made by Italy She took the 
ofieiiMlre at the oiitnet, foreed Austria to play to her lead, 
and while she Ima not pnabed far Into Auntriau tcrrl- 
torr, she ha.s at least doue her fighting on foreign soil 
and lias met with no reverse. 

A glaiiee nl the map shows the strategic dlaadvan- 
tiiges of Italy Whether ohe advances Into Austria by 
till eijHiern or northern route, the flank of the Invading 
force and Its Hues of communications are exposed and 
must !)♦> protected The left flank of the force advanc¬ 
ing on Trieste is. and the railroads In Ita rear are, open 
to attack hr an Austrian force coming from the aorth. 
.SlmllarU, the right flank and the coiniuuulcatitms of 
the Italian army advancing to the north on Trent may 
IH' struck hj an Austrian army coming from the enat 
These coiiillllons coyui>cI Italy to operate in Doth direc¬ 
tions, each of her two armlc* being a covering force 
for tin* other, but under the tremendous strategic dla- 
tohantage of ticcoming more widely aeparated the far¬ 
ther they advance. It aeema highly Improbable that 
Italy will undertake maior operatlona In both direc¬ 
tions Eients to date Audlcate an advance lii great 
strength on Trieste, accompanied by a minor movement 
toward Trent, the liriocipal jmrpoee of which Is to pro- 


>f the tliuel.r articles In the cur 
Issue of the KnxNTtric’ Amcii 
IAN Sl'PM.KMKNT, N<u 2000, for Jmio 
2flth. 1015, Is an extremely Intoreatlng 
ilescrliitlon of the methods of forging 
shrapnel sliells by means of powerful hy¬ 
draulic presses. Involving features that 
are not generally known. The article on 
Mobile Colors, which was announced for 
the last Issue, was unavpWaWy pogt- 
l*oned, but wUl appear In this jiumt*er, 
and will be found well worth reading 
So man.r ireople are interested In automo¬ 
biles that Uie IniiKirtant question of the 
printer lubricants to lie used and the 
inethials of using them will apptail to a 
wide circle of readers, ns proi>cr lubrl 
cation Is a vital matter lu the successful 
and eftleleut oiieratlon of these India 
IHUisahle machlni>M It tells bow various 
luhrleants ean lie tested for quatlty and 
gives much Inforuvitioo ns to their con¬ 
stituents. There have bt>en a numlwr of 
stateraenfs In ri>gRrd to the proc»«s of 
ID srniy of plating otijects by a siirny of inotnl, and 
Ihe description of a process by an ArkwI 
can Inventor In this IsHue adds greatly 
to tU(> Information on this subject Two flno illuidra- 
tloiis and a brief description tell the story of a large 
gas engine built for blowing air In Iron and steel fur- 
UHcns. The exhaustive article oi, the Chcralenl Indus¬ 
tries of Germany Is concluded In this issue. An article 
of real practical value treats of the Construction of 
Floor Rurfaces Iti Fireproof Buildings; and there la ithe 
usual variety of Infnnnatlve matter In shoiter form 
This issue is also liidlspensahle, aa it contains the Index 
covering the Issues of the poet six monlhs. 

Wanted—a Wkw Solid Tlr»,—One of the lemons 
learned in the European war has been the fact that a 
new type of truck tire is aheolutoly neeoaaary. While in 
ordinary street service and on oountry roads in peace 
times the standard solid truck tire ia fairly oAeetive 
and reliable, it has sbosm many defeoUi in the terriflo 
driving strains of War servioe. It Haa been shown, for 
instanoe, that no nuitter how well made a tire ig, ft will 
separate at the point of oontaet between the Soft rubber 
and the hard rubber parts. The itSrd rubber 'base, 
used in the majority of truck tibes, has a different 
ooeffioient of hwt and frietion frana the wft itubbta' 
section. In bard servioe, particulwly when di!iiTtag.nver 
Belgfsn block pavements, the two eeetiona af'lhs'iire 
wUl oome apart, and someibnes strip off suddenly under 
a partleulairif heavy strain. On a few oeoaahKM auSh 
aeoUtontt!" hare lanrod exeeedinidy expeadvn. one 
tiniede oatrylsg shells being epmpletety wreoknd whA*' 
tcav^ing at fafiid> speed ovor the posA TmIs wn stiw 
oatried o» fn s«v«rail tire fiaotories s^ the WsaafeSiidv- 
Ing a kruok tire in whioh tbs soft rubbecWtwI^llMltMsVy 
into the hMd ribfoer biHSL > 







tlw OtlMg« to fiM AtoMtoM SUp ^'NcbrMfcan” 

T ub t»nn(k4ng (« «1^ it wa*) of th* AB»ertean 
«faip “KobtaskHii” fort^ miloa off the south- 
waK eoMt of IniUind, ocearreff at dwik and obortly 
after the «hit> had taken In tbe Amertean flag wkich 
bod twen fiytnc at her atera. llie preeaiaptlon la tbot 
tn «le# of tke ocMvttjr of Oeraum eatmarlnee in t&le 
iocaltty, Botabljr In tbe case of tbe alnklag of tbe “Li»i- 
taalo."’ tbe ehJp nmet hare Buffered tba daBoogc Bhown 
tn tbe aeeemtwDytng UlOBtratloa ae th» reault of deUb- 
erate mbiBarUie torpedo attack. As will be seen from 
tb«s pbotofrapb, Bbe received tbe blow well below the 
waterttoe and on tbe etarboard bow. It was becatjae 
ahe was atmok *e far forward, whew* tbe oompartments 
■» email and tbe mbaequent flooding was compara¬ 
tively limited, that the eblp waa aWe to be taken Into 
port and placed in drydocfc. The Qennan government 
pro f eea cB to bare received no report from any subma¬ 
rine commander, or any other iwmrce, of any attartc on 
thla ship; hot In view of the lack of veracity of such 
offlolal atatements, notably In the case of tbe “Lusi¬ 
tania,’’ this evtdenca carries practically no weight. It 
baa been soggested that she may have struck a drifting 
mine: bnt if this bad been the case, the blow would 
have beeb at tbe waterline. At the present writing, 
diapatcbea from the other sido state that fragments of 
metal have t)e«n forwarded from our cmlMssy which 
Indicate that It was a torpedo which did the damage. 
The >ahlp was subjected to a thorough expert examlua- 
tlon by one of the naval constructors of the United 
Ktatea Navy, and It will be necexsary tn await his re},, 
port on the subject before forming a Bnal and iMwttive 
conclusion as to whether the damage to 
tbe Amerlcau ship was accidental < 
liberate 


A Serfoufl Interroptlon 

T un tlommlsaloner of Patents has 
under date of June lOtli. 1015, puli- 
liahed a notice to ll>e effect that, on ac¬ 
count of the unusually large number of 
patents issued during the current (Iwail 
yeer, the regular appropriation of $440,(Ka» 
for printing laiteiit spectflcatlons and the 
OgMal fhizette of the Patent Olllce, and 
the supplemental apttroprtation of $!!!{>,- 
000, have been nearly exhau8te<l, and that 
It will therefore l>e Impossible to Issue the 
(HiHte for June Iflth, 22nd and 2tHh, on 
those dates. The notice goes on to state 
that the Issues referred to will l)e sent out 
as early In July as the imbllcatlon can l>e 
effected, and that owing to the resulttng 
congestion there probably will t>e some 
delay In the Issues of the Gazette for July 
until conditions In the offlco of the Piildle 
Printer again become normal It Is to he 
greatly regretted that such a situation can 
obtain, notwithstanding that, fes Comiuls- 
Stoner Bwlng says, there will he no delay Bow of lli 
tn the Issues of patents, designs, or trade 
marks. It would seem that so Important 
a branch of our Oovernment as the Patent Offlee, par- 
ttcttlarly in view of the fact that It Is more than self- 
snpimrting, should not be hampered, In even the 
slightest degree, by too strict a spirit of ewniomy on 
fhe part of Congrcea, or for lack of foresight in t)ro 
vldlng the necessary appropriation for carrying on the 
details of Ita work. The Official Gazette Is an exceed¬ 
ing Imtmrtant publication and Is of Interest and real 
need to a large number of our cltlxens Certainly every 
effort should he made to avoid hereafter any siiclt In¬ 
terruption In the publication of that organ. The reg¬ 
ular isBuaoee of tbe Gazette is especially Important In 
connection with trade-marks, as ail appllcatluns for 
trade-mark registration which have been passed by the 
Patent Office are published in the Gazette for a period 
of thirty days, during which period such applications 
may be opposed by Interested parties, and for this, if 
tor BO ottter reason, any delay In tbe publication of tbe 
Gazette should be obviated. 

StuMtinK S|i«ctoele«* 

T BB aywdgtit of ooidlera and aaUort Is <^n Injured, 
isBipMlirtly or permaaently, by direct or reffected 
’ awdifbt. The Injury is eaused chiefly by the Invisible 
tMxmMaUt vast, which are absorbed by tbe tissues of 

ato'oyts. 

In thn outer porta of tbe eye these rays cause dls- 
•greeuMa seawtlotw, wblcfa are omamonly included In 
toe tuna tottgoeu Tbe eyelids become heavy and red, 
beura Bow, «od there le a semotloB of pressure. Itching 

r batBlnff, LoOfi oontlBaed or repeated expemirea to 
oob’s nifu may predooe catarrh of tbe eonjnnctlva. 

•• oMurring In monntala climbing, polar 
a and buHaen fUifttsT the acute Inflannsatton 
itoWW W WKW Mtodasw Is observed. Thla ocular in- 
V’v'lltopM ' or 'mumm’s avtiols la' Ms PtsMAse. 
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flammatlon Is closely connected with the •glBcter-tmrn,” 
wblcb la aleo produced by the ultra-violet rays On 
several occasions the movement of anuies over snow- 
clad mountain passes has been Impeded chiefly liy these 
effects of sunlight 

When nltra-vlolet rays penetrate more deeply Into 
tbe eye, they evoke fluorescence in the lens nnd tbe 
retina. Tbe glow-worm light thus produced in the eye 
Itself spreads a haee or fog over external otijects In the 
field of view. The small proportion of ultra-violet rays 
that rsBches the retina diminishes the ability to see in 
dim light 

Bence tbe exclusion of these injurious rays from the 
eye is very desirable, csiieciully for riflemen and gun¬ 
ners. The newly Invented grt>enl«h->cllow "ciiphos' 
glass absorbs the ultra-violet rays, together with part 
of tbe blue and violet rays, which l•(ml^lh^te to the 
injurious effects above described, hut freely transmits 
the rays that are useful for vision 'rhe partial exclu¬ 
sion of the blue and violet rays iiresents another uil- 
vantage in twilight, as It makes the blue evening clouds 
darker and gives prominence to olijeots of red and yel¬ 
low tints. 

1 Iwve often used these euidios glass His'etncles In 
target practice on sunny days, to the great liniirove- 
ment of my marksmanship. I have h1n<) reijcaPHlIv em¬ 
ployed them at sea, as a {>rot(s-tioii from the glare of 
the sun on the water In particular, I have obHer\«Hi 
vessels immersed lu this glare at the horizon and have 
made out many details which I could not distinguish 
with the unproteetcil eye. 1 have ohserv'cd ill this way 
for houra without exis-rlenelng aiiv unpleasant sensa- 
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Waterproofing Concrete 

To tbe Kdltor of the .Si lEivTtrir AmcBirAN 

Two or three recipes have been piibltslied In your 
paper, at various limes, for waterprooflug coricrele 
There seems to be a good deal of iioimUr udsroiiccp 
tlon on this subject, and U hns occurred (o me (hat n 
few notes 1 linve galbereil on the subject ilnrtng a 
number of years' exp<>rlence siipi rliiteiidiiig concrete 
work, might be of Interest to yoni leaders 

No concrete can Ik* made entirelv unli'rproof I'he 
best concrete. If subjected to water under high heads, 
will leak considerably And even under verv lovv press 
ures there Is leakage, though It Is so slow that the 
water leaking away evaporates as fast as It leaks iiud 
leaves an apparently dry surface Itiit. for r>rncll('ul 
purposes, a 1 2 4 mix, If made of a mwllum consist 
enev and thoroughly tamiieil la place, will lie water¬ 
proof under small pressures, say uii to 15 pounds to the 
Hiiuiirc inch The more thorough the ramming, the more 
nearly wateriiroof the caecrpte I have seen one cusp 
In which the pnenraatlc r..inmpr was used, where the 
concrete was sensibly waterproof under 40 pounds itcr 
sijuare Inch pressure, wllhiutt any furllier treatment 
larlous coniiKiunds of alum and Ive or soap are often 
mixed with concrete, to Increase its watcrprooilng One 
of Ibe best known of these was piibllslieil 
In, a I eeeni niiiidu i of the St IK^ i im 
Amhui vn .tdd Ihiee fourths pound of 
dfv pow deled alum to each imhle fixit of 
sand and dissolve Ihns' fonilhs ponnd of 
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,\notliei nielhod In eouimoii usi- Is 
.old fiom ■> lo 10 per cent of Indriiled II 
to (he cetnenl Is'fore mixing the |iro) 
lions of mix heing oni pint of Iho ceiia 
lime mixiuie two pails sand, and f( 
Iiarls giavel This gives vi-iv ginnl 
siiHs. though It weakens (he i oni r 
sllglillv On small jnlis where the eiisl 
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ttons I>r OroHs, who has had similar experience, says 
that the euphos H|a>ctacleM dlratnlsh tite width of the 
dazzling bright strtiw of water, stianmii tin* outlines of 
vessels and other obJ»H*ts at the liorizon tn tin* lllumln 
ated area, and are very useful In observing and aiming 
lu the presonee of seari blights 

Major Meyer, viewing tho reixsllng cobkI from the 
stern of an outgoing vessel, with the sun dlrvs*tly 
astern, rtbeerved with tlie nak<*<1 eye a dazzling gap In 
tbe coast tine, which clo»i*d iii* when the elil>hos glasses 
were used Dr. riemming wore light eiiphoH glasses 
In a balloon flight attaining an altitude of more than 
26,000 feet and cxperlemx>d no liieonvenleni-e. while his 
companion, who wore dark gray glasses. »uircn>d aeven*- 
ly. Amundsen took with him on hls Aniarctle exivedltlon 
a large assortment of protective glasscw, Ineludltig two 
pairs of light euphos glasws Amiindaeu and Hansen, 
who wore the euphos glasses, were the only ineniherH 
of the jiarty that eecapeti snow hllndne.<w 
The theoretical exjtectallons formed by the euphos 
glaaa have, therefore, been realized In praetlee There 
la no better protection against snow hlndness than spec¬ 
tacles of euphos glass, and their enii>Ioyinent also pro- 
duoea a notable Improvetnent In marksmanship 

Who loTMited the CimiUu' Saw? 

QOMB dlacouloo of this subject has appeared In sev- 
^aral Bcltlah technloBl publications, and the claim Is 
made that the ctreutar faw was Inventwl and used by a 
wood turner naihed Murray at Mansfield, Kngland, 
about the year !«». Tbe flret saw Is deeerllted as hav- 
iBg been ahont six inches in diameter and was un¬ 
doubtedly used on a wood turning lathe operated by 
water power. Jamea Murray, the Inventor, is said to 
have been the eon of "Old Joe Murray,” the favorite 
servant of Lord Byron. 
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of so rich a tnixiute i" ivroliiliilIve 

Where eonerete must lie walerpriMifed against very 
lilgh preBsurCH, none of tho aliove ineihutls siH*mH to lie 
effective, nnd other means mu"l geiierallv be resorte'd 
to Tile iisuiil [irnctlee under these eondilloiis Is to oo.il 
the surface on the water side wltli asphalt (illeli nr 
alternate layers of idtch and iarri-il felt I’nr.illine 
melted nnd applied hot wltti a brush, has also ta'im used 
very HWx’essfulU, but lids I" r.illiel (0"lh whele lllrir 
ts a large surface to be rovenst 

.Menttle, Wasli l.lo (i llvii I'l'il l.ngineii 

The Eni^neerinc Foundation Organized 

S “OMlC iiiontbs ago announcement was made oi „ gift 
of fJ'kMKki bv \mblo"(* .swiisev of I'levnI.uid, vvbleb 
waa to Im' the iineleiis of a fund In ls‘ devnied (o i ('- 
search work in enginei'rtng lines .ind to llie [vromotlop 
of the Inlerests of tbe engineeiing profi'vslnns \o for 
tber eoidi Ibiitlons to Ibe fund linve Insni m.ide bnt Ibe 
Kngliiis'rlng KniiiidnlInn bus been nigaiu/.ed ,it a lecent 
ims‘(ing lit (be Kngineering .Societies Hnilding, I-"! \1 (>st 
Thlrtv-nlnlh .Street, New York, with (be following ntll 
isTs Cano rinmt chnirimin, h'dvvaid I> Vdnuis. vice 
clinlrmBii, V It TIutloii, aeirelarv nnd .foseiih 
Hdutbera, treasurer A largi* number of npplleiillons 
from those who destrisl Iho use of some of the funds 
for reaeiireli work were illreadv on tile, lull these will 
la* held la'iidlng the tiling of fiirtlier Hpisdllcatloiis In 
accordance with forms to he drawn up by ii committee 
appulnf(*d for the purpose 








Apparatus for phono-cardiographr. Human power plant. 


Complete ay|>arataB for eleetMxCiurritoiWpily. 


The Instrumental Study of the Heart 

Mothod.s by Which Its Action and Condition Are Observed and Recorded 


Ills ImiK IH'I'II klKlVMI 
I is n''i‘<iiiii)HiiliMl li\ I 
K'lWIM'll fht' IKtlvO, 

<' ami the pa^lvr |ii 


hat i'\('i\ iiiuHiul.il roiilrac 
itlMi'ri'iifa' (if olot'trh |i(it,eti- 
ir (dill nil Hus’, part of the 
It. H(i that, If I 111" two paitH 
UiihaiKiMK'lpr iiiliMpiMial in 
hi' iiri'sunci.' of an t'lcclrif 


Till' lioart Ik a iiiUMcular ors'uu ami Its rlivthinhail 
(otitriii'UoliK, nr tieats, prniluep Mhort-llvtal curri'iit which 
11(11 iiuillN ItdWH IhrdUKli the tlNsucs df the hiaU, hut eiui 
bi‘ (llvertiKl to an pxleriinl circuit Curreuts were di'- 
tei tial 111 tlie frou'K liiairt li\ Koelllker amt Mueller in 
ls«j, liut It wiiN not until 1SH7 Hint M’liilei Kucceiaied In 
recdniiiiK liiimnn lieart-lxaita uii a photo«rHplile plate 
wtlli the aid (if Ll)ipiiiHii'H eajillliiry cleetrofiieter, and 
tile tlrxt Kutiafnetnrj eliv'trn-eHrdloKraiiiH wore obtalii<*d 
In KhjIIhk iinri WtarllriK In ISOli. 

Tile (ieceldpment (if elei tm-eardloBraiihT im a pnn 
Ileal method of liluCToKlK hes'iiii with the researilies of 
I’rof lOiiittidi('ll of la'j'den, I'lirh lii the present (eiilurc, 
and Ills lini'iitidii of an ('.m cyaliiis'lv senslilvi' liisfrunieiit 
for nn'iiKurlni! small eunents -the I'-iiilliovi'ii stilnit 
jfalvaiiometei. Jn fids instruiiK'iit the (Uirerit tniierseH 
a verj tlia' nnd tls'htly streteliwl wire (nr a aitver- 
filalisl flianieiit of glassi. whieti passi's lertleallv be 
tween tin' ilosi'lv mipioxliiiatisi poles of a jinwerful 
eleetroriias'net The jiart of tlu' fllatiK'nt that i rosses 
lids stroiiK inas'iietle Ih'ld Is (llspluias! more or leas to 
the riuhl or left aisordini; to the dlris'tlon and strenctli 
of the eurri'iil The tllaiiK'iil Is lllumliiatcvl liy an an 
lamp and iomh'nsInK lens, and its shailnw la tlirown 
across a horizontal sill li> a iirojectlnif ml< roseope A 
eyllndrli nl lens forms on the photoiiraiihlc idale an 
linaite of the silt, In thi' foi iii of a niiirow liilKlit liniid, 
on which the iiiURnttlcsl stiadow of the Illaiiietil np)M>iirs 
as u 1)1 h( k (lot It Is eildent that If the iilate Is movisl 
vortlenlly with unlforui sikm'iI the nKuements of tbi 
lllament will he reeordi'd In flic form of a sinuous line 
In order to mi'asiin' llii' moM'iiieiils, (he i\ltndrleal 
lens is enirra\(sl wllli eipialli-spni ed vertiiiil lim's, 
which aiiJM'ar as tine horizontal Jincs in the eardios’rain 
The vertical lines of the rei ord mark Interuils nf lime, 
and are imsluced li\ inoincnlarlH liiterniiittiiir llie 
lieani of llsht lij the teeth of a uniformly rotatinc whei'I 
It Is ImiMissllile III pilin' wires dlris'tlj In eoiitai I 


for the heart-eniicMis pi.,,i„.„|,. t 

may lie taken olT In i oiinei tiiia .al 
of Us surface. In pnotue thrci' 
Circuit I, from the right arm lo t 
II, from the right arm to tin icfi i 
the left arm to the left leg 

The two selected' limbs an im 
gahanometer hy ImmeralDK tlum 
Into whl(h (Up porow tnqw, lltieii 
solution, and eoDtalnUig the aim l 
caiiometer t^res. The Rland* of 
nearly (oiisfant I'urrent, which la c* 
In eoiitradlstiiKtloii to the “acltl<m 
muscular eoiitraetlon. This rwt ci 


the whole tiiMly iiiid 
.ilinosl am two parts 


leeled through the 
!n vessels of brine 
with zine su1|)bate 
imtiials of the gal- 
lii skin pTodure a 
I' 'I 11 ' rest eurn-nt" 
ui t( Ills’’ (.aused by 


IM'iisati'd by an ais-umiiliitor or otherwlae. It Is iieees* 
sarv, iilso, to staiidardlae the apparatus, hy means of a 
rheostat. MO that a given electromotive force shall 
always jirodiice the name deviation of the* galvanometer 
llinim'iit nnd. ('(iiiscsiuently, the same elevntlou or de¬ 
pression In the sinuous line of the record. 

Th(' record may he made on a glass plate, which Is 
altaelM>d to a hollow leaky piston plnnglDg Into a cyl¬ 
inder filled with oil, so that It descends>wlt)i uniform 
Sliced hj Its own weight It la hedteir, tmwever. to 



Electro-cardiogram (above) and phono-cardiofram 
(below) of a heart affeetml with adtral dlaaaaa. 



Electro-cardlagraiR (above) and phono-carttocram 
(below) «r Borma) beart. 



use a hand of photographic patier or lUm movod BaV 
formly bysdockwork, or an electric motor. 

Various forma of apparatna are wied. The foragoliut 
deoertptlon appllea chiefly to the apparatna which ia 
now furnished by the Cambridge Bi'lentlflc lastruiaent 
Company. 

Hitherto, almnat aU otactrocardiogramM have btien 
made with the Rlntboven string galvanometer, but the 
dlfflculty of managing the opUcat apparatus and regu¬ 
lating tbe tenidou of the fllasaent baa led Memetm and 
Halake to construct fPr thla purptwe a spenlal form at 
tbe mirror galvanometer, which is used in pfaystcal 
laboratories. In this instnuneot the currant to be meas¬ 
ured traverses a eoU of very flue wire diAioately enfr 
fiended between the poles of an electeomagBet, The coll 
eartiee a little mirror which reflects a spot of light to 
the photograimic film. 

The contractions of the heart do not occur almnl- 
l.ituwMly to every imrt. They begin In the auricles, 
at the base of the beaft. and thence spread through 
the ventriclee. which occupy the grrater part at (be 
organ. Each (vanptete cycle at the heart Is repreamited 
In the electro-cardiogram by three etevatiaas, separ¬ 
ated by nearly level portions. The first elevatton eorrti- 
spoodb to the eontraotlon of the aflricles. 'nta smood 
and third alevatlona are produced by the progveaatva 
eontraotlon of the ventriciea, and the level line be~ 
tween tbent Indtcatea, not a ceosathw at cobtractfon. but 
tbe baiaaebig of oppoetog etsctrooKitive floMea iii dWer- 
ent parta. The second elevatton to aa high as the atbev 
two ooaddmd, and to Mually preceded and lotknvad by 
a BUgbt dqprsbslon. 

The ^eotKHMidk)gmms oUatned fttm the tbsee (firs 
culta (1, 11 abd Itl) BXhfidt dUtonmctei whkb «ie pgr- 
ttoulsny important livtlw mtamlnatioa a dUmnsod 
heart Tba same cdnqalt Is ^ Om ntest ascfai lor 
dlagiMsIs la an naiteg. ^ < 

<Xtoe at^ piWtmammr Is aim uamt fa ««mamttoa 
w^ n adi s i sp b oiie, ta .t4b(g4l the maadn vt tbi bmrt 
A plteaatwrdiogvam aitl. aa eteettOscardiMram 
made atorantamnidr ^ maiiiiqytad tvro,i»^n(rii>aMia. 

TV'S^steds of iba JMim wara f i[)rtii|iiri| | j ||i|i n i 'ft iii ii j. 
by Burflito, hy mbas^rillMwi.tbinB OoMm 
to a nicfoidu»a a 

tfBtHfnniMr. HI ^ni“Yw 


leg; 

' gmuk. libikHI' and otbecit i»va'aiHi#M|'a laleiw- 
ptMfta ‘ehWteeUi'ar^ a MtpHiai 
utoBtliMaa atbuiiMb'd^-a' 

ly «eM otmtbtii 

' sniHiiini Yifiitiiiklinmitiiiitiiii 


Noraial elMinMnunHagraaM for the thnt 

rtroi^ 


m a’imkidiliia aid 'd'M 
.tekom. 
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tti^iiwi«iaiWirwi>> mm mtOoM tbem owmn- 
to ifiieWk toMcfc #n tmrfy syitchron- 
V.iM'iWh etoratioiHr at toe etoctco- 


■' to «f niniiet! 

.■mto 'Umw- aMtonbi of tnewitog tito eoa- 

‘rm-mmoa octoe lweit.9o«NtM toe gtea* 
s to ,e«tototii at a dMaato- 

.lltofto^to^tto.lii^^ aiadi flto<to»««t!tooinMHu 
toiftwpW'to 4 totoliM .More toai) a attte nmr. aad 
. toyi ri l ;tojiiitotii im tom ‘Wtto eleoCrk»l 

..e oBliWjW i^ y ^ ltW to ^^ In ttia wtoMb ton be con- 

hmIM MWi^etotototot^Maq^ «IWM*tw ettnalad to 

* tototoi to«tobto^‘i to'<^ 
totto«a‘to>« ^ ^ atobt.ae toe 

m«tato%'^4b4»'a#^^:)^M«to'' tatottom awl 

^Iii«toto%':to'«4^ ' Saftwa ion*. paMSbiy, toe 

In to to to ail toto tola wr- 
«toe,''«|4i-4to .etoiwato''«»»rf*»«4 "aatod to toe aAce, 
tofrlto^ ^ 9*^aBto'itoo 
inijrtirt ‘IjM'ttf. ' '' . 

a KWtftojtofMtoir at Dr. Oaw»l reoeatty 
iltol|i (|i aH ''f'|>to<t entt-^itiltoal RttWMi; to taeat ealTwIar 
W % 'tolftole*! atotooto, Whfle we 
»4tolito. toe atoll aoA' toutoto maaltSeetad to toto and 
a to i i i te wngtoto exylolto tt to well to remestoer (tet 
toa4 Mae been taato poaetoto by toe teeearctiea of toe 
totenmn vlftoeetotoWto wtw are bald ap to toe public 
execntooa bf oertato aapemeaaltlee aosto. TheManu 
eeartoea Have enabled na, not only to modify toe uat- 
nral condlttone of toe bearfe actom. but even to revive 
a beavt toat to eiipafeiitly deed. Tbto reeurrection of 
toe heart le Mbown to toe foUowlii* atriklng ezpeii- 


^ fcotto lieart to exotoed and, after it be* oeeaed to 
beet, act arCIftdal oircolattoD to eetaUtohed in U, eltoer 
with deltortaated blood, or with e wholly artiflrlal 
eerwea. In a few Neomuto the haert begtoa to beat egalu. 
R toe lieata of toto “tonlatod'' heert are recorded on a 
rotottof t^rUnder by appropriate meoiiantoin the reoord 
idKtoni toat they exactly reeemble toe beate of a living 
frogVi heart to toytoax, frequency and emplttude. 


fll^niFlCAMEiSCAN 

A highly refined and perfected apperetiia of thin 
kind deytoed by Pwehou, ahowu to one of the accom- 
panytog lltuetMtioBe, permite of the etudy of the efTcct 
of varlooB eolationH on toe heart of a wnrni blooded 
antouU. The Heart to electrically atlmulated and iier- 
fenna Ua f uw ottoae an tbeugb to toe body. The hoIu- 
tloDB are paeeed through the heart oh 1m the blood 
when the heart to perfarming ita offleeM iu toe living 
animal. 

In toto apparatua the arrangement of the two pree- 
Bure tankH to particularly logeniona. Tlie puIleyM per¬ 
mit toeni to be ratoed and lowered an ntN-eHMlty demnnclM 
and toe connection erf an air pipe from one tank to the 
other aa well a« the pipe through which the Molutlou 
flows tosurea a practically untfonn prenHure 

An even temperature 1m maintuliiod liy heating the 
bath In the tank by meanH of gan hurnerK wht<-h are 
directly beneath the bath ebamlter 1'he HHe of three 
ton In the bath chamber altowK exiM'rluientatlon with 
aa many aotutlona. 

Tlie manometer IndleatcM the UUkkI preminre. Tlie 
apparatna to the extreme left reeonlM the heart tH»at« 
with an Ink pen on plain paper whieh HiirroiindH the 
roll. 

The electric battery with l>ell la <-onneete<I with the 
electric toermoatat and rlngn a hell If the tem|>erature 
rtaea altove or falls below a certain point. Aa an liisnr- 
anoe againat temiieratnre ehangcH the bath tank la built 
with two walto having an air aimee between tliem 

While there have been a number of clever niecbaniamM 
oouatructed daring toe paat generation to promote toe 
Study of the vaM-nlar metlianiHm this one hsH l>eeu 
thought out with greater attention to detail than any 
hitherto known, and the result In eontrol of pressure 
and temperature leaves tittle to be rlcMlred 

By gradually Improving their mettoxlM phyMlologiats 
have obtained the aame result with iMulnted hearts of 
rabbits, dogs and other mammala, ninlntalniug their 
functional activity for many hows 

TIiIm method baa produce*! lro|iortaut practlcHl reMuIls, 
It permits ua to study the proftertles of the acth(> car¬ 
diac muscle, which are very different from those of 
otoer muaclea. 

for example, the contTnefloii of u skeU'Uil niiiMcle Is 
preportlotial to the atlmulns which evokes It, but toe 


cHnllac mUMcle coiltnicts to its mnxiiniiin i Mciil nr im* 
at all The method alsfi fHclIltatcH llii' siikU of llie 
facton* that Influence the heart’M eniitriK tInn,'. (Ieiii|inr 
ature, iihyHleul anil rhemleiil iiK<>ntN, et<' > Hv \anliiK 
tl«> eouiiKMitioii of the Irrlgnling serum fliffeient curve', 
are ohtuituHl which Indhale dlffereneeM in the force, 
fr<siucncv and form of the ennt nietlom. TUIk nx'tlnvd 
Is verj valuahle for the stmh of tin- effect'c of mi'dielma 
upon the heart he<'nuMe, In the Wolated heart, thc'ce 
effects arc not inaKked hv othei iilivslolovrlcal reMctlnii'c, 
as they often are in the livlni; hiihjec t For evaniple, 
the B*ldltlon of a trace of ehini nfni in tn (lie iirlgutinc 
Hcrum Mtoph the healing of the isolated Imurt instantly 
and often p<‘rnianeiitly This (iroves Hint chloroforni K 
a hearl-tmiMon and cxpluliis the ratalitles that cmciii In 
HnestoeMia producLsl hy chhaofcain .Small doscH of 
ealTcine, on the enntrarj, an),'iiii iit llic frciineia .v aial 
amivlltude of the lM>atN of Ihi' Isolaicil licart. and dlglla- 
llne lneream>« the energy of Its coni i m t Iohh 

These exiierlmcnts are iiiomI snci ossfnl vvlnm Ihev are 
pi.ieliMe*! U)ion the Uolattsl lieail soon afici its lemoval 
frean the bo<ly. hut they ean he jiei formed laairs or 
even days after Its exc Inton A dogs heart has hecii 
revlvisl after four days, a lahhlt’ hi>ail aficr live diivw. 
u tortolse’H heart after eight davs of Isolation 

Can the Marne miraeh' 1 m' wroiiglil u|)oii the liniiiaii 
heart? The heart of a ladieaded iilinliial has Ix-en 
ol)Mt*rved to beat MiaaitaiasaiHly Iwentv-live iiiinnteN after 
decapitation, and It han ta'on found posslhlc to restore 
the heart's iM-atlng. h.y massage, fort v iiiinntes after 
It had Mtoppe*! 

ImprovementH in the aillfliial (inMilallon may eiiahle 
U8 to revive the heart of a man as yvidl as that of a dog 

Tlie heart 1 h not the only tissue Unit snrvivi'S removal 
from the Ivody i’he niiiK, les of the frog and the tortoise 
are able to coiitracf ten davs after excision fingmenlH 
of luteatlue have la'eii ke|it alive a week, segments of 
arteries retain their (ontrm tllltv Iweiily davs and 
M[)ontHneoilM movements of the eves iiinl face of a he 
h(*ad(Hl ( rim Inal have las’ii observed leu iniiiiites aflei 
decapitation When we (sillate these fails, and make 
the very jirohahle HHKnmpIloii tlial the survival of or 
i.’uiiM and IlsNUeN will he pioloiigisl vv lien we shall have 
learned more of the iihvsleal and cheuileal londlthnis 
{Cnnclitdtil nit an,yi 6J6 ) 















At^'^J 

Brutal Injuries Iii6k)t6^ ^itlilsects ami Aramai 


/^NE cannot help thlnklns that many plant* are un- 
V/neoesv,MrUy bnital In wnnc nf the mctho«l* which 
have Vieen ndoptert. It t*. of course, well known that 
h cettaVu nutaVwr cj species hnd It needful to capbire 


By S. Leonard Bfkstin 

Insect* In order that they may aupplement their supply 
of iiltruKcnou* food. In moat of the schemes the un¬ 
happy victim 1* doomwl to undergo the torture of a 
liiiiO'rInK death Very rarely 1« the Inaect killed at 


once. First of all let u* contldwr tha <MM df DtUh 
lliigtonla, a plant which usuHlly catches wtbfad ipaaeta 
The fltea are lured by honey aecretloas to Sht«r the 
hooded proocaa at the top of the plhcherrlike laaC. TWa 
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^'-SCHOTIFIC AMERICAN 

soon filtlnxitiff Nettle. Bern the plHiit 1« oovnred with 
mInnU haira which penetrate the skin. Rn<t at the snnie 


wtM»t!h« Bjr he wturally niee upward 

towiu4 tlto itretunB down throutch theiie 


for houn.. Home of the tropical nettles a 
terrible. The followliiK la an ne<>ount t 4 


the node* .!*«, MxA |»hN» uhnettoed. Thus the ftles an Indian netUe Is de«orlh.m -‘Tbu .!L . la 

^ ^ ‘ •mealun.-ma.* atUlns fifteen feet m hel«W It 1^ 


UHT WKf hxthnd ant lumn, but It alwaya has 


IbK. fly l#M« tsbaartad Into the fluid at the bottom 
of ^ pltdher, amji hi drowned. 


oiie end- itlngs, 1« held In so great dread that I had difficulty 


In getting men to help cut It down” No wonder the 
plant U avoided, for If a person la stung by the ml<To- 


enw thing hajTens In the case of aeoplc hair* the results are appaUliig The pain Is at 
ihe ^ Saddle plant [Bar,acenia). Hero the ln*ecl l* first eompamtlvely alight, but after a few hours the 
lured Into the Interior of the pUeher, hut the eilt at Hrre<-ted i>art feels as if it were being niblMsl with 
the mouth la bar^ ItT iau»e«^ sharp bristles whleh a hot Iron. Later the most distressing symptoms arise 


Electric Remote Gaares for Shooting Ranges 

By Our Berlin Correspondent 

A I'TKMPTK have (s'CMslonally lieen made to cniiiloy 
-^electrical apparatus lu slasitiiig ranges for signal¬ 
ing the numlk-r of the ring hit at each shot, hut the 
arrangemeiils so fui devlsctl arc of a rather rudiineu- 
tary <les<Tij)tioii, and could only be used 111 coujunc- 
tloii with the usual nie< haulcul gages 

The Marksuieii’s Kisletv at Kpaudau, near Herlln, has 
taken a decisive step In this direction, b> having all 
Its shooting ranges tlUeil with electric remote gages 
of a now system which offers a iiundicr of novel fea- 


aU. point doWtViiW. }t 1* almoat imiwsslhle to crawl in other parU of the h(jdy, which not uncommonly In- 
up agatnat prooMMS and, after mauy futile at- olve tire contraction of the muscles of the Jaw, and 

tempt*, the MahU beetle fall* hat* Into the horrible other Indication* which are similar to those to be oh- 


plt beneath. 

Mtaiy fluid aa^ with peculiarly brutal deatba In c 


served in a case of UK-kJaw In one Instance It was 
nine day* before the unhappy Individual wa* free from 


Uiwiw With the Venus fly trap. In an act'ompanylng pain atu] dlM-omfort In such a case us this ii would 
iftHWegraph la i^odFti a capture by tbl* plant Here the seem that a huge amount of unnesssssary sufferings Is 
rictfea wee u targe blue bottle fly, too big u a|>ecbnen Involved. It la poaalhle to protect a plant from ntta< k 


bixr Vba Idat to ladoae. mie Inaeot wa* catHured by It* a* can be aeen In many cases, 
|tt(d held fhat; meanwhile It beat It* life away In brutal method* 
vain eadearcmi to escape. An even more singular .ase Self defence bus bty-n cirrle 
tni* Omt to be obeerved In the fruiting heed of the desert plant*, e*is‘elally In th«- 

Obnm> Reie the fmtte have small bo.dcs, and the formidable array of sharp splmi 
ItB* at flieB atfr ratan^ed 

lu the. proQe**ea> 'Shay can- A tet of tranimlttcn in operation 

not eacape. and ao aupit die 
mUcrahly. The faappwing 
1*. of (smrae, a pure acci¬ 
dent, and the fllee ate of 
no value t<i the plant 
The manner In whU-b the 
.^iapm-aal of seels Is se- 
ewed often InvolveH hap¬ 
pening* of a iwcmliarly 
brutal natnre. In the first 
piae* tot us take the nwe of 
m fruit of the Martynla, 
a Sonth American plant 
Hen the oapeule 1* armed 
Wtth terrific hooks, aome- 
tlmen as much a* 5 or 6 
laches in length. These are 
curved la Hooh a way that 


In many cases, without adopting such 


lo fine art among 
iKo of the Cacti. A 
of course an admlr- 


ranges, and one ,15-meter range Kadi iiuige is titled 
with a transmitter and rccchcr serving to signal the 
number of the ring bit eadi time Kai b of tliese 
apparatus, con.UHted logelbcr liv eledrli caliU s. i oiii- 
jirlses a ai ale. the- Iwciitv-tbn-e divisions of wUldi licar 
the Insi riptlons t), 1, 2, H . 20, "Ti-leplionc.” and 

"Stop” 'I'lic 11 anHinlller is inslnllcil to tin' left of 
the target, between the guide biir- of two i onflRiioiis 
targets, there being no nessl for providing aiiv sias'lal 
rcs>m for It, as In (oinns'lloii wIili previous Inslallatlona 
The rts'olver K arrniigisl, In the stnioling range, to the 
left of the maiksnian, and N n'lidllv read and i lie< k.sl 
bj the latter, as well a.s by the .secretary scattsl Immeill- 
ately ts-hlMd him Knob 
>o§l(lo till' niarkBiiK'n trunsmitler and rev elver 

comprises an Indev Ml led 
with a linndlc, wlinli is 
rc.nlilv adjusted bv hand. 


ly Into the fleoh. It 1* mtid 
that builoclts ato often 
driven hglf frantic with the 
pulh produced hy the cruel 
botdi^ ITrequeiitlp the most 
drWidfnl waun4* arc the 
oikoame of the piwwnoe of 
thf Mnrtynto fruits, atul 
tlW unbappy creature mey 
be able to get rid of 
If* burden for^evernl 
wifitiks Of contje the final 
result is that the seed* of 
the phiBt receive a very 
wide dlstritmtion, but a 
large amoont of needlem 
suffertod seems to be !»• 
vcfved. 



« (bootlog ra«>«« at Upaudsu. 


shifted by a similar s 
and being prot.s'tcd 
glass plate, cannot la 


the transmitter and r.aa'lv- 
cr, which Is rcadilv distin- 
guislasl from the bell s|g 
mils cmploytsl for othci 
uses At the inaiksmcb's 
IMisl and oil th(' d(*sk of the 
sc(i('iar.v seated behind 
blin, there are push buttons 


ate dlstlngiilsbed by ibeir 
ddleieiil flinble 

Tlie Installnlbai fuitlier 
( oiiit>r1ses a t e I e p b o n n 
j.laiit Watcrttgbl tele 


Bven more astontohlng la 
the cam of dm Ontpple 

fruit of Houtli Afrlc* {Barpoffnahyton). This *i>ecies 
I* of a low growhil habit, and beara huge fruits, which 
arc freely adorned wltti tb* mo*t formidable barlssl 
appendHfe*. Tha frutt oaeores Its Ulspenrton In the fol¬ 
lowing matfRor. In tta poison on the ground It Is 
llaWa to he troddmi on by ittmep, deer, etc. At once, 
of conrrn, the h«** hoM and-them penetrate Into 
tho tondac plaoto of «m foof, bofwflen tlw horny por- 
ttoiA 9he todwiwar ahlmaia lUmp. about, and it may 
ntoi) be WTolM dreadful burden can be thrown 

gjf^. During thia'tttoe. the ,in^t dreodfitl Wound* 
die pwalmtofl. w the droi^weW v^^lUt^ to 
fiB A vtolta to «<mie heant of pray, tu thto conooetton 
a fwar idngalar iS«ppo«i%>w»tfane* moor* which in 
well A Uotl edptur^ 4^ ajhtehwe with 

a m It* foot.^ itolAlBg hto meal, 

the capaole^lfl Mk Jaws, and the 

hath* i«#ifly. entahtfled fu ■fJw mouth parte, 

The more the ftp® .iWgMe* the to«« lately la he to get 
rid of the enctWlKfliiheei h# owing to the pain and 
annoyance the beast Whhot teavo bis mouth alone. So 
the mteeroble buatnee* goes forward. Daya poo* and 
Thw lk« 1* dulte nnabto to Mt and a* a conmiinsnoe 
• boeonbee weak and belpto**. So the ktog at beam* 
die*, klUed by the'fruit at tb* Orappte ptent 
' it la of oouroe recogntoed that i^nt* nutet talu cer- 
' tatn mean* to protect tbettuMtvea against the attack* of 
iutthiala- Some of the measure* which have been odopL 
«fl gre JMMlttvaly vlndlottvA Take the coae of the oom- 


Electric remote gagea for shooting rsngea. 

able weans of preventing an attack from unli.inls, liul 
uiany eis*cl** have earrled the matter a r.hhI .leal 
further than thbi. Heie the idea s.s'ms to Ite not s,, 
much to repel the ntuick, ns to do an mueh damage to 
the enemy as jHiaalble In thto way an enormous amount 
of suffering 1* cauHed Some kinds of l*rb'kb I**var 
(OpMfitia) have mlniile barbs on tlielr spines and. If 
any animal should attempt to nttaek the plant, or even 
brush up against It, the spines hold on firmly when 
driven Into the flesh. Tliey are very bswely attached 
to the plant, so that the unhappy creature takes away 
a large number of spine* when he withdraws, Tht>sc 
remain to produce festering wounds, and In this vfvav 
bring about a large amount of pain. Another kind of 
doctu* ba* singular hooked spine* aa well as thtwe of 
a more orOlaary nilture On this account the siiec'Ics 
la called the “Walt-a-Blt" plant Whether it should be 
the clothe* of some passer-by or the tongue of an un- 
fdrtunate animal the hook h<.lds on, meanwhile the 
■harp atroight spine* do deadly work The tearing 
away proooo*. If the hook ahonld he burled in flesh, la, 
a* can be imagined, * most paintot proceeding 

The inataneect given above aie only a few .ml of a 
very large number, which mlaht Ik* brought forward tvi 
show that In many ways plants oie gulll.i of groat 
cruelty. One cannot get away from the Idea that most 
of the suffering Involved awmara to la* quite unnev'es 
tuiry, for there are plenty of Instances to show that 
the same ends con be achieved In less painful ways 


pbcties, arrangwl In t ti c 

in a sivecbil cabin, whence caih tclcphoni' I-* rendlly 
called In order to get a eonneillon with hi'* niiirks- 
uuui, the man inirusf.'d with the oin'riillon of the 
transnillter bus onlv to adjust the index of tin- liiller 
to the division “Teleidione," thus i aiislng the rei elver 
Index to take nji Imuiodiatelv the sHPie [K'sltlon and 
advising the msrksmnn that In' Is winded on the lele- 
plioiie The telephone plant has li.'v-n designed on the 
central battery system, the Initterj lielng Instiilh'.l so 
as to be shellorevl from ntiiiospherh llidiieni es, the 
telephone upiisratus are Joined tiojether liy means of 
armored cables 

The liistallatlori hImivp descrlls-d works m follows 

After taking vip his post In the shooting range and 
firing his shot, the marksman pressi's down the imsh 
Iiutlon on Ills left thus nctuntiiig (be biiaeers of Ids 
nss-lver and transmitter and nropsing (he ullv'ii'Mon 
of the operator The latter looks for the mark left on 
the target by the shot Just fired, pointing out with a 
small rixl, the sevdlon In which the mark Is hound (top, 
bottom, right, or left) Having then taken down the 
target, he adjusts the transmitter Index to the nuiulH'r 
of the rings hit hy the marksman While he Is shifting 
this Index, the elev'trle btuzers of the transmitter and 
reeelver are sounded stmultanisiusly, and the revx'tver 
Index takes u|i the same iKtsIthin as that of the trans¬ 
mitter The oiHvrator finally ivastes some iiafier on the 
(Oosoiattad on pogr ts».) 
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The Heavens in July 



A Hundred and Twenty Thousand Years Hence the Tides Will Have Lengtliened Our 0ay hy 


By Henry Norris Ruiselh Ph.D. 


I N lust month’s artiolp w*« ponaWered the wtnfralar 
■‘sp<’UlHr acwleratioti" of the moon’s motion—that 
\('r\ slow, hnt steady, short enlns of the month whose 
^'frettM apiwar ntimlatakably ii)kmi cftmimrlaou of the 
recorded ohi*ervatloUH of elasHlent antiquity with the re 
milts of modern InveMtlKutlon We mav now s)KMid a 
fe« nionientN In conslderlut! the eauaes of tlds rdii*- 

Kor mon* than a emitury after Its dlMeo\er.v hj 
llallev It remained entirely mysterious. Tlie first llitht 
thrown uimn It came from the keen mathematical In- 
slitht of that (treat student of tlie eehadlal motions, 
Laidace 

Kver since Newton had diseovonyl the law of sravi 
tnflon, the dltfieult qoestlon of the manner In which 
the eoinldned attraction of the Sun and Barth would 
c ause the Mcsm to move had servisl to sharpen the wits 
of the keenoBt matlmmaticlHUS. Newton himself had 
shown how the Sun. tiy attraetiiiK the Earth and Moon 


Now this energy mtut oom« tnm somewhere. It ts 
easv to see thet the only possible reservoir of energy 
which the tides can tap is that of the Barth’s rotation; 
for If the Earth kei>t alwaya tb« same face toward the 
Moon, and everything else lu nature was the same aa 
now, it would alwaya be high tide (so far aa the tides 
lalseil hy the Moon were eonoerned) in the same plaoe, 
there would he no rise and fall of the water on the coast, 
and no loea of energy by friction. 

Hence we see that the tides must aH on the rotating 
Barth vary mnch as a brake acts on a rotating wheel, 
dirolnlshlnK ita rate of rotation very slowly to bo 
sure, hut steadily, and converting the energy of rota¬ 
tion Into beat at the potnta where the brake is appHed 
(L o., in tills ease, where the tidal currents run). 

Ill the course of ages, therefore, aa the earth rotates 
more slowly, each day must get a little longer. If the 
Sun, Moon and planets keep on otoving in reality at 
their original rates, they will go slightly farther In 


disoovwed, tadtcates a bum rapid tnimnittit 

to a IpngUw&tng^ of tht day by one aeeond 
2S,00(1 ynara. The roconctUatlon at tbme 
remains as a proUem for iiifvesUgntan of tilla diOeaK 
subject—some Idea of whose oomptsatt^ tnut flertaiM 
be gained from the foregoing aoaoant, tehkdi tMk 'ittdl 
only its very Mtaplest phases. 

The Hshvans. " 

The bmUaBt mgtoo of Scorpio and BagUteUda hkiKwr 
fidl south, and visible at Its best Atwm oa thp 
right, is the axtenstre area of Ophloeima aad Setfwas, 
to the left of which la AdOlla, ttde dlMtl W 

OwprteoniiM, with tbs pretty aaksd-eirs pdlt whldhhaan 
the Oretdc Mtter Alpha. Beta OsprioonMU ftHt Mm, 
is also dmlds, having a compaakm vtetMa Ja « dhM* 
glass. ^ 

The great square of Pegasus has jnst Ttoeh, gnd 
stands upon one oorofit la the sast Andvooisda ts idea 
low, on the northeastern bortaon. GassMpiia attd 


iti different directions, and with different 
(Hieordlni! to their varying dtHtani-ea and 
fioiii him» Mometlmt« prodiiei.<l a tend- 
eiiev for the two iKMllea to Hoiwrate, and 
8<iuiel lines drew them together These 
ilisturhluc font's, thouith at most amount- 
tug to little more than one iwr < cut of the 
r.iirth's attraction for the Moon, cause 
(treat ehangea In Its orldt A simple enlcu- 
I..II 011 shows tlial, though the Sun’s influ 
cmt' often acts to reinforce the Barth’s 
11 1 traction on the M(sm for threi' or four 
d.Ms at a time, It acts longer ami more 
powerfully In the oiqs^lte direction, so 
that, on the nteragc, througli months amt 
\ears the earth’s attraction Is dlmliiishisl 
^ he smaller this attraction, I tie longer will 
he the time which a satellite' at a given 
dlstaiKS' will reepilre to (simplete a revolu¬ 
tion. so that the month Is actually longer 
hv some .'W minutes than would otherwise 
I e the cast' 

Now the Hun’s dtsturhlng action lusai 
the Mesin derwnds on Its average distance 
from the Barth. If the Barth's orbit 
around the Hun w'ere always of thi' same 
slW' and shaiM', this uveratte dlstanct' 
would tie luvarlahle, and so would he the 
length of the month Hut the altraction 
of the planets ('liuses slow ehangt's In the 
Barth’s orbit, and l.aplace showed that, 
tl ougti these changes arc at presmit of 
fiK'h a nature that the average distance of 
the Barth from the .Sun Is very slowly In- 
( reusing—not the average of the greatest > 
and least distances reached during the ^ 
year (this remains ('onstant) hut the aver- 
ii(rt* of all the dlstaiicea on the Individual 
days of the .v<«r 


Intensity each of the new days than they would have done la Oephens are above hm, rad Oygnua and Id«n are 

directions the old ones, and so moat gradually get ahead of our in the east—the latter allQcet oVerbMd- 

Dnueo and Una Mtsor a» in 0^$ north, 



At 9V4 o’clock: Inly 80 

NIGHT SKY: JULY AND AUGUST 


and Una Major In the aorthwuat The 
brighteat etar In the wcabera akr hi Ate- 
turas. 8plca ia below him on the ri|ht, 
end Corona and Herculee are above, on 
the line toward Lyra. 

TIm Planets. 

Mermiry Is a morning star tUa uonth. 
being at hia greatest elongatten, on the 
IHth. At this time be rteea about 8;90 
A M. and ia esaily vialblo before dawp. 
He la lu the western part of Oemhil, and 
Saturn ia clone by, the two planets bstag 
In conjunction and only 1 degtee apart, on 
the 22nd. 

Venoa, too, ts a morning star, about B 
degreea lower lu the aky than the other 
two and rlaon about 20 minutes later. Mhe 
la very mor* brighter than Heronry, which 
allghtly eaeeeda Batorn Inr brUQaacy. 

Mam la a morning star, too, but ia In 
Tanrua, much farther west, and rtsM at 
about 1 (.80 A. M. in the middle of the 
montli. Jupiter ia In Piacoa, doss to the 
vernal equtnok—the departure polat from 
which cehwtini longliudea and rtgUt asoeu- 
alona are maaaurnd—and rhna at abotit 
10 .80 P. M. in the middle of the month. 
Saturn ia a mornlug star, practically In- 
vielble In the early part of the moath, hut 
cnaUy to be aeen at Ita clone. 

Uranue la In Oaprioornun, about 2 de¬ 
grees northeast of the fourth magnitude 
star Theta Onprloorai, and couns to the 
merldUn aboot 2 :ao A H. at the begin¬ 
ning of the Bionth, and 12 ;90 A K. at ita 
done. 


Hence the Sun's action In Increasing 
the length of the month Is slowly diminishing, and the 
month is ifettlng a little shorter, century by century, so 
that the Misin slowly forgi-s sheiid of her (sisltlon enhu- 
lati-d without ('ouslderHtlon of tills fact 


ns konliig, because the Barth, wboee rotation we nae to 
set our I'locka by. In Itself like a clock which la gradually 
running slower and slower 

In the case of the Moon, the situation is somewhat 


Neptune is in oonjunetlon with the Sun 
on the 23rd, and la invlidbie this month- 
The Hoon ia In her last quarter at 1 A. H. on the 
4th, new at B A. M. on tbe 12tb, in her drat quarter at 
4 P. M. CO tbs IPth, and full at 7 A. M. on the 2dth, 


The (sunputallon of the eviicl nniount of this I'haiigo 
is extremely intricate, but the results of Newcomb and 
Hrown show cuncliiNlvcly that it would sv't the Mism 
uheml liy 0 1 se.'onds of arc at tlii' end of a is-ntury, 
01. tn other words, would shorten the mouth hy one 
wssiiKi of time In (iOOd years 

It Is worth U'lnaikliig that tlds ihiinge will not go on 
forever The di'cri'iise of tin (s-is'ritrlclty of the Barth’s 
orbit, In which It linds Its origin, will ('omc to an end 
about 25,000 years heiici', and bt' followed by an In¬ 
crease, 80 that the moiilh will sh.irteii for tliese 25,000 
yi'nrs and then grow longci again 

Hut wc are not yet at (he bottom of the matter, for 
the oliserved rate of ('hangc In ihr month is one second 
In ;i,400 years--alsiut 70 i«'r m'iiI greater than that cal¬ 
culated alsive There ean bi no d,mhr (hnt the calcu¬ 
lations and olieervatlons arc both sulistantlally ('orrect, 
and It therefore appeara thni ila're must lie at least 
two different <'RU*es staultam oiisl v acting to account 


coiiipllcated by the fact that (sO to apeak) she holds 
tbe other end of tbe brake—the oeunectlone beiug the 
invisible, hnt very real, bouda of mutual graritatlon. 
< ibvlonsly, in the case of a flywheel, when the brake was 
('.amfied on Its axle, it would be saoesMry to tie down 
the end of the brake lever to prereot Its flying around 
with the axle and wbeeL A corresponding force will 
a< t on the M(h>u, urging It forward in the directlan 
Its motion Calculation shows that tbe principal effect 
of this force will be to make the Moon's orbit grow 
larger, so that she will aldwly recede from tbe Barth. 
In this larger orbit she will take kmger to complsto a 
revohrtlon than In her original orbit, so that the tidal 
action tends in this way to increase tbe length of the 
month measured by a perfect timepiece. Ckanputatiaa 
shows that, under the existing conditions, this effect 
is more than compensated by the slowing of the Barth'S 
rotation, BO that, measured by ocur terreetrlally adjasted 
chK’ks, the Moon will saem to run fast by almost (he 


8be la nearest w on tbe 24tfa. and farthest away on Bw 
tth. Ip her drenit of the beavem she domes into oou- 
joDction with Japtter on the 8rd, Mara on the Mb, 
Veooi and Mercury on the lOth, Saturn «• ttw tltb. 
Neptpne on tbe 18th, Uranmi on ttw 2Ttt, aad Jiq^r 
again an the JOth. 

On July Bth the Barth ‘nMm fte gnattet dtetance 
from the Bps. M,400,00a jfditea; but, ateee iha henOa- 
phere on which we live is t4^ toward the Bdti. 
get abont the hottest days (tf trysail) 

The comet wtawe (Heresery by Detareni w«e aa* 
aewneed last oxmth, tana out to be a aMr hf 

TeaqMTh periotUe oomafc whom petted la Jtep jeghhi aM 
two moQtha ThlB ooMet 'ffnt dhnitesreAYa.AMI,.^ 
not beso aM otnoe |Wt, m 

unfavonMy phteed. |tt wQI luBuiftn ;vtelW« 4B the hatete 
fng dky for seete but wtU detapi^ ib hcl|dit> 

ares aite eeon IteooA 

FriocetoB Uutreii^ O t m irv itory. 


for till' olmerKMl change same amount by which sbe really goes alow. , ’ " ' ’ , 

Bortunatciy, another cause Is known to exist, namely, To aewunt for the outatandi^ secular aoceteration A PMMft Ibr Haad ml^huf ‘ 

Ihe frh'tion of the tides ralaed iiv the Moon In the of tbe Moon, rmna'lning after allowance has been made 
oceans and oven In the solid mass .if ihc I'lnrth Any- for tpe gravitatlotial action explained above, it la, there- jltOto *Wr.i 

one who has si'i’ii an ohl-foahlooeii lido mUI has had fore, only necessary to amuiss that tidal frtetteq Is Ti» b(iii ,ttstuseu omfl^ lif ^ ' 

vlsliile pvldenceltiiiit the rise and fail <if the tides slowing tbe Barth’s rotation, to such an extent'tha^ the tubs 'ff bpyhlht'WlTOlr ■ 

pn/cs caerp)/—providing jsiwer which. It i>ro|H'riy direct- day tiecomcs one aecottd ioeger at the end of obnie >| 

ed. can he used to (s-rforro useful work lint otherwise 120,(XK) years. p w rtfpU ti| b 

is “wasted" in stirring up and heatUlg Mu' ildal currents. The simtlar aecular accelsrattoo at tbe Son, reoahtly fiHMD itrrtntfrh*# 
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ooufM of ormti baa alao abowu that, after 
all, the “dosplaed’’ Genuan aer<^iMa and 
diriglblea left UtUe to be dealred la thla 
dlrectlcm. It seeme 4 foregone concloslon 
that the war will lead to a rerlalon of 
notions about types of craft and of arma¬ 
ment and to practising aedal attack and 
tactics in peace time as now destroyers 
tight sham battles. The Germans hardly 
ever dreameil of practising maneuvering 
for aerial combat Isjfore the war. Othor- 
Hlse their tyiten uould !>o surely more ver¬ 
satile and the m-counts of aeroplane duels 
vk'ould read differently. There Is one 
lie<‘ullar, ixivcl side to this air dghtlug. 
Never before In all warfare (barring 
“Leuther-atocUlng Talee") has personal 
niurksiuauship evidently been at so high 
n premium, (lermau writers have been 
<'oiuplalulug that It Is the rarest chance 
if the same man ahows tbe highest talent 
equally as a pilot and observer. Conse- 
uneiitly, the tiermana standardised the 
Iwteinau machine. To Ite a virtuoso with 
a rifle Is just as unlaue an a<x>onipllsh- 
ment, to say the least In future, lack of 
gifts for quick marksmanship will no 
doubt lead to the quitting of many an oh- 
sencr (Just as It evidently accounts for 
tbe enigmatical turn of many enctmnters— 
Kngllsb dyers are sportsmen) Those fly- 
eu who remain in the service (aeroplanes 
ni-e costly Implements), both pilots and ob¬ 
servers, will enjoy ceaseless target prac¬ 
tice. The natural development would he 
to ransack the whole army for perfect 
marksmen of minimum weight and ship 
tlir<H‘ Instead of two men. at least for 
hliort-rungc acoutlug, aboard tbe jmwerful 
Taul>eH and Albatroaa. Ortalnly the de- 
si ruction of a /aippelln will be followed by 
a revision of crews and shlfiplng some 
ciHck shots on t>ach. It'^ems strange 
that atsmrd the light, fast monoplaiHs* 
shotguns are not also carried. 

The “iH'rsonal eiiuatlon” In this eijierl- 
mental air-war hIkiws also, esiieclally In 
the handling of hlgh-augle artillery, as 
some gun commanders on either side are 
Kl>en sobriquets and a wld** bi*rth by the 
H’crs An Inten'stlng detail Is the fact 
that mixlern hlgb-velm'lty bullets have 
Igniteil the gasoline In fuel tanks they 
P-Tforatisl. Mhrous non-metallic tanks 
from which no siuirks arc struck may be- 
1 come a feature of future war machines. 
As (lapt. Hacker (Oouiit /s'pix'lln's aide) 
ti.splaliHsI to th(' writer, the firing of the 
dirigible "Si-hwalH'ii” by collision with the 
ground, from the fact that tearing steel 
wires let sparks fly, might shed some , 
light on the Austrian reimrt (coiitradlctesl 
by the Italian) that the dlrlglltle "(''.Itta 
de Perrura” was Ignited by a atream of 
iicrotdHlie bullets (This tyfa- has metal 
jinrts close to the gas bag ) Modern bul¬ 
lets are too tiny to Ik- made Incendiary 
slicihi. An 111 vent«ir wttb such a purpose 
had recently to fall baek on a dbaairde*) 
large callls-r rlflt>. Such feats of dirigible 
destruction may lie h matter of luck, Just 
IIS the Z<-piielln was hit only by the sixth 
bomb. Even this was the first [s-rform- 
iiiK'e of Us kind. It aeems that aviators 
have now luamed the advisability of dls- 
eliarglag all their bomba at once. The 
tiny steel bolts, rMcasloually dropped from 
aeroidaues, deserve hardly more tbuu a 
passing mention. We may yet see a more 
Ihuilnessllke brand. In larger quantttlm 
and alightly heavier, dumped from 2<e{>- 
Iiellns. Who could ever have foreseen that 
so bold a fancy as the jiroverblal "rain of 
pllchfarks" might yet literally come true! 

The Inetnuneiitol Stndx of the Heut 

(OVnotudcKt from pagt tJI.) 
of survival and the composition of artl- 
tidal serums, we liegln to appreciate the 
Is’ueAta that surgery has derived from 
laboratory exiwrimeuts and tbe 
raised by sudi bold attempts as those Of 
Oarrol and Tufller. 

'These survivals and revivals of organs 
suggest the queetlon' What Is death and 
when does It occur? In point of fact, 
nidhlng Is more certain than death, and 
nothing is more unotftalo than the jDo- 
(OoMhoM sa PSPS M.) 
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CLOSE! 

but the Brakes Held 

Vou arc «> arcustonird, every day, to 
grazing diwuter tlmt you come to taLc 
your bralten for granted TTicy never have 
faded and you uvvumc they never will 
Brake! neeu watching more than any jiort 
of the car. Perhaps your brake lining is 
the wrong kind—the kind that l^ fnction 
shy inside. Perhaps It will fail you the 
next time your brakes stand between you 
and a smash-up. There is one brake lin¬ 
ing that will not fail— 


THernaoij 

hydraulic CONPREsS 

Brake Lining-100% 

Thermoid is brake lining clear through. 
Even though worn pai>er thin, it still will 
hold Jl is cured under hydraulic com¬ 
pression into a substance of uniform dens¬ 
ity . Tberinoid is i onceded to be the Ircst 
br.ikr lining—do you want anyone to save 
.1 five cents by putting into your brakes 
am tiling but the best f 

Gmvrd your tafmty with Thurmoid 

Thenaoid Rabber Co. 

Tr«ate>. N. J. 

r -‘ tit.i.iim Our Guarantifi 

Thermoid will make 
good or w« will 



Hundreds Breathlessly 
Watched Imperiled 
Movie Man 

W) feet below lum, ihc engines were 
fiercely pumping streams ot water iiiio 
the burning building Suddenly, the 
^tier of the roof on whit h he was stand- 
ing give way—a number of women in the 
street tainted! But through sheer luck 
and quit k thinking, he saved himself and 
secured the best tire picture ever taken. ^ 
This end hundreds of other thrilling 
stones of actual daily happenings, timely 
articles, great war achievements—all pro¬ 
fusely illusrniled-told interestingly and 
absorbingly in 
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ment of llw oumliig mlviiufi's. b.v ■ 

Htagtn mid of nil living beliicK iinui In Iohni | 
able to I'cHlNt If Mun.y lovior orgiiiilNtiiN 
Hurvlu' vt'O oxtoiiHivc nilitilnlloii I'logNi 
l(‘(i)i (iflc'i th<> roinoull of tliolr licmt imci 
lungN X ttirfolNo inowd lie logw olovon 
rtii.VN iifloi doonidtutloii. miotliiM IIumI nK 
moiifliN vvltliout n biiilii lliinilioldt -nivv ii ' 
coiiilor wlilfh liml boon “tiniigU'il niid 
bniig, walk ii- Nooii UN ft vMiN loloiwoil iiiiili 
‘cfiuid ovoct iiffor iK'fiig nIioI fmn tlnios In 
tbo nook broiiNl mid iiIhIiiiiioii \ hoi'tlo 
luilf dovouioil 111 uiiIh 011111111110(1 tiiiwlliig 
noinmlly mid itoooidlng to TioviuiniiN n 
grnNHbopjiof moiod IIh logw uiul uiitoiimio 
tl\t“ tuoiilliN iiftoi It bud Im-oii dl«oiiibo\\ - 1 
olod mid )iiiiiiod to II boitid I 
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.1 of tbiN oloilrlotil oiittit i" 
tli moKt niNos, uioio fbmi iiiiido Ufi l>\ tlio 
Niivliig III gioiiiid mid iio< oimiKHbitloiiN | 
OponithiK ox|MUiNON mo oMoodliiglv low 
At SiimuUi^ tbioo pliiiNo I III rout iit JJO 
volte, .'id CVlION In iiviillublo foi footling 
tbo upfimfitiiN. fliUN iillowiiig n voiv Niiiipio 
tvpo of iilttu’iiiitliig tniionf giigo to bo 
UNod, q’lio I's HbiKitliig imigoN nio m 
rmigiMl til hK groUfiN of tbioo uiid us ohi b 
nip bus 


* Now, Now, Cool Off—Get Your B.V. D.’s On!” 

“ TT ERKyou art* carrying the ‘\^’()rry’ sign, your fore- 
Jt^lieadal] vcrinkled np like a raisin. I'akc itcasy, 
Man! Cool off in body and \ on’ll cool dov\’n in mind! 

“Cjo send the bov to the nearest store for .1 tew suits ot B V 1) I luler- 
wear Tell him to look for the R V D R,,/ Harm Label .md to be sure 
he gets what he asks for A few suits of H I) —you know, loose- 
fitting and soft-fccling ^ keep you coo] all Sunmier And sav, they put sucli 
good stuff into It, tlut It wears and washes line Take m\ Up, and don't let 
me see you like this to-morrow 
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will b 
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leiikdov 


I ill . 


i> lluilttsl to the tlllei imigi 
iiibb- Eoi'h gioup loiiimii 
be elecirle uihIiih lliiougli 11 tim 
, Ntepiillig down tlie teiisioi 
.'ir> votlN. The 1 iMj'Vftiiplloii 
if e»eh trniiNinttte ^selvei 

wntfs ' 


been usei 


Wire Ro , 

A LTUoren wire riq fis 

aw u iiiec'hmdenl Hpi<*'' W> 

.veiirs tt Is isinimolfc,’’^ VgHriled iin 
modern tin entloii I hiring the iiimi.v yen 
wbleb liHVe ellipsis] Mill 
of Ite lisp, vviie ropi- hns pusMisl fo 
u etude to II biglil.v de\eli>|asl jirodr 
mid the imriiospn foi vvtdili It 1« einploi 
biive Inereiisisl n tboUMindfold In n 
otbei hrmii b of tlie Aiuerleiin steel liidn 



lent H deni 




tl niigbt 111 

io|i<‘ In lull II 


listmid e 


rlHl of proven Integiitv 
HHfel.v HiiggeMed Hint wl 
to be nl.nseil It In Mib.le 
OIIK tensile sIiiiIiin II mu- 
stunt bendings, nlirHston < orroslun, mid 
tbe peeiilliii Intel mil HlieNses piiMliiiisI In 
vll.rulloii 

Mire rof«' US It Is made IosIhj, K ibi 
piiNliiet of Hie iiietulInrglHt mid Hie me 
(Imiile Every pnassss from the Niiielllin: 
of Hie oren Hie mid ilrnvvtng of tlie wire 
mid the heilt treiitineiitN they iis-ehe 
(lowII to the Htrunding. 01 hi,ytug u|>, of the 
esble, ts esmdueted with luntlieniHtlenl 

The eliemlst tluit onlv Nteel of the 

pro|M’i unaljsls Is used the eleetrle jivio 
metei tiisurew uiilfomilty of heat tieiil- 
nicnt Hiul inrlouH testing iiim hliies clenrlv 
develop the worth of the proiluet liefoie 
It Is allow’isl to leave the mill M’lre roi>i> 
In UHisj in mine shiiftN more timii « mile In 
depth, and muy lie fiiiind on neroplaiies 
wM'h Null a mile or more nlmve the 
ground. 

A Boston llmi hns Just heen furnUhetl 
trlffi B-lneJi diameter dr»slge-ro/ie which 
has a strength of more than (MB.OiKt 
IMiuiids The same mill that turned out 
thlN prvsluet makes the 1 /lfl-liieh eahle 
which In emliedded in automobile tlre« 
for re-enforclng purjsise.s. 

W'Ire roiie In made for gu.ving the ijoleni 
of elri'UN tents and then the tlght-rojie 
walWers and the ballet performers are pro j 
vlded with the means to display their arts 
In wire of the finest strand, hut of surest 
Htrength. 

ClvlUiiBtlon In to a very great e.\teiit 
Indebted to the wlre-rotie makers—for 
without them stores of tnineralay. sueh as 
coal nnd wpjier would lie virtually Irine- 
ceaslble; the ismstruethm of high huUd- 
liigs ImtsiHslhle, and the developnipiit of 
the country's every resource a boitelcsiily 
tedious task. 



leaning wnri i>orf«rl loffuiatton of 
cat Ituilt lik» a Hatch Weigh-* 


HATIONAinAWINCI ELECTRIC WORKS 





Made since 1861 from 7 
kinds of tobaccos, from 7 
different parts of the world, 
—the best of each kind 

14 pound, new air¬ 
tight Export Package 


50c 


SmatUr aizca, ISc and 2Sc 
0rndl«a»etm,.SI 00 and $3 00 

You’ll never know how 
good tobacco can be made 
until you smoke Arcadia. 


Write to us eadoung three two-cent stamps fer _ ial package 








GOODYEAR 


II -Ifear ^ylitainment 


The Goodyear Cord Tire has suddenly attained a multiplied 
popularity The demand has lately increased tenfold. Many 
owners of fine cars are now adopting these Cord Tires Some 
high-pnced cars will soon come equipped with them So Good¬ 
year Cord Tires rather dominate now in new interest 

Not a New Type 

The Cord Tire itself is not new We h.ive built Cord Tires 
since 1904 The English French type, built abroad, is older still, 
but it never attained great vogue Its virtues were dimmed by 
too many shortcomings, including high cost per mile But, start¬ 
ing with that, wc have for 11 years been building and bettering 
Cord Tires 

Cord Tires, m cost p<r iire, may exceed other types some¬ 
what. The construction is rather expensive. Our aim has 
been to make extra mileage offset that higher cost And the 
present popularity of Goodyear Cord Tires is due to our success. 

Multapiyir^ Mileage 

Goodyear Cord Tires, to this end, are built ureatly oversize That 
adds to tire life 

Then Goodyear Cord Tires have from 6 to 10 cord layers Our4-mch 
Cord Tuc IB an S-ply tire Our larger sizes arc 10-ply. That means ex¬ 
treme reinforcement Gsxxfyear Cord Tires have our No-Rim-Cut feature, 
which combats a major waste 

TTiese three improvements—each exclusive to Goodyear—have 

multiplied Cord Tire mileage Yet they saenfice no lou of resilfency or 
comfort And they add no extra price. Goodyear Cord Tif.es cost 
about the same as others of this type. Then, to make them utt($}y,s<-,. 
cure, we vulcanize 126 braided piano wires into each tire base. Gpody^ 
Cord Tires need no hooks on the base—those hooks which “freeze*’ ihto 
the nm flange For front wheels they come with a heavy grooved tread 
which aids steenng For rear wheels they come with our All-Weather 
tread, tough and double thick, with resistless sharp-edged gnps. Those 
are some Goexfyear supremacies 


Cord Tire Virtues 


Goodyear Cord Tires are tires of iwper-comfort They are wonUK^is 
shock-absorbers. Never was a Cord Tire more resilient. Never was 
one better adapted to minimize trouble, give unusual mileage, increase 
speed and save power 

On electric cars, Cord Tires have long been the only advi.sed pneu¬ 
matics Ease and comfort were most appealing there, and power-savmg 
was of prime importance. Goodyear Cord Tires on electric cars add from 
25 to 30 per cent to the mileage per charge. Now, with Goodyear im¬ 
provements, many gasoline car owners are adopting these comfort tures 
When you come to Cord Tires insist on the Goodyear perfections 
In them will lie this type's permanent popularity Most dectnc car 
makers supply Goodyear Cord Tires on request Most gasoline car 
makers who do nut equip with them will supply them 

Any Goodyear dealer can get them for you Any Goodyear branch 
—in 65 cities—will direct you to a stock 

THE GOODYEAR TIRE 6? RUBBER COMPANY 

AKRON, OHIO 


GOODYEAR 
SUPREMACIES 
t26 piano-wire 
base 

All Weather 
Treads 



The Destroyer df Steel 

Like the weight of an extra passenger, friction always 
rides with you. 

It draCT at your bearings. It robs you of power. It wears 
dow^ mem.There arc several 
thousand piston-strokes in a i v ^ 

cylinder for each mile the car dfiSM-JLlISL 
run. 

As fnaion can never be entirely 

overcome, it is imperative then that C«rreet Lufariaztioti 

you use the best possible friction re- mov. tb« 

dueng 0.1 for ysarr motor 

Unless the of your oil is adap- a.^’’ ^ mI: 

ted to ysw motor and feed system, rt wioii Arciao ■ n^. tiu. rwio siia wwuttMw 

will not properly distribute between 
the moving parts. 

And, unless its ^uaiiiy or lubn- —-ii- -pi | 
eating efficiency is of the highest, it cam 1 i|i|ljjjl| 

too quickly “wears out’ under the ili^ —"f s:'Td4iKiC 

B '^ng betwden the mov- " “•»" a»j*a« *T\ 

^ht we print a scwntihc AAnA^AA>.AA»Ap;;A 

^mobile Recommenda- .p ! .-11 ^ a A ,^, 1*' 

1 Chan for a number of A fenl lUS AKS 

an the rooioriit's stand- o-t*.'"'’'’' a s a ■ aU maa-UShS 

W ^ *1.?- ’* SS'.: 

fiis’CJiart enables it So ^’rar“ .jT ' a a a «.,Ai^ 
f^ed in conect quantities to every * atcv. ^a* a^^^akjaj. 

-^^lon point, ^ A A ^ A 


C«rrect Lufariasttoa 


3/OsASoyta MataMcU* tbxt aboukt IM u 
Sor «SMnpl*, "A' ra«*M Uxrgoylv 
WKiil A' "Arc" humm Umso/Ic : 


iFilMIil? 


this protection, note down the grade 
of Gargoyle Mobiiotls specified for 
your car Then ask for that grade 
and see that you get it. 










Gooi^year 
Cord Tires 


VACUUM OIL COMPANY, Bocherter, N, V » V. S. ^ 

’ S^mMIsIs in tfw inniiajnitfsa dt. kteh-csm^ .WbsioMiCsJg^'. 


est, »s(!r 



































